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T HE toricmias of pregnancy present a 
senes of problems which are of the ut 
most importance. These have been 
attached from a variety of viewpoints indud 
ing the »tudv of the histopathological lesions, 
the chemical and metabolic changes, and the 
clinical aspects None of these studies can be 
completely satisfactory without information 
as to etiology, and this is entirely lacking 
However, material is accumulating which is 
adding much to the understanding of the proc 

esses. It is the purpose of this paper to present 

observations on the lesions in the vascular sys- 
tems of those patients who have been in 
jured by pregnancy toxemias and who have 
eventually died after a typical clinical course 
have not been adequately de 
scribed m relation to pregnancy toxtemias but 
have revived much attention in other conch 
Uons Under the term malignant nephrosdero- 
by Volhani and Fair (1914), Fahi (1934) 
uchuenuaun and AfacMfthon (1933), and 
othnre. A study of the literature shows that 
tte frequency with winch this condition occurs 
In relation to pregnancy toaanks has been 
or erlooted Descriptions of the so called ob- 
stetrical chronic nephritis also lack a realiaa 
i!25_2L*? slmilanty of the two conditions. 


The material is that obtained at autopsy on 
patients who have died on the obstetrical ser\ 
ice of Johns Hopkins Hospital It does not 
represent in any way the total incidence of the 
condition since the vast majority of the 
women who die of chronic nephritis following 
a pregnancy towcmia do not return to the 
obstetrical service at this time. For com 
plcteness, consideration was given to the his- 
tones of all patients who were indexed as 
having died of nephntis. The matenal from 
all upon whom autopsies had been done was 
obtained and, wherever possible the kidney 
adrenal and pancreas were studied To the 
usual staining procedures were added the con 
nective tissue stain of Mallory and the elastic 
tissue stain of VerhoefT 

This study does not indude the deaths from 
eclampsia. As will be seen, it does indude in 
so far as autopsy matenal allowed, all other 
deaths m which kidney lesions were clinically 
suspected. Two groups of matenal emerged 
There was, first, that group in which a preg 
nancy tonemia had occurred, hypertension 
had persisted postpartum and after a vary 
ing penod of time, anemic death had ensued 
This group constitutes the subject of the pres- 
ent study 

Bnef consideration has also been given to 
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the second group studied. In these patients, 
we have oo history of prolonged severe hyper 
tension and the condition may be considered 
as acute and of short duration These have 
been included for comparison and for the pur 
pose of stressing the fact that there is an es- 
sential histological difference between the le 
nons of the acute toxTUuas of pregnancy and 
those which may ultimately lead to the death 
of the individual concerned A difference 
In etiology or mechanism of production is not 
implied 

In 1937 a toxemia dmic was established at 
Johns Hopkins Hospital with the object, not 
only of giving special attention to those pa 
tients who show toxxmlos daring pregnancy 
bat also of following these patients after de 
livery for treatment and for the collection of 
data This clinic has yielded valuable mforma 
tion particularly as to the ultimate prognosis 
for those patients upon whom a diagnosis of 
chronic nephritis following a pregnancy tour 
mia has been made This will be considered 
below It has also served to focus attention 
upon the end stages of the disease and is 
steadily producing more and more material for 
study of the condition 

It should be stated that the term chronic 
nephritis is used here in the sense employed 
b\ Stand er and Peckham (1916) In their clas- 
sification of the toxaemias of pregnancy This 
diagnosis is made during pregnancy when the 
blood pressure rises above 155 millimeters 
mercury systolic and/or 100 mill i m eters mcr 
cury diastolic, with or without albuminuria 
and in the absence of signs and symptoms of 
pre-cdampsia The previous history and the 
blood c hemis try findings, the type and degree 
of the urinary findings, and the physical ex 
amination with special attention to the eye 
ground* will temper the diagnosis Peckham 
and Stout (1931) showed that one fifth of the 
patient* so dlagnoacd showed do demonstrable 
damage at subsequent examinations On the 
other hand one-fourth of those diagnosed as 
of the low reserve kidney or pre-eclamphc 
type daring pregnancy and the early puer 
perium were shown to have r esidu al damage 
later The Immediate clinical diagnosis then 
is a loose one and must be controlled by pro- 
longed observation after delivery Thu gives 


the second set of criteria for the diagnosis of 
chronic nephritis. The presence of a persistent 
hypertension of 150 millimeters mercury sys- 
tolic and/or 100 millimeters mercury diastolic 
and/or a persistent albuminuria postpartum 
(Pediham and Stoat 1931) allows such a 
diagnosis, while the absence of any of these 
makes it unlikely that the original touemia 
has been of the chronic nephritic type. 

Such a follow up win yield surprising In for 
matron. Peckham (1931) has shown that of 
74 eclamptic* ao observed 33 per cent showed 
ultimate evidence of chronic nephritis. Of the 
toxemic patients, excluding those with perni- 
cious vomiting and eclampsia, 40 per cent 
showed residual damage. Some of these lat 
ter however were known chronic nephritic* 
before the present pregnancy ao that the In 
adence here expressed is not a proper expres- 
sion of the incidence relation. But these fig 
ures do serve to point out the frequency with 
which permanent damage to the woman fol 
lows the toxomlas of pregnancy It should be 
pointed out that this Is at variance with the 
observations of Heynemann (1034) F*hr 
(1924) Zondek and co-authors (T924I and 
Nevermann (1927) « reported by Bell (1932) 

The next step is to consider what eventually 
happens to these women with chronic nephn 
tis Stander and Peckham (1931) reported on 
135 women who had a chronic nephritic toxe- 
mia of pregnancy and who had been observed 
on the obstetrical service of the Johns Hop- 
kins Hospital during pregnancy one or more 
time* over a period of from 1 to 11 years pre- 
viously They found that 46 were dead and 
of these 37 had died of clinical nephritis. Of 
those alive 26 showed no evidence of perma 
nent cardiovascular renal damage (the one- 
fifth error referred to above) while 30 had evi 
dence of a severe chronic nephritis, and 20 
showed signs of moderate chronic nephritis. 
Of the remainder no information was ob- 
tained 

It is shown then that this sequence of events 
toxemia of pregnancy chronic nephritis, and 
ultimate earij death occurs with striking ire 
quency A causal relation might be presumed 
but is not established It would aeem that a 
careful histological study of the steps In the 
process might yield valuable Information- 
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Until recently this was confined to a consider 
ation of the lesions of eclampsia The work of 
Zangemeister in directing attention to the tis- 
sue oedema and its extrarenal cause as a funda 
mental condition and of Hinsclmann (1921 
1924) in the study of cap diary spasm, are too 
well known to require comment The work of 
Volhard and Fahr on the kidney gave a new 
impetus to the study of that organ in the 
toxamnas. Their division of kidney disease 
into nephritis, nephrosis, and sclerosis dan 
fied the obstetneal problems. Volhard (1918) 
pointed out that the kidney lesions seen in the 
tone mi as of pregnancy and particularly in 
eclampsia are not primarily degenerative but 
show a typical Ischemia of the glomeruli with 
marked secondary parenchymal changes This 
directed attention once more to the vascular 
system. Heynemann (1920 1921) took issue 
with this described the lesions of the toxamuas 
as a whole as degeneration m the glomerulus 
and the convoluted tubules and coined the 
term “pregnancy glomerulo nephrosis” to de- 
scribe it. He was careful to point out, how 
ever that when blood appears m the urine or 
the systolic blood pressure goes above 165 or 
175 millimeters mercury or when the blood 
pressure remains elevated following preg 



Fig 1 Arcuate artenr tbowinff vascular hypertrophy 
The media, b thic ken ed and well preserved- There b a 
connective tmuc thickening of the In tlm a end a aell de 
veloped lamellar ehutoak. (\ erfaoefT* elaitic tmae— Van 
Glcaon connective three rtaun.) X68 



Fig 3 Lobular artery thowkrg vascular hypertrophy 
with a connective three thickening of the Intima the In 
ternal elastic lamina b atretched and the outer muscular 
roedb ihll partially intact b narrow Scpenmpored on thb 
older procrw la a recent change with mturation cf the 
intlma with blood partial thromboab, focal dnappearance 
of Internal daatlc lamina, and hasnorrhage into the media 
and adventitia- (Haanatnxylln and eoaln.) X140 
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hypertrophy Tbemu*fe 
the Utp-, ■Uwtehol, «nd r»t o-. 1 t itw, 
,WaU ‘ eWtjcU»m* rtnrtcbed bat ulict LnaSi 

*P p yr , y , T* ^ C ? , ** of tttimm 

10 till Uuckfntd mlan* n cooceatnc of crO. 



r i* < Small WitiUr artrrlci The »dv»*tUM b thick 
«*d tie media n kridr replaced by CDocertne (raw 
Ooe of tb« v**wb »bo»i a fitnfom of the Iwie- 

meot Epetnbeine There Is a mocoad tiiekeunt of the 
in irma with (c* crC* ujd in ibondance of mndaom inter 
ctHulrrrround sobsUoce The hjmirn ire pei tty narrowed 
Tb* crxJotbdial crib ire iwoBen Ii aorti rnwrii one raiy 
trice the inccxpontioi of eudotbefml crib into tb« nndeT 
tyina poond wbetuici (ITemetOTTha lad town ) X roj 

nine} the condition U likely to be a glo- 
roendODephrldf with proliferative leabni in 
the glomerulus an described by Vothard 
(1918) No attention was given by either of 
thcae antbora to the vessels of the kidney 
other than the afferent arteriole and the capil 
laries of the glomerular tuft 

Many other Investigators have examined 
and reported upon the kftlney Icsbru of the 
various toncmias, Among these Bell (103a) 
describes a series in which pregnancy had oc 
curred In the presence of prc-cxlstlng kidney 
disease The microscopic lindlngj are In aim 
plete and his conclusion Is that the kidneys 
show typical advanced chrome glomerulo- 
nephritis * Baird and Dunn (1033) also de 
senbe 5 cases of chronic nephritic toxrrmla 
with similar conduabns Neither has gfven 
attention to the arteriolar lesions Russel 
(1939) described similar Iesbna In a group 
which she designates 1 toxaemias of pregnancy 
other than, edampsfa " A search of the Ufera 
ture has revealed no complete description of 
the vascular leabos of those women who have 
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Fig. 7 Lobular artery ihcrwing hypertrophy The mu- Fig 8. Lobular artery with unflU afferent artenolc. The 
cle fiber* of the media are large, atretched, and Indutlnct lobular artery b almojt completely traniforwed Into con 

The Internal e la* tic lamina u thick and granular The centric lamelbe of cell* and intercellular fibrfl* embedded 
totlraa b greatly thickened by concentric lamelhe of tplndle In a moooid ground idbitance. The lumen 1* apparently 
thaped cell* and Intercellular fibril* embedded in a mucoid obliterated. The endothelial cell* are rwoUen and may be 
ground robataoce which near the lumen contain* pl**ma traced Into the underlying ground mbatance. The wall of 
ai*l fibrin Endothelial cell* awollen and Indntlngubh- the *mall afferent arteriole b *atu rated with pla*ma and 
able from underiymg rrlb In ground *ub*tancc Leucocyte* fibrin (IlaanatoxyUn and eorin.) X35Q. 
within lumen. (TTrmatoiylm and eodn ) X5<5$. 



9 Lobular artery The mirtcular media b replaced Fig. 10 Small lobular artery Mrade fiber* of med* 
by connective throe. The fnUma la greatly thickened by itfil recognkable they are hypertrophied. The thkkened 
concentric lamella of tptodle ihaped cell* and btercdlular btima b largely compovrd of a mucoid ground instance 
fibril*, embedded in a vacuolated mucoid ground mb- In which few cell* and delicate fib rib may be *en. Endo- 
rtance Tba lumen b obliterated by a *mall fibrin throm- thelh.1 celb are WroQen and »tain lnten»dy Lumen coflapaed 
bu*. (Hematoxylin and eo*fn.) Xjjo and nearly obliterated (Hjematoryiln and eorin ) X415 
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\ pruTl k^wkr mmole, »Lmo«t completely 
rrjiaciH Lo a tub* cd c **ulitrd pb«n* »nd fitmn The 
lumen a tttj n*rro» tbe eat* taebtl crik are «woCm 
TWrr t* bertnnmu rjinmtioo b\ prolifmooo erf *1 
vextilul cdb iHemiumlni and eo«in ) X 170 

Fit CnuD W ul*x nt r> ibenunf • »n ere a*d (re*b 
k*joo FbeU r> f tb **11 are *pht *p*rt and latnrmted 
arth pU*ma d Mood cell* and pal r toorphonoclear Un 
eoou Tht re red blood c*H» and pojymorpboractaai 
teuctx 1 ih tbe htram 1 ELemaUrcj-tin and com ) 
“O 

Fat 1 1 \Jnmt arwnole aad glometutii Tbe brnm 
of tbe aJeimt artenok * threaded with blood, tbe aob- 
eockjtbebd haarment membrane t» fraftneated and th* 
»*E u »atmnted m tb Mood There ta n ane mb a na l dik 
taboo of tbe afferent rwd put if ter eaterrof tbe jlcanera 
ha There ■ a h Tract j hue into tbe ir aa e l wall and mto 
tb* fraweaorl erf tbe gtocormUr tuft Seen* of th* ap»b 
Lane. of the aVaaerahs am cnDapaed otbea abow extreme 
diktabon with hajpneuubcn of th* ba'cmrut membrane 
and hwiririrrfcijt into tbe rananlrr ncc and peoeanal ccn- 
otatrtl tabole The medyiat epftbehal etHa are •waOan, 
(ranalar and wane enotain harmoaulmn (Hem* tor) fan 
and eo*tn ) X 

Tat >4 Aflerent artenoJe and nknurruha Both are 
unuaoaBy lurn* Tbe wall of tb* artmol* ta Mtn rated with 
pkatTM The hrtnen a partially occtaded with a 6brm 


. v 1 K -■ < ’> 

r* it 

throcnfaoa Tb* wune danfea ar* aeen in portwm of tb* 
glomerular tuft In winch blood cefla, plaama, and Cwn ap- 
pear beneath tbe eadofbebmn of the caf-Oarjea, orftrn ob- 
ftroctnwr th* hrroeti Tbo cr. rrljin* epffhrtlal ceBa, and 
ctfla of tbe eapauk abow de*wer*t»o and draqtiaaatln 

within the capaaiar turner (HwnatoryW and eiafai ) 

X fbr c Tao tVanemb with tbetr reweetne aflerrmt 
art mote* Tb* walk of tbe afferent "*fig*£**™Z* 
with ptaase, fibnn, and 

imrwta are partially throantawed. Ia tbe ooe ftowrute* 
tb* apflUry tnft » arfkpaed C tW otbg 
are oi adwtoird with blood, the hMtwat membrane k 
rtretrbed, and there are red Mood ceDa witMa tb* capaaiar 
.pace and annotated tnbale* (Tten*ta*yha and eoaa ) 

X Fm 6 Otomernlaa ibowio* aneuriwnal ddatatka cf 
■ * _ it - . j-— itu vtwtfnVri Tb* m- 


men of tina rca«4 1* dwt ended with red blood c*P» and the 
waB ■ ■tnrmted with blood and Cbrhi Many of the carrfT 
o»U» rri IU "fMT 1 .. ™. 

walk of tb* eapdlarfea are Unci rood by a redupacanoo of 
ike huemeat moahraa* and ako by an inotare In tb* 
growad fubataace beneath the eodotbeWi. (Hematcryfin 
and eoam ) X I7« 


died » diniolly nephritic death foflomng a 
chronic nephritic tanrmit of pregnancy 
On the other hand, \ olhard and Fahr (1914) 
and F»hr (1954) called attention to a condi 
bon which waj charactenaed by marked ele- 
vation of blood preHare and a quickly fatal 
comae with unrauc death Thl* appeared in 
Individuals of middle Bfe and about equally In 
male* and female* The hUtologlcal finding* 
Jn the amaJl art me* and arteriole* throughout 


the body wot characterised bj necrotizing 
change* of the wall saturation of the wall* 
with plasma and red blood ceD* and proUfera 
tion of the endothelium and connective tissue 
of the intima described a* an endarteritis 
which often led to apparent oedoskm of the 
lumen Tbe*e were found scattered through 
out the body but particularly in the bdne> 
and also In the pancreas, adrenal gastro- 
intestinal tract and brain The change* in 
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Fig. ij (Legend <m oppo«ite page ) Fig 16 


the kidney involved not only the large and to necrosis and desquamation. This they dc 
smaller vessels, but also the glomeruli and scribed as a pathological entity under the 
tubules. Unlike the lesions of diffuse glome ru term malignant nephrosclerosis. This work 
lonephntis which are found in all glomeruli, was confirmed and extended by Schuermann 
the changes here tend to be focal, involving and MacMahon (1933) and others. Much 
single or groups of glomeruli in a degenerative work, has been carried on In studying this 
and inflammatory process. The tubules pre condition, but the etiological relation of the 
sent a picture m which the changes m the bn toxaemias of pregnancy has not as yet been 
ing epithelium vary from slight degeneration described. 
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Fi^ 17 left, Vv Gkantroha, ihmmyt in omnum* 
protMi wrth proUentim erf endothelial cAj whSlorm 
* (ooKW Cite frmttttrn prowm* info the dilated dent 
artenofc, putalf) oedodm* the bine* There .re Kill 
Ir “™L“f” ‘HfTOoUed red blood cell* aitha the 
Croctare of the xloroertda. The prokferatm* endothelial 
^ 1 l TT alfJ ty 1 mcwir ,orrorf d*hc.te inter 
crfinlir fihn^r retreoimn TV buomt membrane c f 
tV capaolt la ahaeat »k>r* or* ode aad n oHo, 4*d hbnl 

fat S* ^*“ to Ntawdeo-a) x 6, 

F*C ’®> rW^l» ibene Clocnrralc*, thowt* a hJJ hter 
UaxetVnFijnre 7 At tV pole of tV iVmremJca, prob- 
feratm* endothrtkl crib together with tU tttertriVW 
Cjnflar tetjcnfam Vie formed «.! jraialccaa-tkr 
nodnle Thu represent* a lata Kiffl m the oncacuat** and 
rq*lr o< tV injortd a#errnt l ewd a, *ren » FVmeTs TV 
hnnen of tV afferent artenole » not completely oedodad. 


and the capillaries of the (ixormLir toft contain a moder 
ate amcant of blood (H jm a to t^ha and wm ) Xrro 
Fm- o, left below Gkenenikii, jreath enlantrd il«t 
stnit nc b th* ptohferatam of the rjxtbeini cefh e«\ ma t 
the cwdlarT tuft and eapank they form ad Vrioa* between 
the wftand the capsule and often belli small jlind-liL. 
structures The capdlinri of this KWoeroin toctara a 
■naD amewnt of blood aad there la aa mcrea«e la froond 
■ A t U . nc a and acattered hjemorthaye* into the capillary 
■ran* (HjHmtmiHn and cerfn ) X irf 

Fix ao, nfht, below Glotoernha iloat atni.fr* b the 
well oetrloped crescent of proh/entaj capsular cTXtVhal 
cell* TV capdUrte* of the jdoraerainacco tain ht tie blood 
TV waD* of the cxpdlanea are tluckened b> an taoeajo la 
aabeodotbebal (rrotmd mbatince TV ep«tVQil ceD* ctm-r 
iny the eapiTin ei are laryw a n d ihow droplet defienera 
twa (HrmalotjBnandeoaaO Xt$j 
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DESCRIPTION OP CASES 
Case 1 JHHU 34614 T 534. Patient aged 40 
years, colored 4 full term pregnancies,! living child 
Weight 174X pound*. 

Toe patient was seen at age 33 years, at which 
time she was 7X months pregnant The blood pres- 
sure was iqo/ioo, the urine contained 08 gram 
albumin (Eabach) She mu admitted for study but 
left the hospital against advice and was delivered 
elsewhere of a * till bom fetus. At age of 35 years *he 
returned in labor with a blood pressure of *50/130 
and delivered spontaneously 

At age of 40 years, the returned, not pregnant, com 
plaining of pain in the stomach awelling of the legs, 
and difficulty in getting the breath ’ Patient stated 
that her father had died of ‘ bladder trouble and 
her mother of kidney trouble. Her blood pres- 
sure was 148/06, eyegrounda showed marked vas- 
cular retinitis, bllateraL The pbenolsulphonphtha 
Idn test showed leas than 5 per cent excretion in first 
and second hour The non protein nitrogen of the 
blood was 208 milligrams per cent and the uric add 
9 8 milligrams per cent The urine contained one 

K albumen, j to 3 white blood cells per high power 
and no red blood cells. The blood pressure rose 
after admission to 162/160 millimeters mercury and 
the patient died. Clinical diagnosis chronic nephri- 
tis with terminal uremia. 

Autopsy showed generalised arteriolosderosis 
arteriolosclerotic nephritis necrosis in the pancreas 
cardiac hypertrophy and fatty heart chronic passive 
congestion of the lungs and lobular pneumonia.” 

Microscopic examinaiion of kidney The normal 
architecture of the kidney Is almost completely 
lost. The cortex and medulla are poorly demarcated 
and the surface is finely granular There is a chronic 
process involving the vessels, glomeruli, and tubules 
which has led to considerable and diffuse aderoais of 
the cortex. Superimposed on this is an acute de 
s tractive lesion of the vessels and glomeruli with 
hemorrhage throughout the walls of the small ves- 
sels, and capillary dilatation within the glomeruli. 
There are in places, extensive hemorrhages into the 
capsular spaces. These histological changes consti 
tute a classical example of well advanced malignant 
nephrosclerosis, A description of the finer details of 
this case will serve as a standard for the others of its 
class to be described. 

I aids The entire arterial tree shows marked 
hypertrophy of the vessel wall (Fig. 1) In the Inter 
lobar, arcuate and larger branches of the lobular 
arteries the media is thickened and well preserved 
There Is a connective tissue thickening of the ad 
ventiti* and of the inti ms. In the latter is seen a 
well developed lamellar ela* toils (Fir s) 

The smaller lobular arteries and the afferent ves- 
seli to the glomeruli show replacement of their mus- 
cular media by connective tissue. Three important 
change* in the intima are also seen The most com- 
mon is the endarteritis obliterans in which the thick 
ened Inti ms appears as concentric ring* of cells and 
Intercellular substance which frequently produces an 


apparent ocdusion of the lumen (Fig*. 4 5, 6, 7 8, p) 
Another lesion is the presence of a variable quantity 
of a poorly differentiated ground substance beneath 
the endothelium (Fig 10) Finally, and most strik 
ing there are freah hemorrhages throughout the ves- 
sel walls (Figs. 11, 12) 

Glomeruli More than 90 per cent of the glomeruli 
are still moderately well preserved. They art larger 
than normal slightly more cellular, decidedly ame- 
nde and show an increase in the basement membrane 
and subendoth dial ground substance. Superimposed 
on these changes are the fresh lesions so characteristic 
In the glomeruli of malignant nephrosclerosis. There 
are aneurismal dilatation of the capillaries, rupture of 
the basement membrane, and extensive haemorrhages 
into the capsular space and tubules (Figs. 13 14 15 
16) In glomeruli in which this lesfon is somewhat 
older are seen proliferation of both endothelial and 
epithelial cells (Fig*. 17, 18, 19 20) and in still older 
lesion*, an organizing process with sclerosis and 
adhesions between the tuft and the capsule. 

A few scattered glomeruli are acellular and show 
hyaline transformation The epithelial cells cover 
ing the glomerular tufts are frequently seen to be 
swollen with hyaline droplet degeneration. 

Tubules The changes in the tubules arc much 
more marked than those in the glomeruli Those 
still recognizable as well differentiated proximal con 
voluted tubules are only occasionally seen and then 
usually in small islands at the periphery of the cor 
tex. The great majority of the tubules are small, 
atrophic and collapsed. Many have disappeared en 
tirely TTie epithelial ceils lining the tubules show 
degenerative changes and desquamation. Within 
the lamina are red blood cells, polymorphonuclear 
leucocytes, cellular dAbris, and precipitated protein. 

Stroma There Is a diffuse Increase in the connec 
bve tissue stroma which occasionally shows a focal 
lymphocytic Infiltration. 

Adrenal and pancreas The change* in both large 
and small vessels of the adrenal and pancreas are 
similar to those already described in the kidnev 
although the leilons are less striking. The pancreas 
show*. In addition, area* of pancreatic necrosis. 

The most striking changes m the kidney axe 
those of the vascular tree There is the vas- 
cular hypertrophy, the mtrcnal elaatoau, the 
proliferating endarteritis and the hemorrhage 
and necrosis of the walls The tubules show 
widespread atrophy and disappearance, and 
present a striking contrast to the large nun 
her of fairly well preserved glomeruli The 
latter show the increase in size and antemia 
so commonly seen in malignant nephrosclerosis, 
also the acute lesions — hemorrhage into the 
tuft and the walls of the capillaries of the tuft 
and into the capsular space These lesions art 
characteristic of malignant nephrosclerosis. 
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Caje s JHHD 30131 T 54a ratknt iged 34 
> ea rs, colored, hsa hid 1 pregnancy it term, 1 
abortion, 1 Irving child At age of 17 rears she had 
a toft chancre Physical examination at that time 
revealed no other abnormality T\ assermann »u 
negative \t «ge of at years the was admitted at 8>i 
to q months pregnant Her mother died of "jaun- 
dice ** her father of heart trouble. Blood pressure 
«il 120/140 lnne showed an occasional granular 
cait, albumin, a famt trace and many white blood ceUa 
Blood non-protein nitrogen »ai norma) Inc aod 
was 5 1 muh cram per cent Ejegrounds showed 
"retinal (edema The blood pressure fell quickly 
after dehrm and at discharge a as 11S qo. 

\t tfe of t3 years, patient returned to 5 
months pregnant Blood pre*«re * 11 i«v ijo 
Unne was negatne for albumin E> egrouads 
shoved retinal crdema Lrea clearance was 74 pm 
cent On observation with bed rest the blood pres- 
sure fell to 1 14 /AS aod patient vat discharged. She 
was readmitted one month later Blood pressure was 
then 170/ i»o, e>egrounda were normal, the cnne 
negatne Hvsterotorm and tuhal stenlixatkm m ere 
done Sir weeks after operation, blood pr essu re was 
160 100, urine negative 

Sir months after opera two. patient was read- 
nutted for studj Blood pressure on admission 
>03 *55 fell to 160 105 on discharge Examination 
showed blood cbemutn and unne normal Eje- 
grounds showed retinal crdema 

One jear after operation, blood pressure was 
*54 1S0 and the patient complained of "duxv 
• pells Interval blood pressures mere about of this 
In el 

rhe patient was readmitted at age of 14 \ ears, 
complaining of headaches, ch ipexrw, and blurring of 
vtoon Bk»x) pressure was 1 o 1S0 unne aRronun 
faint trace eterrounds, renal retmits* and arterio- 
losdeTosn Pnenolsulphonphtbalem test 1 hour 
excretion was 3c per cent ilosenthal test, fixed 
specLbc gravity unne occasional red hlood ceQ and 
white blood cell 

She was discharged but readmitted shortly there 
after with a blood pressure of 140 160, complaining 
of dyspnoea sod showing evidence of cardiac decom- 
pensation E\egroands showed retinal harmor 
rhaget Lnne contained man> white blood cells, 
occasional red blood cells sod casts The patient 
died on the fourth dt\ Cluneal dragoons chronic 
earthen aacnlar renal disease 

Antops> report was not available 

HuTosctfK ef Injury Here, too the 

architecture cd the cortex a greath altered as a re- 
sult of the atrophy and disappearance of the to boles 
in aome areas arid them dilatation and elongation in 
others. The vessels show the same lesaxn as In 
Case 1 Ixi t these are more frequently seen and more 
severe One of the striking features b that the few 
remaining w eff differentiated proxfanl convoluted tu 
bulea are localixed in areas at the very periphery of 
the cortex and resemble in thb regard, the rows of 
healthy tissue seen in Case 5 


1 ends The lesions m the vascular tree are as de 
scribed in the standard Case 1 Harm orr huge and 
saturation with plasma of the walb of the smaller 
vessels b commonly seen (Figs, ir ta) In the lobu- 
lar arteries, these fresh lesions are largely limited to 
the intima and the elastic lamina appears stretched 
but unbroken These changes mav frequently be 
traced to the correspo nding glomerulus m bJch show s 
In turn a similar change (Figs 13 14, 1 5 16) There 
are older lesions in which the fibrin in the w all of the 
small vessels shows orgam ration, and granuloma 
Hke formations are seen alone the afferent arteri 
oles (Figs 17 iS) The endotbehum of these small 
vessels is swollen and shows proliferation. Fibrin 
thromhr octasxmaDj obstruct the lamina. 

Glomeruli The glomerular ledocs are tjpical of 
those seen in maUgiant nephrosclerosis Tbepropor 
tion of glomeruli m a state of reasonable pr eserva 
tkm to those which have been destrojed and have 
become bj ahne b as in Case 1 The same changes in 
the relatively intact giorarruh are seen In some of 
the afferent arterioles there ts seen what appears to 
be a very recent aneurismal dilatation where the ves- 
sel enters the glomerulus (Fig 16) There b hxtnor 
Huge into the waffs of these vessels and into the cap- 
sular space while theca pfffariei of the tuft are dilated 
(Figs is 14 13) 

T ubuJa ami strum j. These show the same changes 
as those described fa Case 1 

Pancreas ami adrenal The arterioles of both or 
pans show h> pertrophj of the media The snuff ves- 
srb show h} alioe transformation of their w aJU, The 
arterioles of the pancreas show re addition, plasma 
beneath the endotbehum although thb b not fre 
quentlv found 

The Ierioru in thn case are similar In even 
respect to those described in the standard case. 
The histological findings suggest that the 
process has been the most severe of the group 

Ctars JHFIU 18M7 T 535, Patient aged 36 
years, colored, has had 5 term pregnancies, 3 abor 
tioes, 3 hrrog children At age oftr } ears she was 
observed throughout a preanancj Tee arstolic blood 
pressure reached 15s millimeters mercury and the 
diastolic 106 nu ll imrt c ia mercurv The urine was 
negative throughout. The weight 1 J x pounds At 
a ge of 3 a \ ears she w as observed during a notber preg 
nancy Highest systolic blood pressure was 130 mil 
limeter* mercury highest diastolic xii mffhmeten 
merc u ry Urine was negative throughout The 
weight reached 16 pounds \t the ace of 34 \ ears 
the again became pregnant and was admitted at the 
sixth month. Blood pressure was 314/1-0, urine 
contained two plus albumin weight was 170 pounds 
After admission the blood pressure rose to 236/174- 
Phenol ml pbonphtbalefa test showed ss per cent fa 
first hour 13 per cent second hour “J larked retinal 
arteriosderoci* and arteriosclerotic retinitis.'' There 
was redema of the extremities, urine contained albu- 
min 1-3 plus, fine granular casts and red blood ceffs 
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The patient aborted spontaneously She w*» seen a 
year later, not pregnant, blood pressure a 10/150. 
urine, albumin 3 pin*. One year after this a blood 
pressure of 3*4/170 vrii recorded 

At age of 36 she again became pregnant and vrai 
admitted at 3 to 4 months. Blood pressure ico/ 140. 
Phenolsulphonphthalem teat, 35 per cent excreted 
m first hour, 30 per cent second hour Blood non 
protdn nitrogen am* normal. Urine showed albumin 
3 plus with fine granular casta and red blood ceil*. 
The patient was sterilized by hysterectomy Six 
weeks later blood pressure was 300/150 urine 
albumin 1 plus. Foot weeks later blood pressure was 
aio/170 

Eight months af>ortu»i the patient was ad 
mi t ted, not pregnant, complaining of headaches 
and bloody urine. Blood pressure was 358/198 
phenolruiphonnhthalan test, 8 per cent in 2 hours. 
Non-protein nitrogen of blood 85 6 milligrams per 
cent The 34 hour urine volume varied betw een 400 
and 600 cubic centimeters. The patient died. Clml 
cal diagnosis chronic nephritis. 

Autopsy showed chronic arteriolosclerotic nephri 
tia cardiic hypertrophy with myocardial scarring 
lobular pneumonia, slight pen vascular mononuclear 
Infiltration in the medulla slight arteriosclerosis of 
aorta adenomata of thyroid hypophyseal duct cyst 
with atrophic changes In the hypophysis 

Microscopic examination of ktdnev The kidney' 
architecture is moderate^ well preserved although 
there Is a diffuse increase In the connective tissue 
throughout the cortex and fine granulation of the 
surface The vessel changes are characteristic of 
malignant nephrosclerosis. 

Vends Lesions are similar In all respects to the 
standard Case 1 

Gionenth Most glomeruli axe fairU well pre- 
served. The most striking lesions are the recent de 
generative and inflammatory changes These pre- 
sent an accumulation of ground substance between 
the endothelium and the basement membrane pro- 
ducing apparent complete occlusion of the lumen of 
the capillaries In these glomeruli the endothelial 
cells are increased In number and the overlying epi 
thelial cells show marked swelling droplet degenera 
tfoo, and proliferation. These cells are found con 
tinuous with thosa of the capsular wall (Fig 19) 
There are no aneunsmal dilatations although occa 
siouaUv red blood celli are found wi thin the capsular 
space 

Tubttles and stroma. The lesions here are as de 
scribed in Case 1 although in this case a greater 
number of tnbnles retain their differentiation 

Pancreas There Is hvpertrophy of the media of 
the larger arteries sclerosis and haemorrhage into the 
w*U are seen fn the smaller arterioles. In general the 
lesions are similar to those seen In the vessels of the 
kidney although of lesser degree. 

Again the moat striking lemon is that of the 
arteri al tree of the kidne\ The changes m the 
glomeruli and tubules arc not far advanced 
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and are largely degenerative. The changes 
are typical of those described in malignant 
nephrosclerosis, although the lesions in this 
case ore not so advanced as in Cases 1 and 2 

Case 4 JJLH.U 29163 T 539 Patient aged 37 
years, colored had had 4 pregnancies at term 2 
abortions, 4 living children. Her weight was 119 
pounds. At age ol 35 yean, not pregnant, blood pres- 
sure was 388/140 Wasserraann was negative. 
Family history was negative At age of 36 years she 
was admitted to hospital 5 months pregnant Blood 
pressure was 330/160 moderate cardiac hyper 
trophv no abnormal symptoms. Eyegrounds nor 
mnl save for attenuation of arteries. Fhenolsul 
phonphthalem test showed 15 per cent first hour 
25 per cent second hour Unne rev ealed a trace of 
albumin otherwise negative. Therapeutic abortion 
and sterilization were done. On discharge, blood 
pressure wax 1 00/115 urine, negative. 

The patient * as observed frequently following 
this The blood pressure continued at about the lev el 
of 330/150 and the urine remained negative. She 
complained of occasional headache*. 

At age of 37 years she was admitted not pregnant. 
Blood pressure was 340/ ijo Evegrounds showed 

moderate aiteriolosclerous without haemorrhages 
or exudates. Blood non-protein nitrogen was 57 8 
milligrams per cent. Blood uric acid 7 3 milligrams 
per cent. Urea clearance test 7 5 per cent. Urine 
showed occasional white blood cells and granular 
casts albumin 3 5 grams (Esbach) The patient 
died. Clinical diagnosis chrome nephritis. 

Autopsy showed chrome nephritis with hxmor 
rhages cardiac hypertrophy , subendocardial harm 
orrhages fat In myocardium cystitis lobular 
pneumonia 

Mtcroscoplc exatmnaUon of kidney The lesions in 
the component parts of the kidney are very similar 
to those in Case 3 The lesions are typical of those 
described as malignant nephrosclerosis but the se 
verity of the lenons m this case is the least of those 
described in this series. 

The vessels present the same picture as that in 
the standard Case 1 Fewer glomeruli are anremlc 
and fewer have undergone hyaline degeneration. 
There is no marked capsular change, and adhesiom 
are rare. The majority of the tubule* are stiff well 
differentiated although granular and droplet degen- 
eration are common. 

The striking lesion, again is in the arterial 
tree of the kidney and both chrome and fresh 
lesions may be recognized The tubules in 
general are moderately well preserved Only 
kfdney tissue was available for stud} 

Two cases showed variations from those de 
scribed aa typical of malignant nephrosclero- 
sis. The first of these Case 5, shows an exng 
gerabon of the usual lesions with an added 
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infarction of the cortex. It present! the most 
severe form of the lesions seen m til* series. 
d escrip tion of thi* exse n followed bv that of 
Case 6 which mav be placed at the opposite 
end of the Fist It represent! a transitional 
itage between malignant nephro*daro?u and 
the lesions of what has been described as be- 
nign nephro*deroas. The histological tmd 
mgs are srmflar to those of malignant nephro- 
sderocs but are of a m3d degree in compan- 
son with the typical picture as described above. 

Cm 5 JJ3 ILL 01 T 5JJ Patient aged 35 
yean, adored, bad bad S fell term pre-nanae*, 
premature Libor*. 1 abortion. 6 living children. 
There are available reco-ds of 4. previous preg 
mwvt \t the age of 30 ard *6 taro prrgiuinoes 
were normal \t rean a mrgnamn ni compli- 
cated ba a blood pre^ure 01 1 to millimeter* xner 
cure aa highe»t n it oil a_d V J m. II met era mer 
airy as highest dia tube There wa* a raoderatelT 
seme pvehns o‘ *_ort d_r»D lb I fae pregnancy 
went to term and ended spontaaeoush \t *9 yean 
there was another term pregnanes with highest n *- 
tobc blood pre»t-rc of 14* millimeters mercury and 
highest dia>tuLc of t mlhmeters merrnjy The 
nnne was onme thro Jaout The t\aa»ennann 
wa* also negam e The patient and that her mother 
had <hed of dropn 

The p-ere-t pregnann ended m the spontaneous 
abortion 01 a 5 10 6 month fetus elsewhere. The pa 
bent ha a uffered throughout pregnancr from “dim 
vision and a tense of wea knes s-" Interference with 
num became more marked postpartum and the pa 
Den t was admitted The tmdmgs on admis*Ion were 
blood press .ire 1 W 140, tempera tnre oS 6 degrees F 
urine albumm 4 pl-s specific g-avily i-ou no casts 
or red blood cells- External ocular muscle move- 
ments were poorh performed. The following day 
the patient showed twitching of the right arm and 
leg. The blood pressure had ris en to -o 144, brmo- 
globin 3S per cent, and there was a lencwrotons cl 
JO, JO PhgnoIml p hjmr^i tbjTfin test ahowed CO 
excretion m ether the fan or second hour and the 
con- protein nitrogen of the blood was 162. j mH5- 
grenia per cent. On sncceuive day* tbe non-protein 
nitrogen of the blood rose to 240 «M S3 rnTThf-nr-s 
per c e n t. The Wassermmn reaction waa ct — itive_ 
The pa tient died- Clinical diagnosis chrome nephri- 
tis with mwinl a. 

\ntopry showed “ puerperal u terns with Infection 
chronic diffuse nephritis with necrwli stvI thrombo- 
tis of the arterioles fnfirrtkms of the kidney multi- 
ple necroses ttf tbe pancreas hyperplastic booe mar 
row altera tlon cd the spleen cedent* of the fangs 
with slight lobular pneumonia." 

Hicrosttpic rum utiuw cf hJacy The normal 
archil ectnre of the kidney U greatly distorted. The 
cortex and medulla are cot sharpie deenmted s-nd 
the cortex lacks an orderly arrangement. Tbe sar 


face is p.tlcd. There are two outstanding lesion*. 
The £rrt and more spectacuilar Is the presence cf recent 
scattered infarcts in the cv-tei. The oher m cc-i 
chronic p-oees* with sclerosis cf the medium aired 
and sm all vessels ipiarert chin era Don cf the h: 
mina of the»e vesreli, and widespread atrophy cf the 
cortex with streaks of ibrods cf its stroma. These 
areas of fibroin frequently present a triangular o**t 
Lne with the base at the peripheral poroca of tie 
cortex. \i a remit of these lesions there Is v e r y Ettle 
weD preserred cortical parenchyma. 

I'cuds. The interlobar ntritf and lobular ar 
t riies are all cf mmrnally Urge diameter The media 
tn the larger of these Is do! onhy thickened but well 
preserved. The adventitia and trtfma are also thick 
cned with red uphea tlon of the Internal elastic li rd m 
of the latter In spec of this Increase hi tie thick 
D«4 of the walls of the larger arteries lie lumma are 
stffl larger than tio*e of tic corresponding vessels of 
the coronal iidnev 

The chances In the «— *TW vesselj are similar to 
U-ose described In the typical cases of naEgnaut 
Dephrosderosii. Similar charges are seen even m 
some of the larrer lobular arteries (Fig 3I Fihnn 
thrombi are frtquenllr seen and the replace m en t cf 
the r—nscnlar media trr connective u»rre Is marked. 
The smaller vessels are unusually tortuous. The 
utuTatkm of tie vessel walls is alio exaggerated in 
degree and frtquencv Plasma mar be seen in all 
layers, and red blood cells and occnSo_il polvmcc 
phenu dear leucocytes are found wfthffl tie w-aEs 
and cut even be traced Lto the juiro m dlr ; itronx. 
This Is often as*oda ted with thrombosis of the lumen 
of the vessel 

G — vrw.7 The glomerular changes are similar to 
there described with the tvp.cal cases except that 
ties tend here to be obscured by the presence cf 
fresh areas of ischemic necrosis. 

Tm »lci These also present the changes de- 
scribed as tvpicil with the additional factor as in the 
gkrroeiufi. Many are £Ded with red blood cells, 
broken-down, desquamated cells and fcvalne and 
granular casts. 

Strcrmc The older lesions are charactenred by an 
increase In q-m .i ectli e tissue and an infltratxm with 
bnnphocrtc*. The fresh lerions show cedema and 
hemorrhage. 

Trisj cw 5 cj/TTurrer. The Intertubular capEares 
and veins are moderated- iff st ended bet no hiitologv- 
cal change ran be recogrdred. 

Bzttrifxi r*cm vjjjc Due to the marked Increase 
in snbendotheEil ground substance and the second- 
are organ! ration, the basement membrane of the 
small arteriole Is often dithenh to trace. Occasionally 
It appears to be interrupted and bathed In plitma. 
In the gl om er u la r tuft ft Is often wmkled, thirkrurd, 

and reduplicated. 

Ad cwiL The small artrrirs in tie capsule show 
onhr hvpertrophy cf the media whereas in tie small 
arterioles In tne mednllirr portian there Is bvnEne 
rweErtg of tie basement membra im: without necro- 
tiring artcriol tis such as is seen ha the kidney 
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The lesions seen here are an exaggeration of 
those described in the typical case. The chief 
lesion is that of the arterial tree m the kidnep 
The vascular hypertrophy , artenolosderosis, 
and artenolonecross ore characteristic of ma 
hgnant nephrosderosb This necrosis is so 
extensive and so frequently associated with 
thrombosis that it is not surprising to hnd 
many areas of isduemtc necrosis of the cortex 
There is then a chronic process involving the 
vessels glomeruli and tubules. Superimposed 
upon this, is recent "vascular damage with nec 
rosis of the vessel walls thrombosis and In 
facet formation 

This case is similar to a group described by 
Von Zolka (1932-1933) under the term “sym 
metrical cortical necrosis of the kidney ” His 
cases were more advanced and the necrosis 
more widely spread. They showed either a 
massive necrosis or multiple infarcts of the 
cortex but never with Involvement of the 
medulla. He described byalmization of 
the lobular arteries, afferent arterioles, find 
glomeruli with fibrinous thrombi m the lu 
rruna. In his own case he speaks specifically 
of vascular necrosis. Altogether the condition 
which he describes has a marked resemblance 
to that in the present case, although m his 
opinion he was not dealing with malignant 
nephrosclerosis. 

What is equally Important from the point 
of view of the present discussion is that he 
recognized the relation of “cortical necrosis ’ 
to pregnancy He states that of 37 cases col 
lected from the literature 31 were possibly 
related to pregnancy Three, however, oc 
curred in males and three more were not 
related to pregnancy This is the closest 
approach to a recognition of the relation be 
tween the vascular changes described in this 
paper and the toxemias of pregnancy which a 
search of the literature has brought to light 

Case 6 JJLH.U 866a T 531 Patient aged 29 
year*, colored. 6 previous pregnancies, 1 * portion 
and 2 living children. The first child was stillborn. 
The second and thud are alive and welL The hut 
three pregnanoes produced stillborn children and In 
the last of these pregnancies the patient is said to 
have had convulsions. When first seen there "Has a 
pregnancy cl to 3 mootin' duration. The heart 
was enlarged to clinical examination, the blood pres- 
sure soS millimeters mercury systolic and no milli- 
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meters mercury diastolic. The weight was 318 
pounds. The unne contained a moderate amount of 
albumin. The patient was admitted 2 day* later 
when the blood pressure was found to be 356/140 
the urine contained albumin occasional leucocy tes, 
and some cellular casts. Specific gravity was 1 on 
Jlosentbal test showed a fixation of specific gravity 
of 0.010 but a varied quantity and a large night vol 
ume. Blood non protein nitrogen was 43 & mill! 
grams per cent A hysterectomy was done. Three 
das-s after operation the non protein nitrogen of the 
blood hid men to 120 milligrams per cent and some 
granular casts and some red blood cells appeared in 
the unne. The patient died on the eighth day after 
operation. Clinical diagnosis peritonitis chronic 
nephritis with uremia. 

Autopsy showed suppuration of the abdominal 
Incision, purulent pelvic peritonitis, early generalized 
peritonitis, chronic nephritis and moderate arterio- 
sclerosis. 

Mtcrotcopic examination of kidney There is 
considerable change from the normal architecture of 
the cortex, with some reconstruction. The surface Is 
Irregular and there Is moderate scamng in the form 
of irregularly interlacing paths of connective tissue 
The most striking lesion U seen within the arterial 
tree. This shows a vascular hypertrophy and a scle 
rosis of the small arteriole*. The Interlobar the 
arcuate and the first portions of the lobular arteries 
show a dilatation of their lumina, a thickening of the 
muscular media and. here and there a reduplication 
of the internal elastic lamina. The distant portions 
of the lobular arteries and the afferent arterioles to 
the glomeruli show In contrast a rather striking 
group of changes. These vessels are tortuous, the 
muscular media is replaced by connective tissue, and 
the subeodothtlial ground substance is increased to 
such an extent as to cause in places apparent com 
plete occlusion of the lumen Less commonly, smal l 
granuloma like formations are seen along the vessels 
where they approach the glomeruli. 

Most of the glomeruli are moderately increased in 
size and show a slight increase in the number of cells. 
The basement membrane itself is unchanged but the 
overlying epithelial cells are swollen and show hyn 
line droplet degeneration. The epithelium lining the 
capsule is also swollen and the cytoplasm shows 
annflar regressive changes. The basement membrane 
of the capsule is unchanged. A relatively small num 
her of glomeruli, in large measure confined to the 
areas of cortical scarring are small, contracted and 
t cellular and show complete hyaline transformation. 
Occasional ad hesi ons between the glomerular tuft 
and the capsule are seen 

There remain a moderate number of eaxHy recog 
nixable tubules appearing oxailh la the farm of 
iklands bordered by tracts of scar tissue. The lumina 
are dilated and contain little precipitated protein. 
The lining epithelial cells are cuboidal with indis- 
tinct cell bo unda ries. The cytoplasm shows both 
granular and droplet degeneration. The basement 
membrane is unchanged. In contrast to these are 
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the chinjpM seen m the tabula In the aie*s ot sckro- 
m These tre irnaD collapsed and their narrowed 
himina contain minute hj aline caata. Tbe basement 
membrane of tbese la thickened, wrinkled redupli- 
cated, and there la occasionally in a cell alar ground 
substance betaeen tbeac double Ia>en of basement 
membrane In the Inmiaa of aome of the collecting 
tabula arc granular deposits of hemoglobin 
In the areaa of tubular atrophy there n an increase 
in connect ire tissue Tbia a Infiltrated alth lyrnpbo- 
cjtei and frequently shows yell de\ eloped lympexxd 
tuaue in which reticulum 1a clearly recognisable 
Puncrtaj and adrenal Tbe large and email artenea 
of the adrenal and pancreaa ahow much tbe aame 
changea aa those described in tbe kidney There are 
hypertroph) of tbe media of the larger vessels and 
intimal seleroes with oedonon of the amaller artrr 
tea The larger veaaela ahow enla rg e m ent of their 
trim verse diameter The smaller sixr* h\ aline de- 
generation of the entire *all but neither oecrcnla nor 
harmon-hagr The lesions here may be described aa 
tboae of srtenolosdmms 

The type of the vascular change is charac 
tenstic of neither benign nephrosclerosis with 
its hyaline smelling of the basement mem 
brane nor of malignant nephrosclerosis with its 
interruption of the basement membrane and 
saturation of the wall with blood and plasma 
It apparently represents a transitional stage. 
The tracts of sclerosis within the cortex cor 
respond to the distribution of the more severe 
vascular lesoni The degenerative changes in 
the epithelium of the glomeruli and tubules 
are apparently recent and may be considered 
as a mild glomerulo-tubalo- nephrosis This is 
in contrast to the older vascular lesions The 
patient died with peritonitis presums blybefore 
the lesions of malignant nephrosclerosis had 
had time for complete development 

These cases have a number of features in 
common The condition occurs in relatively 
young women usually between 30 and 40 
years of age AH have become pregnant in the 
presence of hypertensive disease which has 
been adversely affected by the pregnancy In 
many the original hypotensive disease ap- 
peared during the course of a tonemia of preg 
nancy After a varying period of time during 
which hypertension was tbe only feature com 
mon to all there was a sudden appearance of 
other symptoms referable to both the cardio- 
vascular and urinary systems and the patients 
quickly thereafter died Death in all cases 
was shown to be associated with anemia 


Pregnancy occurring In the presence of a 
hypertension or of a chronic nephritis fol- 
lowing a pregnancy toxaemia seems to play 
an important rdle in the production of the 
acute lesions of malignant nephrosclerosis. 
The degree of the interval hypertension and 
its duration arc also determining factors It 
must be stressed that all of these had bad a 
hypertension of some duration. As will be 
seen later none of the cases In which death oc 
curred during a toxemia with hypertension 
for the first time showed the vascular lesions 
within the kidney of malignant nephrosclerosis, 
although m patients dying with eclampsia vas- 
cular lesions may be found within the liver 
identical with the acute lesions of malignant 
nephrosclerosis. 

The microscopical examination liberal the 
most striking lesions to be in the vascular sys- 
tem. These are best seen In the kidney but 
may also be recognised in the vessels of other 
organs. They show dearly a chronic condi 
tion manifested by hypertrophy of the larger 
and smaller arteries of the vascular bed. 
There is an hypertrophy of the muscular 
media and thickening of the adventitia. The 
total diameter of an artery and that of the 
lumen is greatly enlarged Superimposed upon 
this are other lesions in the small arteries and 
artenoles and in the glomeruli tubules and 
stroma. These are characterized by 

1 Thickening and hypertrophy of the in- 
tlma of the arterioles with frequent apparent 
oedimon of the lumlna (Figs, 456789 
10) 

s Saturation of the wall of the smaller ves- 
sels with blood plasma and red blood cells 
(Figs, n ia) 

3 Damage to scattered groups of glo- 
meruli These change* indude aneurumal 
dilatation of the walls of the afferent artenoles 
after they have entered the glomerulus, satu 
ration of their walls with plasma and red 
blood cells, and haemorrhage into the glomeru- 
lar capsule and proximal portions of the tu 
boles The finer histological changes have 
been described above (Figs it 14 15 16) 

4. Destruction of the tubules and increase 
in the connective tissue stroma of the cortex. 
Small islands of dilated tubules remain at the 
periphery of the cortex 
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These are the lesions described as those of 
malignant nephrosclerosis It is significant 
that every patient who fell into this clinical 
group showed the same histological picture 
The question naturally anses as to whether or 
not all patients who have residual damage in 
the form of obstetrical chrome nephritis fol 
lowing a pregnancy toxemia and who later die 
with clinical symptoms of uncmia will show 
the same dim cal and histological picture 
This cannot be answered by the present study 
It should be pointed out, however that the 
cases described above together with those 
which follow, make up all of the material 
which it was possible to obtain from the ob- 
stetrical service records of Johns Hopkins 
Hospital The chance of sampling error is in 
herent in the study of such small groups but 
no other element of choice has interfered 

A further group of 5 cases died with a dim 
cal diagnosis of nephritis It will be seen at 
once that these differ from the malignant 
nephrosclerosis group since in none of them is 
there a history of hypertension before the pres- 
ent pregnancy 

Case 7 J H ILU 13203 T 540 Patient was 27 
years of age white and had had 2 term pregnancies 
with no living children. At 23 yean of age a preg 
nancy wa» observed during which blood pressures of 
110/86 and 121/92 were recorded. On admlision at 
term, the urine contained albumin 2 plus and a few 
hyaline ca»U 

At 27 years of age patient was teen when 3 to 4 
months pregnant. Blood pressure was 148/100 The 
urine showed a trace of albumin. She was admitted 
for study The eyegrounds showed moderate reti 
nal cedema moderate arteriosclerosis. ’ Urea dear 
ance was 86 per cent. Highest blood pressure was 
162/115 Blood chemistry analysis revealed normal 
finding*. The blood pressure fell and she was dis- 
charged The blood Wassermann was positive but 
we have no record of treatment She was readmitted 
2 months later complaining of dizziness. The 
blood pressure ranged about 1 50/100 the urine was 
negative the weight 191^-195 pounds. There de 
veloped oedema general lied and in the lungs dysp- 
noea and oxthopneea. The patient died, undeliv 
ered, 1 month* after admission, with a diagnosis of 
chronic nephritis, arteriosclerosis, and cardiac de 
compensation. 

Autopsy report showed "heart hypertrophied 
with hypertrophic musculature and old scan ar 
terioles reveal hyaline changes in kidney and pan 
creas intracapLIUry and glomerular changes in the 
kidney lungs, chronic paisive congestion liver, 
■hght catarrhal atrophy cells beneath capsule of 


liver and in lung capillaries which closely resemble 
chorionic cells fiver patchy areas of dilated sinus- 
oids surround areas In which the liver cell capillaries 
show what appear to be fibrin thrombi. It resembles 
the liver of eclampsia but the lesions are mid zonal. 

Microscopic examination of kidney The normal 
architecture of the kidnej is well preserved. The 
one striking pathological finding Is a degenerative 
change in the epithelium of the glomerulus and tu 
boles. These cells are remarkably swollen and grnnu 
lar The lumbw are almost obliterated, although 
precipitated albumin and hemoglobin casts may be 
seen. The vessels and stroma show no pathological 
change. 

Pancreas and adrenal The vessels in these organs 
show no lesions. 

The findings here are those of glomerulo- 
tubulo-nephrosis and the histological lesions 
are similar to those of the eclamptic nephro- 
sis. 

Case 8 J H H U 40316 T 536 This woman 
aged 33 years colored, had had 4 term pregnan 
des, 4Uvlng children All of these were delivered 
elsewhere and there were no available observations 
until the patient was admitted about 8 months 
pregnant complaining of swelling of the hands and 
feet and blumng of vision of 3 weeks duration 
Blood pressure was 230/160. Urine albumin 1 5 grams 
(Esbach) showed numerous red blood cells white 
blood cells, and occasional fine granular casts The 
eyegrounds showed advanced renal retinitis with 
moderate arteriolosclerotic changes and some neuro- 
retimtis Blood non protein nitrogen was 41 mflli 
grams per cent Blood uric add was 8 milligrams per 
cent A cesarean section was done. Blood non 
protein nitrogen rose to 57 8 milligrams pier cent and 
unc add to 11.4 milligrams per cent The patient 
died on the second day after operation. Clinical 
diagnosis chronic nephritis. 

Autopsy showed 'flabby kidneys containing much 
fat old scars and cyst in right kidney, dilated right 
ureter containing pus hmmorrhage m adrenal, myo- 
cardial hypertrophy hemorrhages beneath the 
endocardium. 

Microscopic examination of kidney The normal 
architecture is well preserved. There Is marked 
■welling of the tubular epithelium with granulation 
of its cytoplasm. The glomerular cap!] lanes contain 
blood The epithelium covering the tuft Is slightly 
swollen. The vessels and stroma are unchanged. 

Pancreas and adrenal Both large and small ves- 
sels show no pathological findings 

The histological diagnosis is acute tubular 
nephrosis without vascular change 

Case q. J H ILU 12058 T 343 This woman 
a K e d 39 year* white had had 4 term pregnancies 
1 abortion 4 living children All pregnancies 
were observed elsewhere. When first seen the patient 
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w a at term, blood prereure 120/ Ufi Urinal yc* 
•bowed albumin 4 gram* (E*bach) She fu ad- 
mitted at once and labor Induced bv mean* of a ba* 
DeUvery waaaccompffahedby vrnion and extraction 
under chloroform anjotbenn and »*• followed by a 
poitpartnm hrmorrhage 0/ i»oo cuhic centimeter* 
with aome evidence of ibock Tbe patient died on 
the nmt d*v Cluneal diagnou* pre-edamptic 
toxaemia, poitpartum ketnorrhage and aboci. 

Autopay ibowed hiftorv cef manual dehrery 
hemorrhage and *hock poatpartum uteru* contain 
log biood ckrt bilateral tear* of the lower uterine 
aegment and ccmt chrome nephrftt* petechial 
hemorrhage* ol heart aod akin ol lower cxtremllira 
old mitral endocarditu focal necroau ol brer 

lit rsusftc mmiHitfun if kidney Tbe normal 
architecture u a eUpreaerved The important patho- 
logical tewon 1* degeneration of the tubule* with 
»» riling ol the epithelium and narroamg of the lo 
men In an occauonal tubule tbe cell* *bow nemnu 
and calcification The glomeruli aho* little change 
and tbe vraaela aod atroma ahow Done 

Ptacrttu tad odrend Tbe*e abow little change 
although there fa enough hyaline t uniform* lion of 
the irtenolar w alia of the pancreas to allow a dfagno- 
ffa of ihght artenoioideroaii 

The changes here are those of a tubular 
nephrosis In the acute stage The arteriolo- 
sderosla in the pancreas it so thght as to be 
negligible 

Crsz io J H H U ?*S8 T 538 Thi* patient 
aged 15 > ear*, colored, had bad no prervun preg- 
nanoe* She via admitted 7 month* pregnant 
There »u 1 htrtory of otrarional hrmoptrai* A 
right tided pvelltii wa* found with pyuria Tbe 
unne contained ataphylococo but no tubercle baalfa 
Temperature remained normal throughout The 
urine contained many white hlood cell*, a few red 
blood ceOa, and albumin a ploa ho blood premire 
readinga were taken Spontaneoua labor yielded a 
tdUborn premature fctu* Tbe placenta wai diag 
noaed aa lyninhuc The patient died Clrmcal de 
tall* are lacking 

Ad autopsy report 00 tint patient wt« not 
available 

lhcmzs/U rruw nabs a »f kid tty The normal 
architecture ol the kidney 1* ihgbtly di*torted 
through an irregularity in the arrangement of the 
tubuiea Tbeae ahow degeneration but a lao regtnera 
tioa in area* where cdfa hare been destroyed 
1 VI thin tha lumina of the tubule* may be »*t« fed 
blood cell*, polymorphonuclear leucocyte*, fibrin and 
precipitated protein, with acittered deaquamated 
epithelial ceil* Tbe turrounding atroma in the*# 
area* of r ege neration t» ahghtiy mcreaaed and ardem- 
atou* and ahow* a lardy rich infiltration with in- 
flammatory crib Neither irtwli nor giomeruH 
ahow rignlficant change* 

Pamcrtss sad sdstnsl The arterie* and arteriole* 
ahow no pathological change* 


This case thorn the characteristic* of a tu 
bular nephritis. There are no vascular change*. 

Cam 11 J DHP 5911 Tui Faticnt aged 40 
year*, had had a abortion* When fint *een, *h® 
wa» 8 month* pregnant. The orine contained * 
gram* of albumin (Eabach) ipeoik granty 1 01 S- 
1 020, moderate number ol granular caitj Hierr»- 
gloiun wa*4* percent. Blood prewure a a* 170 raill*- 
meten mercurr ayitoUc A placenta pc*~m wa* 
dtarixwed and del ireiy by oraarean aectxa at term 
a ruler chloroform 10*3 the*!* wa* carried out Tbe 
patient died on the tilth day after operation dnri 
cal detail 1 arc lacking 

Aaloprr aho wed “ acute endometritfa acute 
diphtheritic cobtu hat mope rftonetun fatty dejerv- 
eratlon of tbe In er chrome diffnae nephritfa chronic 
adheuve pleurfay peribepatitt* and penipleai- 
tt* " 

U icrtfcspK anminotten sf kidney The Donrul 
architecture of the kidney fa preaerved There fa 
canular degeoeratioa of tbe epithelium of the tu- 
bule* They are dilated and contain large quanritv* 
of precipitated protein and ea*t* The gkxDeruh 
»how *ome awefling of the epitbehum. There 1 * mus- 
cular hypertrophy of tbe veaael* which fa most 
marked in the larger atemi Tbe tiroraa fa euen- 
tially unchanged although there are minute fod 0/ 
•deroau and of lympboex tic infiltration 

Pancreas sad sdrtnol Tbe arterie* and arteriole* 
•bow no pathological change* 

This, Case 11 Is a tubular nephrosi* with 
vascular hypertrophy 

Cases 7 8 9 10 and 1 1 represent the dini 
cal and pa tbo logical picture of toxemia* of 
pregnancy occurring for what fs presumed to 
be the first time. They all shore the lesions 
characteristic of that condition. What is more 
Important from the point of Were of this study 
is that none show* the lesions of maHcnant 
nephrosclerosis- Case 1 1 and to a much Teaser 
degree. Case 9 with vascular hypertrophy 
might be considered as potential malignant 
nephrosderotics in reborn the time Interval 
and the degree of damage reere not yet suffi 
dent for the development of the typical le 
lions 

For the sate of completeness two further 
cases are given brief description 

Cassia J II II U 6110 Tgjy P»d«ti colored, 
aged j* >ewr*, had had no pregnande* Sh* had 
typhoid at ago of 18. At age of *8 year*, not preg- 
nant, blood preunrewm* At age of ip j ear*, 

not pregnant, blood prewure w a* 134/88 At age of 
*1 abe wa* fint aetn when 6)4 months pregnact 
Blood preaaure wa* ipo/i*oaad 170/110 Urine a *5 
negative for albumin Four dry* liter blood proa- 
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«ure win 1 50/110 Eyegrourul* w ere normal The 
uoliulphonphthalein tat *howed 5s per cent excre- 
tion firxt hour 10 per cent second hour Patient 
complained of vomiting Sixteen dav* later «he wa* 
still vomiting and blood preuure was 130/86 The 
pulie ro*e to X40-150 and blood pressure of 140^ 108 
wx* recorded. Patient aborted a q months stillborn 
fetus. Throughout this time the blood non protein 
nitrogen seas normaL The patient died Clinical 
diagnosis chronic nephritic toixrrua 
Autoptv report a as not available but a note was 
made by an observer from the obstetrical service to 
the eflect that the right kidnev showed marked de 
struction of the substance with multiple abscesses 
no dilatation of pelvf* of right kidney left kidney 
showed many hremorrhagic areas and a few ab- 
scesses few patches of bronchopneumonia. 

ilicToicotnc examination Tne kidney showed 
typical lesions of malignant nephrosderotia. No 
abscesses were present. The vessels of the pancreas 
showed only hypertrophy of the media The adre- 
nal lhowed hy’pertrophy of the arteries of the cap- 
sule with marked artenoloscleroiis and hirmoirhage 
into the walls 

The lesions here are typical of malignant 
nephrosclerosis. The original damage was not 
associated with pregnane) since death oc 
currcd following Hie first of these The preg 
nancy' was however, implanted upon a pre 
existing hypertension 

This case is not included In the considera 
tion of the group of malignant nephrosclerosis 
for the reason that the observation of ab- 
scesses In the kidney was reported and none 
was found on microscopic examination That 
it belongs in the group is reasonable to sup 
pose but the uncertainty of identity has de 
manded a separate report 

Cask 13 J H ILU 36650 T 531 Thu woman, 
aged 30 yenrx, colored, had had 5 term pregnan 
ci a, 4 living children. At age of 13 year* a term 
pregnancy w a» observed The urine at one time con 
tamed K gram albumin (Eibach) No further data. 
At age of 25 years term pregnanev no data. At age 
of j 6 vean term pregnanev blood procure and urine 
normaL 

At age of ao yean, term pregnancy two blood prex- 
iure* of 135/90 and 140/100 were recorded Unne 
albumin trace once 

At age of 39 vean, patient w a* admitted pregnant 
and dote to terra She had complained of vomiting 
and headaches for 2 weeks. Two houn before ad 
miision the become coma tote. Her mother had died 
of apoplexy’ Eyegroond*, retinal cr-dema bl 
lateral" Blood preuure w at 105/80 Urine thowed 
albumin 4 plut. Urge numbera of red blood cells and 
white blood cell*. Blood non protein nitrogen ipt 5 
milligrams per cent Blood uric add was 14 5 miUi 


grams per cent, Hxmoglobra wa* t6 per cent white 
blood cells 15,000 red blood cell* 910,000 A cx- 
tarean section with hysterectomy was done The 
patient died 4 days later of septicemia corapfica 
tin ns, chronic nephritic toncnua of pregnancy 

\utopsv showed chronic cystitis and pvdone 
phritb organizing and fresh thrombi in the pelvic 
vein* multiple small emboli in lungs confluent lobu 
lar pneumonia acute splenic tumor swollen liver 
with hydropic cell* hvpcrplajia of the bone mar 
row multiple infected thrombi In the hvpophvsu. 
with extensive necrose* embolus in nght middle 
cerebral nrterv fod of fresh cncephalomalacu with 
bacteria local myocarditis scars in mvocardium 
cholelithiasis focal scars in liver 

M icroscopic rruminafinn cj kidne\ V ell preserved 
kidney showing moderate vascular hypertroph\ 
Superimposed upon this Is a fresh degenerative and 
inflammaton, reaction Involving the tuhule* glo 
merull and stroma Some of the capillaries of the 
glomeruli are filled with organisms The tubules 
show granular and fattv degeneration of the ecto- 
plasm of the epithelium. The stroma L cedematou* 
and contains polv morphonuciear leucoevtes and 
Ivmphocvtic exudate 

Pan CTf’ij Vessel* show no pathological change 
There is n diffuse interstitial pancreatitis. 

This patient died with septicemia As a 
result of this there is bactcnal focal glomerulo- 
nephritis and simple tubular nephrosis with 
toxic oedema of the stroma. There is also a mild 
simple artenolosclerosis with vascular, hy^per 
trophy which play ed no part in the fatal issue 
Lesions of malignant nephrosclerosis arc not 


1 The toxcemias of pregnancy frequently 
produce permanent vascular damage to the 
patient Many of these women the m a short 
penod of time Statistical evidence of this 
from the literature is presented 

2 A clinical and histological study of all of 
the deaths indexed as from nephritis which 
have occurred on the obstetrical service of 
Johns Hopkins Hospital and from which 
pathological material was available 15 re- 
ported 

3 Two groups of cases ha\c emerged (a) 
Those in which the patient died during or im 
mediately following a pregnancy complicated 
by a Don-convulsive toxemia and in whom no 
history of previous hypertension was obtained 
showed tubulonephrosis and In no case, the 
characteristic lesions described as malignant 
nephrosclerosis. 
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(b) The second group is made up of those 
patients who have suffered from a chrome 
nephritic toxremia of pregnancy In every' 
case the hypertension has preceded the last 
pregnancy and has existed for from a to 7 
years before death Every patient In thi* 
group was found to present the characteristic 
lesions of malignant nephrosderosu as de 
scribed by Volhard and Fahr (1914) and Fahr 

(1934) 

Wtwah to tile thaopporttnuty to erperm ocr appetoa 
boo to Prcrfd»r t\ G MtrCjJhlm erf the Department erf 
Pitbokify John* Hopkira licapAtal, for permnnem to me 
the materiaf here preaented 
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THE RECURRENT LARYNGEAL NERVES IN TOTAL ABLATION 
OF THE NORMAL THYROID GLAND 

An Anatoiucal and Sukqical Study 1 
DWID D BERLIN MD n F.A.C.S Boston MAisusuBrm 

From tW« Sem« oi tkM B«i Ur*d Ik«p«uL EWpwtmput 0/ Amtortr S^ncy Tulti CoJ!*** 


T HE recurrent laryngeal nerves con 
stitute the greatest technical hazard in 
total ablation of the normal thyroid 
gland This procedure for the treatment of 
angina pectoris and congestive heart failure 
was recently advanced b) Blumgart and his 
co-workers at the Beth Israel Hospital in 
Boston(5) Of a total number of more than 70 
complete thyroidectomies 65 were performed 
for the relief of advanced cardiac disease and 
the encouraging results thus far achieved au 
gur well for its useful application in angina 
pectons and other forms of chronic heart dis- 
ease The operative technique and results 
have been reported elsewhere (2, 6) 

The purpose of this communication is to 
call attention to the technical hazard of the 
recurrent nerve, pointing out its various 
vulnerable juxtapositions to the gland and 
thus to assist the surgeon m avoiding serious 
nerve injury with its consequent disastrous 
vocal cord complications. The extensive 
operation of removing the entire thyroid gland 
obviously presents a great risk of injury to the 
recurrent nerves An accurate knowledge of 
the variations m the relationship of these 
nerves to the thyroid gland then is of vital 
assistance to the operator in the prevention of 
abductor paralysis It is this variability of 
position rather than the vulnerability of the 
nerve itself that is responsible for the fre- 
quency with which it may be seriously injured 

ANATOMICAL DISSECTIONS OF THE RE- 
CURRENTS IN SEVENTY CADAVERS 

During the past 2 years anatomical dis- 
sections were made of both recurrent laryngeal 
nerves in 70 cadavers Particular stud> was 
made of the position of the nerve in relation 
to the thyroid gland and its adherent zone 
(Fig 3b) In a previous communication (2) 
the latter area was described as an expression 


of normal anatomy indicating the fixation of 
the gland to the trachea just below the antero- 
lateral aspect of the bar of the cncoid cartilage 
at the level of the first and second tracheal 
nngs. The anatomical courses of the nerves 
were conveniently classified into three groups 
(Table I) 

Group I The most hazardous position of 
the nerve in relation to the gland is shown m 
Figures 3c, 4a, 4b, and 5 Ten per cent, or 14, 
of a total of 140 nerves, were found partially 
penetrating the gland, 9 on the right side, 5 on 
the left When encountered in this vulnerable 
position, the nerve is carefully dislodged by 
blunt dissection from its surrounding bed of 
glandular tissue. 

Group II Approximately 25 per cent of the 
nerves were demonstrated traversing the ad 
herent rone (Fig 3b and 3d) 19 on the right 
and 16 on the left side After mobilization of 
the corresponding lobe by the ligation and 
severance of the lateral thyroid vein and the 
vessels of the upper and lower poles, the 
adherent zone is brought into view Subse 
quent traction on the Jobe reveals the pro- 
nounced fixation of the gland to the trachea at 
this point Frequently, the nerve is concealed 
m this region beneath a stratum of fibrofasaal 
and fatty tissue By careful exploration with 
a blunt instrument it is possible to identify 
and preserve the nerve uninjured 

Group III In our dissections, 65 per cent 
of the nerves were found coursing safely in the 
trocheo-cesophageal sulcus, in which position 
the nerve Is best protected against operative 
injury (Fip. 3a, 6a, and 6b) The classical 
anatomical textbooks m their description re 
fer only to this position of the nerve, not 
mentioning either the possibility of partial 
penetration of the gland by the nerve or the 
important relationship existing between the 
nerve and the adherent tone 
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Fi* Wrt>c archci of th* embryo 1 Vfter lltaot j 
Th* dotted line* represent tho«« which norumHy 

dw*Ppc»r 1 tali E C CTtertal carotid rtery 
/ C internal carotid artery P 1 pdmooary artery 
X S rtjtbt ■obctavmi' artery D 1 duetto artenoatu 
I ipii oenr L R Wi rorum-nt UrynjeaJ *rn e 
R X rwht mairront Inryngial nerve 



T* j \ nalnuin tie couraeof tbe recurrent Laryc^eal 
nerte **Lotr*cbct>-<rwJphj*r latino b throcjh adherent 
tone C, parUiUy penetutm* d, dftafcn of »m 



I if l Chajrmm of tbe common a»ociatrd anomafiei of 
tbe njtht irc u neat Urynjeal nerve and aortic arch Tbe 
nrbt aubdanan artery la ahovn artwe* a* tbe last branch 
of tbe oetre arch and pa«HR behind tbe trachea and 
uyophaaio tenant the nrbt arm R X Rr*ht rrmrmit 
oen J 1 iajno am L X left recurrent oene 
/ J internal jturaUr v era I C, internal carotid arterj 
X 5 n*bt awbrii tan artery L S left aabdaum artery 

l OIIPAJLATTV E BtJtOICAL OBSCH\ ATIONS Or Till 
RECURJLENT LAEYNOEAL Nn\T IN SEVENTY 
TOTAL ABLATIONS OF THE NO Bit VL TTTOtOID 

Observations were made in a total number 
of 7 1 recurrent nerve* In tbe count of 70 total 
thyroidectomies Table II demo nit rates the 
different petitions occupied bj the nerve a* 
demonstrated at the operating table For the 
sake of comparison they arc clarified In a 
manner similar to those demonstrated in tbe 
anatomical laboratory (Table I) The percent 
ages ore calculated on the basis of the possible 
total of 140 nerves 

Group I Nine nerves (7 per cent) acre 
demonstrated partially penetrating the gland 
To release the recurrent nerve from this it* 
most vulnerable position met icu !ou* and 
deliberate dissection is required to avoid 
injury 

Group II Forty five nerves (33 per cent) 
34 on the right and ji on the left side were 
identified oouraing through the adherent zone 
in a very intimate position to the gland 
necessitating careful blunt direction for the 
Intact preservation of tbe nerve 
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Group III Eighteen nerves were identified 
in the tracheo-oesophageal sulcus Sixty-eight 
nerves were not identified at operation Pre 
sum ably the> were safely concealed deep in 
the tracheo-cesophageal sulcus When the 
thyroid was found deeply molded in the 
groove between the trachea and (esophagus, 
presenting either a retro tracheal or retro- 
laryngeal prolongation it was necessary to 
expose the course of the nerve in the sulcus 
to assure its protection Fowler and Hanson 


TABLE I — CLASSIFICATION OF VARIOUS POSI 
TIO NS OF THE RECURRENT LARYNGEAL 
NERVES (ANATOUICAL DISSECTIONS OF BOTH 
NERVES IN 70 CADAVERS) 

Rl«kt Uft Totxl 
P*t cr*t 

1 PutiflUy penetrating gUnd 9 5 to 

j Throagn libera t *odc 19 10 jj 

3 In tracbeo-cciopliigeftl iulcu» 41 49 65 

70 70 too 


TABLE H — CLASSIFICATION OF VARIOUS POSI 
nONS OF THE RECURRENT LARYNGEAL 
NERVES (SURGICAL OBSER\ ATIO.VS IN 70 
TOTAL THYROID ECTOlITEs) 


i PirtkllY penetrating gimd 
* Throagn idhexent kjoc 

•_ Brandling before entering 
Urvnx 

3 In tracbeo-ce»opbagral mien* 

4 Unidentified* 


Rlfkl Uft Tool 
Per cmt 

5 4 7 

13 *0 Jt 


1 1 

8 10 

33 35 


i 


70 70 100 

^Plgon b>TtW«e »«rvtt co»»e«t Urou? ie»ch drxytj 1 Ibe tr»d»»»- 


found 5 glands m 200 ( 2 per cent) extending 
retrotracheally In our operative senes 4 
glands (5 7 per cent) presented either retro- 
tracheal or retrolaryngeal prolongations 

RELATIONS OF THE RECURRENT NERVE TO THE 

TRACHEA AND INFERIOR THYROID ARTERY 

An observation made in the anatomical 
laboratory which has a practical surgical ap- 
plication concerns the relationship of the 
recurrent nerve to the lateral surface of the 
trachea. On the left fide the nerve ascends 
m a vertical plane and Is intimately applied 
to the trachea along its entire course in the 
neck On the right side at the base of the 
neck, the nerve is frequently separated from 
the trachea to the average extent of about 1 
centimeter, gradually approximating the tra 
chea in its upward ascent and becoming closely 
apposed to the latter upon reaching the ad 
herent zone At the level of the tower pole the 
right nerve is often found thus separated from 
the trachea and in addition, usually travels m 
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Ft* 6 Vnteropcwlrntw and crtm »rrt«oc new* Vcroonilr tin* lie rnrurrcmt Laryn*ral nerve* coonJn* in the 
trarieo cnopbaixwl wl«i deep to the *Uod 
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Pi* 7 \anaUoc* rn lb* rrtaUootop between lie ocrv* and inferwr thyroid 
artery a, Ri*it ode j nerve aatavx t artery t am posterior to artery j, nerve 
paam* between terminal brioche* b, Left mtU > oerre anterw to artery- aene 
port enoe to artery j nerve p**amf between terminal branches 

q more anterior plane than it* fellow opposite or partiall} penetrating the gland before 
Thi* vulnerable combination of anatomical re dipping beneath the coma (Figs 3b 3c 4a 

lationahlpa ha* been often observed at opera and 5) Fortunate!} in the majority of in 

tion If not recognized the nerve may easily stance* (05 per cent) the nerve aacends 
be caught in a snap or accidentally cut. vertically in the trncheo-cnophageal groove 
The cartilaginous prominence of the inferior on both aides, beyond harm s reach, 
thyrocricoid articulation afford* an especially Twice the nerve was demonstrated branch 
valuable lurglcnl landmark for identifying the ing into two terminal twig* at about the level 
location of the recurrent laryngeal nerve as it of the lower pole the antenor branch couning 
enter* the cavity of the larynx for each of the through the adherent zone and ultimate!} 
140 nerve* dissected was seen to pa» poste joining It* posterior terminal companion be 
noth to this articulation Ziegdman, in a di*- neath the Inferior thyrocncold Joint (Fig 3d) 
section of 4a recurrent nerves, also observed One such rcasonablj rixeable anterior branch 
that all of the nerve* presented a similar re wn* acrid entail} cut at operation on the left 
lationshlp to the Inferior cornua of the thyroid aide after first identifying the posterior twig 
cartilage on both ndcs It ihould be again which was thought to be the main stem of the 
emphasized however that the nerve maj nerve with a resultant partial temporal} 
arch anteriorly traversing the adherent tone paralysis of the corresponding vocal cord 
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In a previous publication (4) the Tesults of 
22 neck dissections disclosed, in a comparison 
of both sides a marked discrepancy in the re- 
lationship existing between the recurrent 
nerve and inferior thyroid arter> It was 
pointed out that the nerve was much more 
often anterior to the artery on the right side 
than on the left side In this present senes a 
reasonable but not so pronounced difference 
between the two sides was observed m the re 
lationships of these structures (Figs 7a and 7b) 

Lrft Per Oit Rijlrt Per Crat 

Posterior to artery 44 63 31 44 

Anterior to artery 17 *4 *8 40 

Between terminal brioche* 9 13 11 16 

70 70 

It is obvious from this table that the nerve 
may frequently be antenor to the artery on 
cither side and the surgeon must be constant 
ly on the alert to recognize such vanations 
when invading the danger zone in the final 
steps of total ablation of the thyroid gland 

EMBRYOLOGY AND ANOMALIES OF THE 
RECURRENT LARYNGEAL NERVE 
Accidental injury to the nerve is most likely 
to occur when its position is anomalous. 


Fortunatel> however anomalies of the re 
current laryngeal nerve are rare The only 
type which has been encountered iu the htera 
ture is an anomalous course of the nght re 
current nerve, which seems to occur in about 
1 of every 500 persons It appears to be more 
frequent m negroes (1) In the cases described, 
the nerve becomes separated from the mam 
trunk of the vagus at about the level of the 
cricothyroid articulation It may then run on 
m the carotid sheath for as much as 5 centi 
meters before passing medial ward to the 
tracheo-ccsophageal sulcus, up which it runs 
to a normal distribution as the inferior 
laryngeal nerve (1, 3, 10, 13, 14) In some 
instances the nerve may not actually exist as 
such, being replaced by several smaller fila 
ments (1 13) This anomaly has regular!} 
been observ ed In association with an abnormal 
aortic arch, the nght subclavian artery, in 
stead of coming from the innominate of that 
side, arising either as the last branch of the 
aortic arch or from the dorsal aorta itself In 
those cases to the reports of which we have 
had access the subclavian artery passed be 
hind the trachea and oesophagus to the right 
arm (1, 14) 
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This association oi anomalies la easily ex 
plained on an embryulogical batii In Figure 
i (12) it will be teen that m the young cm 
bryo the Inferior laryngeal nerves leave the 
vagus in the neck and pass medially and 
dortaDv under the fifth aortic arch to the site 
of the Larynx In the normal course of events 
as the heart and the great vessels descend into 
the thorax the left nerve is dragged down b> 
the ductus arteriosus, which eventually comes 
to lie In the vertical plane so that the nerve 
appears to book around the aorta The right 
nerve on the other hand ia pulled down by the 
fourth arch which later becomes the sub- 
clavian artery If the fourth aortic arch on 
the right side fails to develop and the sub- 
clavian artery of that side comes directly off 
the aorta, the right recurrent nerve has only 
the internal carotid artety above it This in 
man is almost vertical in position and 
naturally does not pull the nerve down to any 
great extent so that the latter goes almost 
directly across the neck from vagus to larynx 
(Fig a) 

One would expect that m persons with right 
sided aortas, any anomaly of the recurrent 
nerve would be on the left side Toourknowl 
edge no such case has appeared m the htera 
hire, but the findings in one that was seen 
in the Harvard anatomical laboratory last 
winter were very kindly furnished by Dr 
Weatherford of that school There was a right 
sided aorta, from the dorsal portion of which 
the left subclavian arterj sprang to pass 


behind the trachea and oesop h agus on Its wiy 
to the left arm On the right, the recurrent 
nerve looped around the aorta as would be 
expected On the left however the nerve left 
the vagus at the level of the subclavian artery 
looped around a strand of fibrous thmie in 
front of the vessel and ascended the neck in 
the tracbeo-ccsophageal sulcus as usual. To 
explain this anomaly we must assume that 
the fibrous tissue about which the nerve 
hooked represents the sclerosed remnant of 
either the fourth or fifth left aortic arch 

VULNXaABEUTY OF TOE RECURRENT 
LARYNOEAL NERVE 

Crile contends that the slightest direct or 
even indirect pressure on the nerve will inter 
fere with Its conduction and Immediately 
change the voice We have not observed this 
extreme sensitivity of the nerve to such slight 
trauma While the posrible inclusion of the 
recurrent nerve in a ligature is viewed with 
considerable fear Its vulnerability because of 
certain characteristics in its conductivity (7) 
is not as great as has been supposed This was 
our experience m 43 patients in whom one or 
both nerves were demonstrated at operation 
and subjected to manipulative insult such as 
would ordinarily attend this type of a dis- 
section There were 8 temporary vocal cord 
paralyses Knowing that In some instances 
paresis followed the inadvertent pinching of 
the nerves, it se em s probable that trauma of 
this character was responsible for the parese* 
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in these instances There were three perm a 
nent unilateral cord paralyses One of these 
was pro\ ed at post mortem to result from 
ligation, another resulted from accidental 
section of the nerve In no instance did 
permanent bilateral vocal cord paralysis 
develop 

The foregoing clinical observations are m 
accord with the animal experimental findings 
of Judd New, and Mann, who demonstrated 
that while stretching will not result m any 
impairment of nerve function pinching will 
cause temporary paralysis of the correspond- 
ing cord, and that permanent cord paralysis 
will follow ligation or severance of the nerve 

The recurrent laryngeal nerve has been 
designated as being soft and naked, in con 
trast with a peripheral nerve (7) Histo- 
logically, there does not appear to be a valid 
basis foT this differentiation (Figs 8a, 8b, 9a, 
and 9b) Both the recurrents and the pe- 
ripheral nerves are furnished with a myelin 
sheath and a neurolemma (sheath of Schwann) 
A naked nerve Is considered to be one devoid 
of these coverings. Furthermore, the pen 
neunum or connective tissue element in the 
recurrent laryngeal nerve is essentially as 
abundant as in the average peripheral nerve, 
hence its firmness and tensile strength should 
be comparable to those of a peripheral nerve 

TKF IMPORTANCE 01 LARYNGOSCOPIC EXAUI 

NATION IN THE COURSE OF OPERATION 

Laryngoscopic examination preceding each 
operation should be a routine procedure in the 
management of all thyroid surgery, m order 
to assure pre-operative normality of the vocal 
cords and to enable one to ascertain more 
accurately the postoperative incidence of re 
current nerve damage Injury to both re 
current laryngeal nerves is a calamitous, but 
fortunately an uncommon complication of 
subtotal resection of the diseased thyroid 
gland There Is greater likelihood however, 
of such a tragic a cadent developing in the 
process of totally extirpating the gland, for, 
whereas m the customary subtotal thyroldec 
tom> the danger tone of the recurrent nerves 
and the parathyroid glandules Is not partlcu 
larly disturbed, m total thyroidectomy this 
zone is deliberately invaded (a) Thus, in the 


latter operation both nerves are exposed to the 
greatest possible harm, and the danger of 
bilateral nerve injurs must be always regarded 
as Imminent. As a precaution against the 
development of such a complication, a direct 
laryngoscopic examination of the vocal cords 
is made routinely after the removal of one 
lobe (9) This applies to cases m which 
operation has been done under local, as well as 
general anesthesia, for on occasion the voice 
may be apparently normal even in the 
presence of one sided nerve injury The qual 
lty of the spoken voice, therefore is not a re- 
liable guide to the integrity of the recurrent 
nerve on the corresponding side operated 
upon Such false reliance on the changes in the 
character of the voice may lead to senous con 
sequences In the face of vocal cord paralysis 
after extirpation of one lobe, operation is 
ended to avoid the possibility of bilateral 
nerve injury In two patients this procedure 
was followed with subsequent return of 
function of the injured recurrent nerve, and 
successful removal of all remaining thyroid 
tissue at a second operation 

Recently, at the suggestion of Dr L M 
Freedman, we have desensitized the throats 
of patients operated upon under local antes- 
thesis by applying cocaine immediately pre 
ceding operation m order to alleviate the 
discomfort of direct laryngoscopic examine 
tion dunng operation 

SUMMARY 

1 Attention is called to the increased 
danger of injury to the recurrent laryngeal 
nerve in total ablation of the thyroid gland 
over that present in partial thyroidectomy 

2 The recognized type of gross anomaly in 
the course of the nerve is described and an 
embryological explanation for it is offered 

3 A report of the dissections of 140 rc 
current nerves in 70 cadavere 15 presented 
The nerves are classified into three groups as 
they are found in the tracheo-cesophageal 
sulcus traversing the adherent zone or 
partially penetrating the thyroid gland itself 
The inadence of the latter two positions 15 
found to be sufficiently great to demand the 
concern of the surgeon constantly Operative 
experience confirms these observations 
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4 The importance of the Inferior tbyro- 
cnctnd articulation as a guide to the locution 
of the recurrent laryngeal nerve fs itrongiy 
emphmxed 

5 Although the nerve U found to be 
anterior to the Inferior thyroid artery more 
often on the right than on the left the dis- 
proportion U not extremely marked and this 
position of the nerve should be watched for on 
both nde* of the neck 

6 Clinical and histological evidence Is 
presented to show that the recurrent laryngeal 
nerve closely resemble* an ordinary peripheral 
nerve and that it* vulnerability to trauma is 
not as great as previously supposed It is felt 
that an accurate knowledge of the variable 
positions of the nerves is the essential factor 
in the prevention of bilateral injury to the 
nerve 

7 The quality of the spoken voice cannot 
be relied upon to denote the presence of 
unilateral nerve damage The necessity 
therefore for direct laryngoscopic exam m a 
tion after ablating one lobe of the thyroid as 
a prevention against bilateral vocal cord 
paralysis is again emphasised 

I dmr* to cepresa my «np rrct* tree to Dr Charles C 
Ume surgeon m chief of thr Beth Lend Hospital, (or hit 
eocoart*cm*nt throughout tin sort 

I am indebted to Dt Hoc rot J Schlesmgtr pathologist 
t the Beth Uriel Hospital, for the preparation of tu»to- 
fagtcal material 
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ALTERATIONS IN LIVER GLYCOGEN FOLLOWING THYROID, 
IODINE, AND GLUCOSE FEEDINGS 

w D FRAZIER, *xn H. FRIESIAN A.B, Piuladeij’BTa 

Froa tk« Laboratory o ^ Rueuth Sorcery Dmhwttr tl Pfn**ytr»nlA 


O F the numerous conditions m clinical 
practice in which a serious depletion of 
the liver gl> cogen may play an impor- 
tant part, none is more frequently encoun 
teied than is hyperthyroidism Although the 
exact relation of thyroid function to the regu 
lation of carboh>drate metabolism is as yet a 
moot point, there is sufficient available evi 
deuce published by different investigators — 
Cramer and Krause Boesl, Zimmerman, and 
Kmttel — to state that the feeding of desic 
cated thyroid extract to the cat, rat, mouse, 
guinea pig or rabbit results in a reduction 
of the liver glycogen 

While certain of these investigations may be 
criticized because of failure more adequately 
to control the conditions surrounding the ex 
penments the data may he accepted as a 
whole as there is no essential disagreement 
between them 

We were primarily interested m whether or 
not the liver glycogen would be increased m 
the presence of experimental hyperthyroidism 
by the addition of glucose to the normal diet. 
During these investigations we have also had 
the opportunity to obtain additional evidence 
on the effect of the iodides on the circulating 
thyroxin 

METHOD 

The anim als used m these experiments were 
guinea pigs from one stock. They weighed 
from 400 to 600 grams. Purina rabbit pellets, 
which contain approximately 16 5 per cent of 
protein 4 per cent of fat, 52 8 per cent of 
nitrogen free extract and 7 8 per cent of fiber 
were used for feeding The pellets were pul 
venzed and remolded into squares containing 
approximately 16 grams. 

When thyroid extract, potassium iodide or 
glucose was added to the diet, it was mixed 
with the pellets during the process of pulver 
hang 

The pigs were weighed daily at the same 
time before feeding Special feedings were as 
a rule not begun until each group had been 


observed carefully for at least 1 week and the 
animals had shown a normal weight increase 
during this period. In the special feeding 
experiments, onlv data from those animals 
which ate all the food given them arc included 
After a variable period of feeding, the pig 
was stunned by a cranial blow, the abdomen 
immediately opened a small piece of liver 
rapidly removed and dropped mto 5 cubic 
centimeters of a 40 per cent solution of so 
dium hydroxide, which had previously been 
placed in a 50 cubic centimeter centrifuge 
tube and weighed. The tube with the sodium 
hydroxide and piece of liver was immediately 
reweighed to obtain the weight of the liver 
sample 

The time from stunning the pig until the 
liver sample wnx placed in the sodium hy 
dronde never exceeded one minute and as a 
rule was less than 30 seconds. Duplicate 
samples were run m each experiment 
The extraction of glycogen from the liver 
was carried out by Sahyun’s modification of 
the Tflueger method After extraction of the 
glycogen and its conversion into glucose, the 
latter was determined by the Somogyi modifi 
cation of the Shaffer Hartman method 

RESULTS 

Control guinea pigs The pigs used in this 
group were fed the standard diet for 6 to 19 
days. They gained in weight and were in 
excellent condition at the time they were 
killed The last feeding was given 24 hours 
before death although the animals ate food 
over a part of this period The data from the 
animals in this group are given In Table I 
Each pig gained in weight. The liver glycogen 
varied from 3 2 to 8 6 per cent 

Thyroid fed guinea pigs The animals m 
this group received in addition to the standard 
diet o 5 gram of desiccated thyroid extract 1 
daily, alter a trial period on the standard diet 
during which they gained in weight. The 
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4. The importance of the inferior thyro- 
cricold articulation as a guide to the location 
of the recurrent laryngeal nerve Is strongly 
emphasised. 

5 Although the nerve is found to be 
anterior to the inferior thyroid arter> more 
often on the right than on the left the dis- 
proportion is not extremely marked and this 
position of the nerve should be watched for on 
both sides of the neck 

6 Clinical and histological evidence is 
presented to show that the recurrent laryngeal 
nerve do*el> resembles an ordinary peripheral 
nerve and that Its vulnerability to trauma Is 
not as great as previously supposed It is fdt 
that an accurate knowledge of the variable 
positions of the nerves is the essential factor 
in the prevention of bilateral injury to the 
nerve 

7 The quality of the spoken voice cannot 
be rched upon to denote the presence of 
unilateral nene damage The necearit) 
therefore for direct laryngoscopic examine 
tion after ablating one lobe of the thyrofd as 
a prevention against bilateral vocal cord 
paralysis is again emphasised 

I dam? to eepresa my ppreaatioo to Dr Oariea G 
Muter surgeon 10 chief ol the Beth Israel 1 laaprtal, for ha 
encouragement throughout th» sort 

I am indebted to Dt 11 an roc J Schlesmeer palbolopst 
to the Beth land Hospital, for the preparation of histo- 
logical material 
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we are reporting add additional evidence to 
Kunde’s data, and furthermore show that as 
long as the thyroid hormone gains access to 
the blood stream the liver stores of glycogen 
continue to be markedly reduced The obscr 
vat 10 ns of Marine and of Frazier and Mosser 
that the beneficial effect of Iodine in hyper- 
thyroidism is the result of its effect on the 
thyroid gland itself would seem to be strength 
ened 

Of considerable importance are the data 
relating to the inability to increase the gly 
cogen store of the liver during marked hyper 
thyroidism It would seem that the effort to 
do this is wellnigh worthless unless the hyper 
thyroidism can be controlled either with iodine 
or operation or both 

Operation for hyperthyroidism without 
question throws an additional load on gly 
cogen stores which are reduced in severely ill 
patients even under the best of conditions. 
Therefore, the value of attempting to restore 
the liver glycogen by the judicious use of 
carbohydrates Immediately after operation 
should be emphasized. The intravenous meth 
od would at this time seem to offer the most 
rapid means of doing this m patients very ill 
after operation In this regard the observa 
tions of Frazier and of North are extremely 
interesting 


CONCLUSIONS 

1 The addition of thyroid extract to gui 
nea pigs receiving a diet, which without the 
thyroid extract permits of a gam m weight, 
results m a depiction of the liver glycogen 

2 The addition of iodine to the diet of an 
animal receiving thyroid extract fails to pre 
vent the depletion of the glycogen stores of 
the liver 

3 The addition of glucose to the standard 
diet of guinea pigs receiving thyroid extract 
fails to restore the liver glycogen 

4. The implications of these data with 
respect to the management of patients with 
hyperthyroidism have been pointed out 
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I N the literature on primary tumors of 
bone there it considerable discussion con 
ccming histogenesis, espeaaQ) in regard 
to new bone formation As again pointed out 
in a previous article (a) the group of primary 
bone neoplasms characterized b) extensive 
atypical new bone formation In the primary 
growth and similar new bone formation in 
the soft tissue metastase* affords condu 
sive evidence for the existence of the osteo- 
blast or bone forming ceil since these neo- 
plasms represent a malignant degeneration of 
this cell No other explanation can account 
for these tumors much leas the explanation 
offered by the humoral school of osteogenesis 
which maintains that new bone formation in 
osteosarcomata U the result of a repredpitft 
tion in the tumor of calaum absorbed from 
the osseous site of the tumor growth (5) Brim 
schw Igand Harmon (3) showed that injection of 
calaum in several forms into growing trans- 
plantable soft parts sarcoma did not induce 
new tumor bone formation In addition to 
new bone of tumor cell origin reactive 
bone or bone not formed b\ the activity of 
tumor cells, is often described in van crus types 
of primaiy bone sarcoma In the literature 
there is little definite reformation concerning 
the source of this new non tumor bone, its 
relationship to tumor bone and to the tumor 
cells Many years ago Ribbert pointed out 
that at the margins of extmcortical portions 
of tumors of central origin there was an area 
of newly formed non tumor bone This he 
stated was doe to elevation of the periosteum 
by the adjacent expanding tumor mass (PL 
in Fig 13) These regions of newlj formed 
non tumor bone are always sought for in 
roentgenograms when the diagnosis of bone 
tumor is considered These areas have been 
called ‘periosteal lipping or “reactive tri 
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angles Ribbert made no attempt to corre 
late the cell type of the primary tumor and 
the extent of periosteal lipping nor did be 
attempt to determine a possible relationship 
between the elevated periosteum and new non- 
tumor bone formation tctlhn the tumor The 
onlj additional observation made by this 
author was that tumor cells Invading these 
reactive triangles destroy most of the newlj 
formed non tumor bone leaving some frag 
ments that are incorporated in the tumor mass 
as it expands in all directions 

The problem of the histogenesis of primary 
bone tumors would be great!) facilitated were 
it possible to cnusc malignant degeneration 
of a given tj-pc of cell in the bone of an experi 
mental animal and compare the morphology 
of the resulting tumor with those observed in 
man Such experiments not bang technladl) 
possible at the present time it was dedded to 
mimic them by placing fragments of a trans- 
plantable mesoblastic tumor in various loca 
tions in bone and observing the resulting neo- 
plasm These tumors correspond to the 
malignant degeneration In bone of mesoblastic 
cells which themselves, do not form bone 

XYTERIIlrNTAL 

The transplantable neoplasm employed 
which originated in the abdominal wall is 
known as rat tumor 256 and was ldndl> 
furnished b> Dr Roscoe R. Hyde of the School 
of Hygiene of the Johns Hopkins Umverait) 
Microscopical]) it is composed of round and 
spindle ceils of various sues the Utter pro- 
ducing collagen Numerous mitotic figures 
are present The tumor grows at first b) 
expansion and later infiltrates the surrounding 
tissues Regional lymphatic and pulmonary 
metastascs are produced in the later stages of 
growth. Successful transplantation is pov 
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nble to almost all species of rats in over 75 
per cent of the inoculations Tubes of Rose 
noVs beef broth and brain medium remained 
sterile for 3 weeks after inoculation with small 
fragments of the neoplasm The tumor is not 
filterable even through Berkefield V candles. 
Young adult white rats were used in the ex- 
periments. All operations were performed 
under aseptic conditions and ether anesthesia 

EXPERIMENT I 

A. Small fragments of the sarcoma were 
placed beneath the periosteum of the shaft 
of the femur m three rats 

B The knee joint was opened a sharp probe 
forced upward mto the medullary cavity of 
the femur through its distal articular surface, 
and an elongated fragment of tumor pushed 
mto the central portion of the femoral shaft 
in five rats. 

C A minute opening was made in the an 
tenor crest of the tibia about 1 centimeter 
from the knee joint and a small fragment of 
tumor inserted into the medullary cavity in 
ten rats 

Four weeks after implantation, the ex 
t re mi ties operated upon exhibited large tumor 
masses arising from the bone that senoudy 
interfered with the function of the member 
The animals were sacrificed at this time and 
the tumor masses were found to surround the 
bone mto which transplantations had been 
made The tumor adjacent to the shafts con 
tamed newly formed bone but roentgeno- 
grams were unsatisfactory in demonstrating 
its pattern because of the fine structure 
Blocks of tumor including the shaft of the 
bone were fixed w formalin, decalcified, em 
bedded in celloidin, sectioned and stained by 
hiematoxylm and eosm and by phospho- 
tungstic add hematoxylin (Mallory) 
Microscopic examination (Figs. 1 and 2) 
reveals that the tumor has grown through the 
cortex producing areas of absorption Beyond 
the cortex, the accumulation of neoplastic 
cells elevated the periosteum for some dis- 
tance Finally the tumor has grown through 
and beyond the periosteum In that portion 
of the tumor between elevated periosteum 
and cortex there are fine trabeculae of bone 
radiating at nght angles to the surface of the 


shaft Between the elevated periosteum and 
cortex there are numerous fine connective 
tissue strands It is in these strands near the 
shaft that the new bone has been laid down 
although on cursory examination it may seem 
that the bone was produced by metaplasia of 
the tumor cells (Fig 4) Adjacent to the 
cortex these bonv trabecula: appear quite 
mature, but as they arc followed peripherally 
they become less mature m appearance and 
finally become continuous with bands of 
osteoid tissue. The latter m turn are continu 
ous with the fine fibrous strands that extend 
to the periosteum These strands appear to 
be fibers of Sharpcy that have become elon 
gated as the periosteum was elevated and thus 
maintained their connections between this 
membrane and the cortex 

The newly formed bone differs considerably 
m appearance in different zones in the same 
section. In places there are well defined bony 
trabeculae similar to those of normal cancel 
lous bone Elsewhere, the bony trabeculae 
are straight, long, and slender There are 
also small areas in which recently precipitated 
calcareous granules arc present about large 
rounded cells forming a lace like network in 
the intercellular spaces and presenting a pic 
ture not unlike the atypical tumor bone seen 
m malignant osteoblastomata in man (Fig 4) 
Areas of cartilage are also present beneath 
the elevated periosteum in some of the sec 
tions (Fig 5) Osteoid tissue when present 
is always between the most peripheral portion 
of the bony spicules and raised periosteum 

(Fig 3) 

In sections from some spe cim ens, the pen 
03 teum is elevated over a considerable portion 
of the shaft, but there is not the extensive new 
bone formation throughout the subperiosteal 
zone as described above Instead, there are 
scattered groups of radiating bony trabecu 
lie and irregular islands of bone and cartilage 
There is no apparent explanation for the dlf 
ferences in quantity of new bone in the differ 
ent specimens although the extent of pen 
osteal elevation was about the same in all 
cases 

It is stated above that the newly formed 
bone was of penosteal ongm This condu 
sion was based upon low power study of the 
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lection* in which all the bone ™ found to 
be present only in the subpenosteal portions 
of the tumor However fit>m a microscopic 
study alone of the new bone under the higner 
powers especially those area* of atypical 
bone, it u impossible to state defimtdy that 
the tumor rell* do not become incorporated 
into the bone since in many place* they ap- 
parently can be seen in all » tapes of inclusion 
by bone as bone cells \et if actual meta 
plasia of tumor cell* into bone cell* did occur 
a true osteoblastic oeteogenic sarcoma would 
have been formed This however was not 
the case (see Experiment s) 

In addition to elevation and stimulation of 
the periosteum to new bone formation the 
tumor has also stimulated endosteal new bone 
formation. Short trabecular of new bone 
are present radiating into the marrow cavity 
from the inner surface of the cortex The cor 
tex itaelf Included within the tumor shows 
scattered area* of absorption a proce** Uke 
wise stimulated by growth of the neoplas- 
tic cell* through it. 

EXPERIMENT 2 

Fragment* of tumor including newly formed 
bone were obtained from the inoculated femur 
of some of the animal* used in previous experi 
meot and Implanted beneath the skin into 
the liver the deep thigh mu*des and dropped 
into the peritoneal cavity of other rats 

Two week* later the uni m ala were sacrificed. 
Sections of the tumor* revealed that the neo- 
plasm had grown profusely true to the origi 
nnl histological type The fragment* of bone 
were either completely absorbed or remained 
a* small dead spicule* in the center* of the 
tumor masse* Thu* this bone behaved a* 
doe* an ordinary bone homotramplant to sub- 
cutaneous tissue This is additional evidence 
that all the bone formed In Experiment i was 
pen osteal In ongm and that the bone cells 
were not tumor cell*, although histological 
study might have warranted Rich conclusions 
Had the tumor cell* become bone forming 
cell* some of them would have continued 
growth as such in these transplant* and hare 
reproduced bone just a* it i* produced in oisl 
fymgmetastase* from certain osteogenic sar 
comata (malignant osteoblastomata) 


EXPERIMENT 3 

A segment of bone 3 millimeters long wa* re 
moved from the midshaft of the femur in each 
of 10 young adult rats, the content* of the 
medullary cavity removed and a small frag 
ment of tumor pushed into the cavity Tbe*e 
segments were placed In the subcutaneou* 
tissues of the fl a n k in 10 other rat* 

Three weeks later the tumor* had become 
3 to 4 centimeter* in diameter The rat* were 
sacrificed and section* revealed that In 6 
instances the segment of bone in the center 
of the tumor had died the neoplaim g lo wing 
about it as a toft tissue sarcoma In 4 in 
stance* the bone transplant also died but 
there had developed spicule* of bone radiating 
from the surface of the dead segment similar 
to those seen m Experiment 1 The tumor had 
grown beyond and Incorporated this new bone. 
Here again the new bone is formed from the 
periosteum which is elevated from the surface 
of the cortex by growing tumor That in 6 
Initances no new bone formation is seen can 
probabh be accounted for by the fact that 
revascularization of the osteoperiosteal trans- 
plant did not take place soon enough for 
survival of the periosteum 

EXPERIMENT 4 

Periosteum was stripped from the femur 
from each of 5 young rata, wrapped about 
small fragments of tumor and placed In the 
subcutaneous tlsiues of other animals Three 
week* later gross and histological eramin* 
tion of the resulting tumor* revealed do evi 
dence of new bone or osteoid tissue 

observations on primary bone tumors in 
MAN 

In the experiment* described It was 
demonstrated that malignant mesoblastic 
cell* gro wi ng from bone and not possessing 
osteoblastic properties, may elevate the pen 
osteum and cause it to form bone This bone 
I* present in the form of spicules radiating at 
right angle* from the surface of the cortex 
and is laid down in the tumor within fine con 
nective tissue strand* that extend from ele- 
vated periosteum through the mas* of neo- 
pl**tlc cell* to the surface of the cortex All 
stage* of osteogen e*i* are present depending 




Fig i Experiment i PbotcmucroRupb o( **sHt»\ 
aectkm through upper portion of rxt tibia. A fragment of 
tumor had been implanted into the medullary cavity 4 
week* prerioualy The neoplaam ha* grown outwa rd in 
all dlrectbrai, through the cortex denting the perfoateum. 

I Radiating tubecul* of perio*teal new bone within the 
extraoortical portion* of toe tumor B Eodaateai new 
bone formation C Elevated periotteum, D Neoplaam 
that baa extended beyond derated perinateum and con- 
tain* no new bone. E, Abaorption of cortex bj the neo- 
plaam Xu 

upon the area inspected A short distance 
beneath the periosteum osteoid tissue and 
islands of cartilage may be present Nearer 
the cortex the bone is more mature Adjacent 
to the cortex the bone resembles normal can 
cellous bone 

The pattern of new bone formation in these 
expen mental neoplasms is quite similar to 
that seen in certain types of bone sarcoma 
in man especially those forms of Ewing 
tumor in which there are fine strands radiat 
ing from the surface of the cortex. Soft tissue 
metastascs from Ewing tumors do not produce 
bone thus showing that all the bone m the 
primary neoplasm is of non tumor origin 


Fig > rhotomicrogruph of crou »*ction of rat ubta. into 
the medullary cavity of which a f ragmen t of tramp tan table 
sarcoma bad been Implanted 4 week* prcvknialy 1 
Elevated perioatenm. /?. New bone of penoiteal origin in 
tumor C Tumor that nxa grown beyond elevated pen 
out cum and contain* do new bone D Cortex absorbed by 
growth (A tumor through It y 11 

Study of a large Ewing tumor of the upper 
half of the humerus removed from a 13 year 
old girl (Fig 7), shows precisely the same 
general morphology presented by the tumors 
produced in Experiment 1 The neoplasm 
was apparent!} of central origin, grew out 
ward through the cortex elevated the perios- 
teum for some distance from the 3haft, stun 
ulated osteogenesis and finall} grew through 
and beyond the periosteum A study of the 
gross specimen (Fig 7) shows the elevated 
periosteum with the new bone beneath it m 
the form of radiating trabecula; Roentgeno- 
grams (Fig 8) show the uniform height of 
the trabecular, indicating also the limits of 
the elevated periosteum within the tumor 
Microscopic examination shows compact 
masses of round tumor cells situated between 









Fl* j PhotrxnoT’ytnph of 4 rejwc as the rrtracurtiral 
jxirlKjri of the oropkxm *hr» n m I' nr jit i lho« inf I 
clotted penoateum B orw ben* C oaleovl t w m 
rrjrtoe between elevated penmtenm nd acw boor X 75 

the btrtught trabecula, of non tumor bone 
that extend to the elevated periosteum There 
arc do areas in which the tumor cell* vary In 
type to become spindle shaped and to appear 
to undergo osseous metaplasia Some authors 
(kolodny) however have Incorrect]) we 
believe stated that new bone in Ewings 
tumors is both tumor bone and non tumor 
bone All Ewing tumors do not exhibit the 
radiating spicules of bone that give the so 
called sun burst effect in roentgenograms 
Some of them although of ccntralongin are 
predominating!) osteolytic and when the per 
lostcum is elevated b\ them the) do not 
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F* 4 rbotamiavfTmpb of another rrjckw of ertn 
orUcal portxm of tumor »bown o 1 t*ure i ihowinr cal- 
cuTom drpoeiU about ctO» Thu u u t»rb IU|r cf b« 
boor fonsiUioQ m lie tumor and from tb« kcUoiopcil 
ewmmtjoa alone it a not paaaible to afate ahetber tU* 
a new bon* of prnaateal onpn or whether it rrpmmt* 
typical booc of tumor cell otifin X IJJ 

stimulate its osteogenic properties to any 
appreciable extent Roentgcnologlcally such 
neoplasms are indistinguishable from fibro- 
sarcomas of bone The so called onion” 
layers seen In roentgenograms of Ewings 
and other neoplasms of bone b due wc be 
Uevc to alternating periods of rapid and 
slow growth When the neoplasm grows 
rapidly no new bone ma) result or there may 
be a few radiating strands When there 1* a 
period of relative!) slow growth, the perios- 
teum has an op port unit) to form a layer of 
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Fig 7 Photograph of ipht humcru* ihowing Urge E» mg 
tumor In upper portion I and A perioateura elevated 
by expansile growth of tumor B and B newly formed 
bone present as fine tpicuies radiating from the cortex 
of the shaft (Roentgenogram In the following ill nitration) 
and confined to the subpenoateal tone C and C portions 
of the neoplasm that have grown through and beyond ele 
vated periosteum and therefore contain no new bone. 

bone analogous to an involucmm in osteo 
myelitis 

In those osteogenic sarcomata in which the 
tumor cells themselves have osteoblastic 
properties as shown by their ossifying metas- 
tases to soft tissues the greater part of the 
newly formed bone in the primary growth is 
of tumor cell origin \ et periosteal elevation 
may also be an important factor in new bone 
formation in the primary tumor as in the 
following case A densely ossifying osteogenic 
sarcoma in the upper end of the tibia produced 
ossifying metastases in the inguinal lymph 
nodes and lungs There is extensive new tu 
mor bone formation throughout the intramed 



Fig 8 RocntgtDogrnra of »p«dnxm of Ewing tumor 
primary in the humerus (specimen »bown In Tig j) 
th owing radiating trabecula: of perk* tea] new bone The 
rather uniform height of the radiating trabecule indicate* 
the level of the elevated periosteum. The peripheral 
portion of the tumor does not contain new boric because 
it hat grown through and beyond tbe periosteum PL, 
Pen oa teal lipping new bone formed by devitkm and 
stimulation or perk* t cum by adjacent expanding tumor 
nmag 

ullary and extra cortical portions of the tumor 
as shown m Figure 9 which is a roentgenogram 
of a sagittal slice of it Figure 10 is a mi 
croscopic section of the slice It shows the 
periosteum elevated posteriorly over the tu 
mor by the expansile growth of the extra cor 
tical portion Much new bone formation of 
penosteal origin is also present in the tumor 
Study of the deepest regions of the extra 
cortical portion of the neoplasm shows bony 
trabeculrc, extending from the cortical sur 
face that are obviously of penosteal ongin, 
having been laid down as this membrane 
was being elevated by the expansile growth of 
the tumor mass In these deeper regions the 
penosteal bone is being absorbed by tumor 
in the same manner as is the normal bone of 
the shaft Induded within the tumor 
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On microscopic examination of limited areas 
of neoplasms such ns just described mature 
bone of tumor ceil origin msj sometimes not 
be distinguished from non-tumorous mature 
bone (Phemister 7) Conversely as shown 
by the experimental tumors, there may be 
areas of new bone of penosteal origin that 
are very atypical (Fig 4) and that resemble 
atypical boive of tumor cell origin But where 
Large sections are made through the entire 
neoplasm, the general topography of the new 
ly formed bone m relation to periosteum and 
tumor cells Is of considerable assistance in 
mating a more accurate interpretation of the 
histogenesis of this bone 

Peripheral or penosteal osteogenic sarco- 
mata arise from malignant degeneration of 
osteogenic cells (osteoblasts) in the perios- 
teum or penpheral portion of the cortex Fig 
yre 13 is a roentgenogram of a sagittal section 



through the lower third of a femur bearing 
such a tumor Tbe neoplasm apparently 
arising In the posterior surface of the bone did 
not extend inwardly the marrow cavity is 
free from tumor Instead it had Bteialil 
wrapped itself about the lower portion of tbe 
shaft and infiltrated adjacent muscles and 
fascia Microscopic examination shorn it to 
be composed principally of mature bout and 
large islands of hyaline cartilage some of 
which are undergoing ossification This sped 
men illustrates how a peripheral osteogenic 
sarcoma involving periosteum at Its point of 
origin may grow about other portions of the 
shaft on tot of the periosteum Thus the new 
bone within ft, although in this case of ma 
tore appearance Is entirely of tumor cell or 
igin unce the periosteum was not elevated 
Figure 14 is a section from region S of Figure 
13 showing the cortex with it* periosteum 
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Fk n Photomicrograph of peripheral are* of extra FI* i* Photomicrograph of wretion through upper 
cortical portion. of orteogenic tarcoma In upper end of margin of a central oateogenlc aarcoma in lower portion 
tibia, taken In region Indicated In Figure to. P. Perioftnnn of lemur PL (Perioiteal lipping) tnanpilar are* of 

that hai been elrrated by erpwnlle growtii of turooT new bone of penostenl origin due to novation of P pen 

PB Perioiteal new bone formation overlying peripheral oiteum by S e xp a n d in g extracorUcml portion of oatco* 

namn of tumor TB Atypical bone of tumor cell origin genic Mrcota*. BD Zone of In '.•anon of penoitca] upping 

»it nated within maiaei of neoplaitlc cells PB Trabecule By tumor cell*, with destruction of the peryosteal bone 

of periosteal bone that w e re formed as periosteum was TB Bone In tumor Some of this bone is of periosteal 

being derated by expansile growth of tumor The spaces origin and some of It Is true tumor bone formed by the 

between these trabecula) are now Invaded by neoplastic osteogenic activity of the tumor cells themselves C 

cells and this bone of non tumorous origin Is thus situated Cortex of femur Jf Medullary cavity J IT Intra 

within the neoplasm Itself and alternates with areas of medullary portion of tumor containing bone of tumor cell 

atypical bone of tumor ceO origin (TB and TB 0 X6 origin and endosteal origin. X*H 


in place and ossified tumor on lop of the per 
losteum 

Chondrosarcomata of bone are the result of 
malignant degeneration of chondroblasts Areas 
of new bone of tumor cell origin and calcified 
tumor cartilage are irregularly distributed 
within them These represent maturation of 
certain portions of the tumor (6) When 
arising centrally these neoplasms may finally 
perforate the cortex and form large extra cor 
tical masses Figure 1 5 is a roentgenogram of a 
slice of the upper portion of a tibia bearing a 
large chondrosarcoma. Irregular scattered 
masses of ossification and calcification are 
seen In the inferior portion of the extra 
cortical mass fine strands of bone radiating 
from the cortex are present Gross and micro- 
scopic study showed that the periosteum was 
reflected over the tumor mass, having been 
elevated from the surface of the cortex These 
fine radiating strands are composed of non 
tumor bone having been laid down within 
and about the tumor by the periosteum as it 
was elevated and stimulated by the expansile 
growth of the tumor 

Fibrosarcomata of bone arc osteolytic 
When arising cen trail) the) first destro) the 


cortex and then b) expansile growth elevate 
and later disintegrate the periosteum Over 
such tumors the undestroyed elevated pen 
osteum exhibits little or no osteogenic activ 
it) If a few new bony trabecula; arc laid 
down the>’ are immediately attacked by erod 
ing tumor cells and osteodasts and are de 
stroyed Figure 16 is a microscopic section 
from the penphery of a fibrosarcoma arising 
m the upper portion of the tibia showing the 
beginning destruction of small bony trabec 
ulrc that were formed by the overlying ele 
vated penosteum 

An interesting phase of the question is the 
factor or factors that govern the osteogenic 
activities of the penosteum when it is elevated 
b) these neoplasms of vanous cell types As 
was pointed out some of the neoplasms com 
posed of malignant osteoblasts and some 
Ewing's sarcomata stimulate a high degree of 
periosteal new bone formation within them 
Chondrosarcomata cause only a very limited 
amount of such new bone formation Fibro- 
sarcomata certain osteogenic sarcomata and 
some Ewing’s sarcomata although elevating 
the penosteum extensively may stimulate 
very little or no new periosteal bone formation 
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Not enough information is at hand to explain 
thlb relationship between these tumor cells 
and the osteoblastic activity of the penosteum 
and endosteum Such new bone formation 
might be excited b\ mechanical disturbance 
as Itotti elevation and stretching ot penosteum 
bj the expanding tumor It might also be 
excited biochemically bj substances of tumor 
cell ongm That the penosteum tends natu 
rallx to form new bone when mmplx elevated 
Is s^own b\ the fact that at margins of the 
extra cortical portion of these tumors periosteal 
lipping ik alwax* present to some extent 
In conclusion mention maj be made of the 
recent work of Berg in which a filterable 
tumor producing agent was injected into the 
medullar} cavities of the tibuc in chickens 
In the resulting neoplasms there were tine 
doselx applied trabcculx of bone radiating 
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from the surface of the cortex \ stud\ of the 
illustrations accompanying this report shows 
that the bone is entire!} of periosteal origin 
due to the elevation of this membrane b> the 
expanding tumor as in the experiments de 
senbed aoove and not due to osteoblastic 
properties of the tumor cells as inferred be 
this author 

SUllMAKX XND COVCTt B10V3 

1 \ transplantable rat sarcoma originating 
in thi abdominal wall the cells of which do 
not exhibit osteogenic properties was inocu 
latcd into the medullar} cavil} (and beneath 
the periosteum) of long bones The neoplasm 
grew through and considerably beyond the 
cortex elevated the periosteum and caused 
it to lax down new bone In the form of radial 
ing trabecula? within the tumor 

3 Vdditional experimental evidence rs also 
presented to show that all of the new bone in 
these tumors was periosteal in origin and not 
due to osteoblastic properties acquired b\ 
the tumor cells as a result of impWitation 
within bone 

3 In osteogenic sarcoma ta (malignant oateo- 
blastomata) in man elevation of the periosteum 
by the growing neoplasm max be an impor 
taut contributing factor to new bone forma 
tion even though the tumor cells themrelvo 
aJ«o exhibit osteogenic properties 



Fig 15 Roentgenogram nf dice of chondrosarcoma 
arising In the upper portion of the UbLi TB, Scattered 
areas of tumor Done and calcification are pretent in the 
extra cortical man PB Fme radiating ttranda of perioa- 
teal bone 

4 In Ewing 3 sarcomata metastases to soft 
tissues do not ossify yet within the primary 
growth there may be strands of bone radi 
a ting from the cortex All of this new bone 
is of periosteal origin being laid down as 
the tumor elevates this membrane by ex 
pansile growth The mode of new bone 
formation in this type of neoplasm is quite 
analogous to that m the experimental tu 
mors described The onion layers of new 
bone in Ewing tumors are also of penosteal 
origin 

a In the extracortical portions of chondro- 
sarcomata fine spicules of bone radiating 
from the cortex may be present These arc 
of penosteal ongin in contrast to the irregular 
areas of calcification and ossification that are 
scattered within the neoplasm and that are 
of tumor cell ongin 

6 When penosteum is elevated o\er the 
osteolytic fibrosarcomata of bone its osteo- 


Flg 16 Photomicrograph of peripheral margin of fibro- 
mrrnma arblng in upper portion of tibia. T Tumor 
PB. Trabecule of penoateaai bone formed by elevated 
perio*teum, P The»c trabecule are being destroyed by 
erosive action of tumor cefli and by o*tcodaata (Ofd ) 
l Invarioo of tumor cell* through the periosteum X70 

gemc properties arc little if at all stimu 
lated 

7 There is no apparent explanation for the 
vanation in osteogenic activity on the part 
of the elevated penosteum which is seen in 
the several types of primary bone tumors 
which have been desenbed unless this activiU 
rests in the biochemical properties of the 
tumor cell 
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LYCOPODIUM GRANULOMA' 


B \ the term lycopodium gmnuloma is 
meant a granulomatous lesion de- 
veloping m certain tissue* alter opera 
Uon u the result of the introduction of ly 
copodlum spores into the held of operation 
Of recent years w many hospital operating 
rooms it has been the custom to use a dusting 
powder for gloves composed of a mixture of 
lycopodium spores and talcum powder this 
is apparently an excellent preparation for the 
purpose. It is easily sterilised keep* the 
gloves dry and serves as a lubricant to that 
they may easily be pulled over the hand 
Lycopodium powder consists merely of the 

3 ores of a species of dub moss, Lycopodium 
avatum which belongs to the fern family 
While the plant is native to Europe Asia, and 
America the spores for commercial purposes 
are collected chiefh in central Europe The 
powder which haa been called also vegetable 
Sulphur Is pale yellow smooth tine very 
mobile floating on water and not wetted by 
It, and burning with a quick flash when thrown 
Into a flame Talc Is magnesium silicate which 
is rather an Inert material In powder form 
this has rather a soapy fed and Is an excellent 
dusting powder and lubricant The ease with 
which lycopodium spores gain entrance to tho 
tissues (luring the course of an operation re 
quires no explanation In the cases here re 
ported granulomatous lesions were found 
around lycopodium spores which had evi 
dently been implanted in the tissues during 
previous surgical procedures 
The lesion Is essentially a foreign body re- 
action to these spores the spores themselves 
having been killed during the process of iter 
iVt ration It is composed oi granulation tissue 
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arranged In the form of nodules about the 
fordgn body The older nodules bear a strik 
mg resemblance to tuberculosis shewing en 
doth dial cells, multmudeated giant cells, 
varying degrees of fibrosis and lymphocytic 
infiltration with sometimes areas of necrosis 
or caseation The spores may be found in the 
granulation tissue, the areas of necrosis or 
in giant cells They arc hollow spheroidal 
bodies measuring about 30 microns in diem 
cter with scalloped or serrated margins and 
protruding from the surface are numerous 
spinous processes When intact the outer 
surface presents a dimpled appearance not 
unlike that of a golf ball On cross section 
they appear as a ring and contain a conrsdv 
granular material In hematoxylin and eosio 
sections they stain poorly however with the 
Zlehl Neelsen preparation they stain a bril 
liant red 

REPORT OF CASES 

Cask i A R male, aged 3 years, had mflered 
from chrome bronchitis and maxillary simmtrs for 
•evtral year* He attended the out patient depart 
ment o( the Hosfatal for Sick Children In 1933 In 
August of that year ha antrum was irrigated rt 
peatediy and on one ocraxton a as Injected with 
iodised poppy-seed oiL lie returned about one year 
kter with ha symptoms pemstinf In October. 
I9A3 * radical antrum operation was performed 
and fragments of antral mucosa were sent to the 
laboratory for examination The microscopic ap- 
pearance of the lesion a shown In the accompanying 
pbotomicroffaphi The feneral picture, as seen in 
Figure 1 Is that of a conglomerate ‘tubercle with 
fibrosa and peripheral lymphocytic infiltration In 
the centers of the tnberdea can be seen endo- 
thelial cells, mill tiouck* ted jpant cells, and, in ooe 
instance, a small oral, pale staining sranular spore 
Figure s shows another tuberefir aith central 
itioa and one of the spore* stained setd fait 
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The tiuue in this ca*e vu examined some 14 month* 
following previous surgical treatment at which time 
it would appear that the spore* were introduced 

Case * B B male, aged 9 year*, was admitted 
to hospital December 8 1931 and died April, *6 
1932 of drrho*!* of the liver of about 8 month* 
duration 3 month* following an exploratory lap- 
arotomy at which operation the liver wa» palpated. 
The lycopodium lesions, which were confined to the 
surface of the liver were not noticed at the time the 
section* were first studied, and it wu only during a 
review of our cases of cirrhosis of the liver some 
month* later that the true nature of these super 
tidal lesions was recognised The microscopic pic 
tare bears a striking resemblance to that seen in 
Case 1 (Figures 3 4, $ ) 

Case 3 This patient developed symptoms of 
Intestinal obstruction 2K years following appendec 
tomy A second laparotomy was performed b> Dr 
D E Robertson, to whom I am indebted for the 
dlnical notes and the biopsy material and with 
whose kind permission this case is being reported. 
Old adhesions were found at the site of the previous 
operation These were severed and the symptoms 
relieved Daring the operation several small, whitish 
nodules were seen studding the peritoneum in the 
ileoaecml region. One of these was removed for 
section. Its microscopic it ru ctare Is shown In Figure 
6 While the general appearance u similar to that 
In the j previous cases, the fibrous tlisue is more 
dense, and caseation is more extensive. This ma> 
be accounted for by the longer Interval of time (3# 
years) which had elapsed between the two opera 
tions. 

Case 4 W K. male was first admitted to hos- 
pital November 23 1931 at the age of 10 years, 
for appendectomy At that time the appendix which 
contained a number of pin worms, showed no evi 
dence of acute or chronic Inflammation and the boy 
made an uneventful recovery his temperature fall 
ing to normal 48 hours after operation He was re 
admitted February si 1934 xrith typical signs and 
symptoms of intestinal obstruction of about 34 
hour* duration The abdomen was opened and the 


obstruction was found to have occurred as the re 
suit of adhesions around the site of the previous 
operation. About 12 inches of small bowel was 
gangrenous. This was resected. Scattered over the 
peritoneum in the neighborhood of the adhesions 
were numerous small whitish noduiea. One of these 
was removed and its microscopic structure is shown 
in Figures 7 and 8 Following the second operation 
the patient made an uneventful recovery 

Case s A bov D L aged 7 yearn, died of a 
malignant endothelioma of the pleura because of 
pressure on the aplnal cord resulting from Invasion 
of the spinal canal b> the tumor a lamlnectorm 
was performed. Five weeks later the bov dfed and 
examination of the tissues In the region ot the opera 
tion revealed a granulomatous reaction with nu 
merous foreign bod> giant cells, some tubercle ' 
formation and here and there the presence of lyco- 
podium spores. In addition however to the spores 
there were also present small spicules of bone and 
what appeared to be the remains of suture material 

Case 6 A S male, aged it years, died in the 
Hoapital for Sick Children August 15 1933 of an 
abscess In the left frontal lobe. Two months before 
his death this abscess had been drained and a rub- 
ber drainage tube had been inserted. At autopsj 
the brain tissue immediately surrounding the tube 
bore little resemblance to cerebral cortex There 
was proliferation of glia cells with some polymorphic 
infiltration. In addition there were quite numerous 
foreign bodj giant cells in which an occasional Iv 
copodium spore could be found. 

DIAGNOSIS 

While as stated above these lesions bear 
a striking resemblance to tuberculosis, the 
essential feature m the diagnosis is the find 
ing of the foreign body nucleus To this end 
one must be familiar with the appearance of 
the spores This, while quite characteristic 
as shown may readily go unrecognised on 
superficial examination as the spores stain 
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vwr) pooH> in routine hxmatowlin and eo&in 
sections In doubtful case* tbe aad fast stain 
should establish the diagnosis Because of the 
sinking resemblance to tuberculosis, one must 
not be Ted astray b> the presence of caseation 
u this may be fairly extensive (Fig 6) On 
the other hand it should be pointed out that 
the mere I in ding of a fra lycopodium spores 
in a given section does not neccasaril) mean 
that thr> are 1 he cause of the lesion Because 
of their peculiar reticulated surface the) read 
fly adhere to any tissue so it is quite con 
cnvable that biopsy matenal might become 
contaminated b\ spores from the surgeon s 
gloves at the time of its removal In this 
esse the} might be found around the pcrfph 
ery of the tissue In order to Incriminate the 
spores as the causative factor in a given le- 
sion the) must be found in thin the giant cells, 
or at least within the nodules of the lenon 
The question as to whether or not the tissue 
under investigation has been tbe site of a 
previoni operation should also be borne in 
mind Another Important factor Is the locality 
of the lesion for example tuberculosis of the 
antrum would be extremel) rare without evi 
donee of dlnical tuberculosis in other parts of 
the body 


UTKRATUKL 

The literature on the subject of foreign 
bodies In general Is rather extensive The re- 
action In the surrounding tissues apparently 
varies with tbe nature of the tissue and with 
the tire shape and chemical composition of 
the bodies themselves Under the title of 
Nodular Lesions of Peritoneum Haythom 
recent!) reported a series of nearly ;o cases 
chiefly foreign bod) granulomata due to am 
mal parasites extrnvasated blood gelatinous 
substances oils and free fats, extruded stom 
ach and Intestinal contents and ext ran eons 
foreign bodies. Under the latter group he 
includes sutures, threads bits of sponge and 
so on but while his article Is very compre 
hensive only four lines are devoted to thu 
group in which no reference is made to lyco- 
podium The same appears to be true of all 
the other articles dealing with foreign body 
lesions with the exception of a recent article 
bv Antopol He reports 6 cases and refers 
to 2 other* hli photomicrographs show lesions 
almost Identical with those reproduced here 
He also mention* that similar lesions m*\ 
be produced by talc crystals. Thus far rre 
have not encountered any such in human 
matenal 
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Fig 6 Photomicrograph In Zkhl \cel*cn, hxma 

toryufl and eo*In X50 


DfPFERENTI \L DIAGNOSIS 

It is my purpose to draw attention to a type 
of lesion the significance of which m the past 
has no doubt frequentl} been unrecognized 

Lycopodium powder has been used in the 
past to produce foreign body granulomata in 
experimental animals This being the case 
one need not be surprised If such lesions de 
velop in the human body after their ac 
oriental introduction into the field of operation 

As the title might suggest that one is deal 
ing with some sort of fungus disease, it should 
probabl} be emphasized here that the reac 
hon is essential ! y a foreign body one the 
spores having been killed bj sterilization pre 
vious to introduction into the tissues. That 
it is only a foreign body reaction however 
is another matter The fact that the spores 
are aad fast, as are also tubercle bacilli and 
that the lesions produced by the spores are 
almost identical with tubercles even to the 
production of caseation leads me to believe 
that the chemical composition of the spores 
may be an important factor in determining 
the type of reaction According to the United 
States Dispensary lycopodium spores con 
tain “48 5 per cent of a neutral non-drying 
oil, verv similar to almond oil This oil con 
tains 2 per cent of a fatty aad called lycopodic 
aad (Cn H» 0 <) 80 per cent of oleic aad, a 
minute quantity of a vegetable cholestcnn 
similar to that obtained by Hesse from Cala 
bar beans 8 2 per cent o! glycenn and 3 per 
cent of arachfdic, palmitic and stcanc adds ” 
It is no doubt this oilv structure of the spores 
that causes them to burn with such a rapid 
and bright flash when thrown into a flame 
That such a chemical composition should in 
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flucncc the type of reaction is more than 
probable This view would seem to be sup- 
ported b> recent experimental work of Gard 
ner and Cummings, working with silica and 
aluminum oxide By intravenous injection 
into rabbits of fine particles of both these 
substances these investigators were able to 
produce a “typical hyaline nodular silicotic 
fibrosis of the liver b} means of silica while 
the same sized partides of aluminum oxide 
were merely phagocytoscd and produced no 
fibrosis. They conclude their article in the 
following words “These observations support 
the viewpoint that the injury produced by 
silica is speafic and chemical rather than 
physical In character ” The same I believe 
is true of lycopodium spores. 

While lycopodium spores are obviously ca 
pable of produang lesions in the tissues such 
lesions are not to be regarded as necessanl} 
injurious to the patient Of the 6 cases here 
reported in 3 (i e Cases 3,5, and 6) the course 
of the disease was probably in no way modified 
by the presence of ljcopodiura granulomata 
The same, however can hardly be said of the 
3 other cases. In Case 1 it is quite possible 
that the presence of the zpores in the antral 
mucosa may have produced an aggravation 
of symptoms When one recalls that the an 



44 


SURGERY GYNECOLOGY AND OBSTETRICS 


trum of a s year old child is, At best quite 
small anything that tends to produce a thick 
cnlng of the mucosa might conceivably Inter 
fere with adequate drainage from the antrum. 
It is also conceivable that if spores were pres- 
ent in the wall of a discharging sinus, they 
might tend to cause persistence of symptoms 
Cases 3 and 4 were similar In that both de 
veloped intestinal obstruction some a years 
after a previous appendectomy That the ad 
faesfons which gave ase to the obstruction 
were caused In whole or m part by the lyco- 
podium 1 pom is difficult to determine In 
Case 4 particularly the gross and microscopic 
appearance of the appendix and the post 
operative course on the first admission would 
lead one to believe that had no spores been 
introduced there would have been no cause 
for adhesions to develop Following the dis- 
covery of this case the use of lvcopodium 
spores in dusting powder in this hospital was 
discontinued In the last 3 cases reported 
the lesions found cannot be considered as due 
solely to the lycopodium spores In t asc 5 
while spores were found In the granuloma at 
the site of operation other foreign bodies in 
the shape of chips of bone and suture material 
were also present In Case 6 no spores could 
be seen In the field showing the greatest for 
etgn body reaction their presence however 
within the tissues served to Qluitrate the ease 
with which they may be introduced into the 
bdd of operation 

Thus, while the presence of the spores in 
some Instances may give rise to little or no 


inconvenience to the patient they may lead 
to serious errors in diagnosis which may r result 
in radical or unnecessary surgery Antopol 
reports the case of a man who was admitted 
to hospital because of a persistent sinus and 
mass in the epididymis. He gave a history 
of operation for traumatic hydrocele 2 months 
previously A clinical diagnosis of tuberculous 
hydrocele was made and an orchldectomy was 
performed Microscopic examination proved 
the lesion to be a fyoopodium granuloma 

suinUR\ 

Six cases of ly copodium granuloma art here 
reported in which the spores were obviously 
introduced into the tissues during some pre- 
vious operative procedures In 4 of these 
cases the resulting lesions bore a striking re 
semblance to tuberculosis with which they 
might easily be confused 

Two of the patients developed intestinal 
obstruction from adhesions at the rite of a 

f irevious operation and there Is reason to be- 
levc that these were caused by the lycopo- 
dium spores In the opinion of the author the 
use of ly copodlum spores as a dusting powder 
in operating rooms should be discontinued 
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FACTORS CAUSING DELAY IN OPERATIVE THERAPY 
OF CARCINOMA 1 

FREDERICK. M SMITH MJ> n New \o*k 

F«Uct* a 5*rjar Bocpfttl, Se* 1 orl 


T HIS study was based upon interviews 
with p5 patients. This is perhaps a 
small number from which to draw con 
elusions yet each case has been Investigated 
personally by the author AH of the patients 
with 3 exceptions were admitted to the sur 
gical vrarda of the Presbyterian Hospital in 
Yew York Gt> Of the 3 exceptions 1 was a 
private patient and the 2 remaining were seen 
in the Out Patient Department of the Vander 
bflt Clinic. In all of the 95 cases a complete 
history and physical examination had been 
recorded upon the patient’s chart They were 
collected during a period of slightly more than 
\ l A years from October, 1929 to June 1931 
Practically every group of cancer patients 
studied shows a marked penod of delay be 
tween the onset of symptoms and the time 
that the) obtain proper treatment It is the 
purpose of this study to determine what are 
the chief factors causing this delay It is gen 
erally considered that cancer in its beginnings 
is a localized growth Whether this be abso- 
lutely true or not makes no great difference 
It is true that in many and possibly even m 
the majority of cases the growth remains 
localized for a brief penod of time This is one 
of the peculiarities of cancerous tissue that 
gives us some ra> of hope, namely that we 
may possibly be able to eradicate the entire 
malignant tumor before any metastases have 
taken place Without this hope there would 
be very httle to look forward to in the treat 
ment of cancer except the use of surgery or 
radiotherapy solely for palliative measures 
Simmons and Daland in Boston analyzed 
the cases of malignancy of all kinds entering 
the Massachusetts General Hospital from 
1917-1918 and 1921-1933 and found that 
there was an average of 12 5 months and 11 6 
months respectively between the onset of 
symptoms and the appearance of the patient 
at the hospital. In the breast cases alone 
there was an average delay of 11.4 months 
and 124 months respectively which is 


slightly greater than that found in the group 
of breast cases considered in this paper J M 
Wainwnght speaking on the reduction of can 
cer mortality states that the Pennsylvania 
Cancer Commission showed that ‘ in su 
perfiaal cancers while the patient himself was 
aware of his condition for 1 year and 3 months 
the physician also had that knowledge for an 
average of 1 year In deep-seated cancers the 
patient knew of the condition for 18 months 
and the physician knew of it for 13 months 
Such delays are not limited to the State of 
Pennsylvania but have been and still arc 
prevalent In ever) state in the country 

To return to the causes of delay, we may 
ask What is to be considered as proper 
treatment? The answer is that proper sur 
gical treatment in cases of malignant disease 
where surgery is applicable 19 rddical treat 
ment In other words cancer is a deadly dis- 
ease if untreated, if maltreated, or if given the 
correct type but inadequate amount of treat 
ment I mean bj this that there are many pa 
tienta that might have been saved had they 
been seen early and given radical treatment 
at the start 

The causes of dela> in any group of cancer 
patients receiving what maj be considered 
proper and adequate treatment are many but 
these may be classed under four main head 
ings ignorance or carelessness fear, expense 
and lack of symptoms and disability Igno- 
rance may be blamed upon the patient himself 
upon his famil) relatives or fnends, and upon 
his local physiaan or the physicians seen in 
hospitals or dimes Fear may be that of the 
patient toward the disease or toward the pos- 
sibility of an operation Fear of a member of 
the patient’s family for the patient may in 
rare instances cause considerable delay The 
expense of examination or of treatment (in 
duding operation) may keep a patient from 
consulting a doctor or from entering a hos- 
pital The Uuk of symptoms and of disability 
is seen in a great many cases as a cause for 
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dela> Much of this delay is the result of lack 
of serums symptoms or lack of pain How 
many times have we heard a patient when 
questioned concerning his duration of symp- 
toms, remark. It never bothered me so I 
didn t think it venous and paid no attention 
to it More wDl be said about thev causes 
of delaj farther on 

The Q5 cases were as follows Carcinoma of 
the female breast 41 cases carcinoma of the 
rectum 19 cases carcinoma of the sigmcnd 
colon or splenic flexure to cases carcinoma of 
the stomach 8 cases carcinoma of the aecum 
6 cases squamous cell epithelioma of the oral 
cavit\ 5 cases and a miscellaneous group of 
6 case* This miscellaneous group consisted of 
one squamous cell epithehoma of the lateral 
neck region one squamous cell epithehoma of 
the a unde one carcinoma of the ersophagus. 
one sarcoma of the gastrocnemius muscle one 
melanoma of the eye and one angio-endo- 
thcUoma of the thigh Each one of these cases 
was considered malignant upon pathological 
examination except the tint case which was 
obvioush dinicalk a fir advanced carcinoma 
of the breast 

The time lost since the onset of svmptoma 
\aned from 4 da vs in 1 case to 7 yean In an 
other Where the time between the onset of 
svmptom* and admission to this hospital was 
2 weeks or less it is fair to assume that such a 
short time cannot be considered as an\ real 
dda\ There were onh 4 such cases in this 
group There were 2 other cases with a dura 
tion of symptoms of onl\ 3 weeks and 2 more 
with a duration of onh 4 weeks The average 
duration of symptoms for the whole group was 
1 1 6 months This latter figure is Identical 
with that found bv Simmons and D aland 
for the year 1921-1923 If our figures are 
at all comparable it shows that there has 
been no appreciable improvement in lessen 
ing the pre-operatn e duration of symptoms in 
cancer patients 

AXALY31S OF 0R0PP3 

A. Bread carcinoma Of the 41 cases of car 
dnoma of the breast (all females) 25 had pre 
vwusl} consulted physicians before coming to 
this dime. Fourteen cases had consulted but 
one physidon 6 had consulted two physicians 


3 had consulted three ph) si cians and 1 had 
consulted twelve physicians. Twenty three of 
this group of 25 patients had a definite pal 
pable mass that had been noticed subjectively 
13 had some pain 2 had consulted nurses in 
respect to the lump and 2 had sought treat 
ment from a druggist without relief Six had 
received definite bad advice or onk local 
treatment from physicians outside Eight pa 
tieuti were definitely delayed bv carelessness 
or ignorance of the phyddans examining them 
before they came here There were 3 such 
cases in our own hospital One was a patient 
exa min ed and treated in the out patient 
dime for dyspnera and m whom the lump was 
noted in the breast on physical examination 
\o diagnosis was recorded in the chart and 
the patient was never referred to the surgical 
department She then disappeared for 15 
months to return with a hopdesslv inoperable 
caranoma with local and distant metastases 

The second case was examined In the out 
patient clinic and the lump in her breast was 
considered benign ^e was not seen by an 
attending sturgeon on the day of her examins 
lion due to some error and there resulted an 
extra dda\ of 4 4 months before she was 
finally admitted for operation The third case 
mav or may not have been treated earlier as 
•he had noted a lump In her breast for onh ^ 
months It is interesting to note that 9 month* 
previous!} she had had her heart and lung* 
examined in the emergency ward prior to tak 
Ing a general anesthetic for treatment of an 
in jun One month later she was admitted to 
the hospital for an operation on her eve On 
neither of these occasions was an) note made 
by the examining phvsaan in respect to her 
breasts 

Nineteen of the 41 patients rna) be par 
tiall) or wholly to blame for their own deU\ 
either from ignorance or procrastination 
There were 16 patients with breast cancer who 
had not consulted a physician before coming 
here Each of these had a masa that she had 
noted herself Twelve had had aome pain 
referable to the breast or arm In 15 the pa 
tient s own ignorance was largely the cause 
for her delaying consultation and treatment 

Nine patients of the entire 41 give fear of 
the expense as a reason for their deli vs 5 of 
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them gave this as their chief reason Fifteen 
stated that fear of an operation was one of 
their reasons for delaying, 6 gave this as 
their chief reason One patient, who had had 
a local removal elsewhere ga\c the fear of a 
second operation as her chief reason for delay 
ing further treatment after she had had a local 
recurrence of the tumor None of these breast 
cases had any real disability attributable to 
the breast condition In all but 2 the symp- 
toms noted by the patients were considered 
mild, and hence they put off seeking medical 
advice for many months Only 2 patients 
stayed away for fear that they might have a 
cancer 

In these cases of breast cancer there was an 
average delay of 10 months between the on 
set of symptoms and the time the patient was 
admitted for operation (see Table I) There 
was an average delay of 3 2 months between 
the onset of symptoms and the time the pa 
tlent first consulted her own doctor The time 
lost between the first consultation with her 
doctor and the time she was admitted to this 
hospital for operation was 8 6 months on the 
average The average delay from onset of 
symptoms when no outside doctor was con 
suited was somewhat less namely, 7 3 months 
This average delay is altogether too long if we 
hope to do any real good for the patients 
afflicted with breast carcinoma It may be 
argued that some patients who consult a sur 
geon regarding a breast lump and have a 
radical operation for the same done within 1 
or 2 weeks do not necessarily turn out to live 
the longest in the end Some of these no 
doubt have extensive metastases in their 
axillan' lymph glands or elsewhere at the 
time the lump is first noted in the breast Of 
course if such be the case, the chances for a 
long cure following operation arc small 
However many of these patients do not have 
early metastases and again some patients 
who have had a known lump m the breast for 
a considerable period of time varying from 
many months to sometimes a year or longer 
still do not have axillary metastases at the 
time of operation If this average delay could 
be cut down let us say 30 to 50 per cent 
there would unquestionably be a much larger 
number of 5 and 10 year arrests as a result. 
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This does not of course apply solely to breast 
cancers but is applicable to other types as 
well 

B Rectal carcinoma Of the 19 cases of car 
anoma of the rectum 17 had consulted one 
or more outside doctors or clinics more than 
half of them bad consulted two or more physi 
cians The patient sown ignorance in 15 cases 
was definitely responsible m part for the delay 
in obtaining proper operative therapy Two 
gave fear of an operation as the chief reason 
for delaying and 2 more gave this as a con 
tributmg factor Two likewise stated that 
fear of the expense was their chief reason for 
delav and 2 more gave this as a contributing 
factor Nine patients (or more than half of 
the total number of the 17 who had consulted 
physicians) were treated symiptoraatically 
without having had a rectal (digital) examrna 
tion made upon them This is a deplorable 
state when such patients are complaining of 
symptoms referable m the greater majority 
of instances to the lower bowel One such 
case occurred m our own out patient clime 
She had been examined and had been followed 
there for 10 months with increasing constipa 
tion as one of her complaints The tumor in 
her rectum was only discovered at the end of 
this time when she was finally referred for 
surgical consultation and the first rectal ex 
animation was made and the tumor easilj 
palpated Another case in the hospital had 
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been proctoscoped and the mas* m his rectum 
biopsted Clinically at proctoscopic examln a 
tlon the miw had the tj’plcal picture of a 
carcinoma The biopsy specimen was sent 
to the laboratory where it was diagnosed in 
correct!} as a benign polyp The patient 
was allowed to go home but his symptoms 
became more severe He was finally read 
mltted 3 months later with a mass in his 
rectum that had increased to about three 
times Its original sixe Another biopsy speci- 
men examined in the same laboratory was 
again diagnosed as benign polyp A siml 
lar piece examined by another laboratory was 
diagnosed carcinoma The patient was oper 
ated upon and an Infiltrating carcinoma was 
found which had involved the adjacent lymph 
glands 

One patient was seen by three outside 
physicians none of whom had performed a 
rectal examination The hrst of these was 
an insurance company physician who when 
asked bj the patient what to do for his In 
creasing constipation advised him to take 
mineral oD He did no rectal examination 
although he was examining a patient who was 
taking out a life insurance policy Another 
patient had been seen by five outside physi 
aans all of whom she stated were speaal 
lits One of these advised and performed a 
haMnorrhoidectom} upon her witnout having 
done a proctoscopic examination She was 
naturally not relieved of her condition bat 
was caused an unnecessary delay of 8 months 

Space does not permit going Into each case 
individual^ but these just dted may help to 
show what is happening in a relatively large 
percentage Six of the 9 cases which had 
received no rectal digital examination had 
easily palpable tumors The 3 others hsd 
tumors that were discovered without dlffi 
culty when proctoecoped in this hospital Of 
the nine, 8 had symptoms that called for a 
rectal (digital) examination and the ninth 
had suggestive symptoms 

Lack of symptoms and lack of disability 
were of considerable Importance in the ddLay 
of these rectal case*. In spite of this fact many 
of these patients had a number of symptoms 
sach as pain constipation or diarrhoea bleed 
ing per rectum etc thev also had had a 


dehnlte change in thar bowel habits which 
might have made them suspect something 
more than haemorrhoids or colitis There was 
only one patient of the 19 who real!} had 
severe symptoms and was actually disabled 
by her condition One other patient was pre- 
vented from having an operation by his pH 
vate physician and his wife even after car 
emoma of the rectum had been confirmed 
both by proctoscopic examination and biopsy 
in crur clinic. 

In these rectal cases there was an average 
delay of 9 1 months between the onset of the 
atlent s symptoms and his admission to the 
ospital for operation The tune lost between 
the onset of symptoms and the first physdan 
consulted averaged 4 8 months That be 
tween his first consultation and his admission 
here for operation averaged 4 7 months. Only 
2 patients came to the hospital who had seen 
no outside physi a ana The duration of their 
symptoms was 2 months and 12 months, 
respectively 

C Carcinoma of the sigmoid colon Ten 
patients were studied with cardnoma of the 
sigmoid colon (in which is mduded 1 case of 
carcinoma of the splenic flexure) Nine of 
these consulted one or more outside physi 
aans. Five had definitely received bad advice 
or treatment by these local phyudans In 8 
of these cases the delay may be attributed b 
part to the patient s own Ignorance either b 
not consulting a physi dan sooner or in not 
asking for a more complete examination with 
the assistance of \ rays One patient stated 
that fear of an operation was his chief reason 
for delay Two others attributed the fear of 
an operation as one of their reasons for delay 
In only one of this group was fear of the cost 
of treatment responsible for the patient s 
delay More than half of all these patients 
had symptoms of constipation diarrhcm, or 
bleeding per rectum which really called for 
X ray diagnosis by the adjunct of the barium 
enema The V ray Is not always condosive 
as proved to be the case with one patient 
followed in our own hospital and clinic for 8 
months before repeated X. ray examinations 
finally showed an obstruction in the sigmoid 
colon The one case not seen by any outside 
doctors came to the hospital with symptoms 
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of complete obstruction for 7 days On 
repeated questioning he stated that he had 
never had any symptoms pnor to this attack 
of pain and obstipation Two patients had 
been observed at other hospitals in New York 
City, but when advised to have exploratory 
operations they refused because the diagnosis 
was not considered certain It 13 only natural 
not to accept an exploratory operation on an 
uncertain diagnosis, but bad the necessity 
for exploration been impressed more firmly 
on the patient, he might have accepted it 
sooner 

One case in this group with symptoms of 7 
years duration had multiple polyposis of the 
colon and rectum and carcinoma of the sig- 
moid colon It 13 hardly conceivable that 
operation for the polyposis at the onset would 
have cured him or prevented him from getting 
more polyps which might develop mto car a 
noma at a later date For this reason this one 
case is omitted m calculating the statistics on 
delay in this group The average duration 
of symptoms was 6 5 months The average 
delay between onset and the first consultation 
with a physician was 3 4 months The aver 
age delay between the first consultation and 
admission for operation at this hospital was 
3 2 months. Early obstructive symptoms in 
these cases seem to account for the shorter 
delay as compared to the cases of rectal car- 
cinoma. Lack of symptoms as well as only 
partial disability played a greater part m 
these delays than they did m either the breast 
or rectal cancers 

D Carcinoma of the stomach. Although a 
small group this collection of 8 cases shows 
many pathetic instances in which early diag 
nosis and operation might have prolonged the 
patient s life very considerably and most of all 
would have relieved his symptoms for many 
months There were 6 of these who put off 
seeing physicians early or who kept putting 
off an exploratory operation until very late. 
Only one patient attributed his delay in part 
to the fear of expense None actually stated 
that the fear of the operation itself made 
him delay in seeking and obtain mg adequate 
treatment. 

Only one patient had not consulted an out 
side physician His own familj physician had 


died, and he stated that he had no faith in any 
other Consequently, he undertook to treat 
his increasing indigestion himself, as he did 
not think his condition at all serious Of the 
7 remaining, 5 were definitely given bad ad 
vice and treatment by outside physicians. 
Of the 2 others, both had been followed and 
treated in our own dime or hospital The 
first, a 60 year old woman, with digestive dis- 
turbances had been followed for 3# jeaxs in 
the out patient clinic Her symptoms and 
signs were indefinite, the X ray findings nega 
tivc, and it was deemed inadvisable to oper 
ate with so little evidence pointing to a aefi 
mte lesion At the end of this time, a fina l 
X ray showed “two ulcers of the stomach” 
and the patient was finally admitted for 
operation Such a delay cannot be attribut 
able to lack of keenness on the part of the 
physicians for she was seen frequently during 
this period and nothing positive could be 
found until very late It is also unlikely that 
this patient's symptoms were due to a car 
emoma for years. An ulcer was most 
probably the original lesion but unfortunatdy 
this could not be demonstrated at a time when 
operative therapy had much to offer 
The second patient a 56 year old man, 
came to the hospital complaining of an in 
guinal hernia At the time of his admission he 
had some vague gastric symptoms for which a 
gastro-mtestinal X ray examination was done 
which showed an “ulcer” He was then 
explored A mass was felt m the p>lonc end 
of his stomach which was thought b> the 
operator to be “carcinoma or ulcer indura 
tion ” One firm lymph gland was also felt 
near the pjlorus No biopsy was taken A 
gastro-enterostomy entero-enterostomy and 
appendectomy were then done The patient 
finally returned 5 months later with symptoms 
of obstruction. At this time a second explore, 
tory operation revealed metastatic nodules of 
tumor tissue scattered all over the peritoneum 
and a large mass in the stomach No one can 
be dogmatic about the prognosis in individual 
cases, but it seems highly probable that this 
patient might have been greatly benefited by 
resection of the pylonc portion of the stomach 
at first operation had the operator not taken 
the chance of its being “ulcer induration ” 
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Disregarding the one case of 3# year* 
duration the average delay in these gastnc 
cases was 8 1 month* from onset of the symp- 
tom* to admission to the hospital The aver 
age deli) between onset of symptoms and the 
first consultation with a phyridan was 2 9 
months The delay between the first consult* 
tion and admission here for operation aver 
aged 6 6 month*. With very few exceptions, 
all these patients showed symptoms that were 
moderate or mild and none showed any real 
disability Cancers of the stomach like can 
cers elsewhere show an insidious onset which 
explains the great delay in these patients seek 
mg early treatment Bang so c all ed Internal 
cancer it is not easy to see how much im 
provement will take place in hastening these 
cases to get early diagnosis and adequate 
operative treatment 

E Carcinoma 0 f tht cmum Again this is 
a small group of cases (ax) but each one 
delayed seeing a physician or refused what 
was considered adequate treatment when pre 
scribed b> a physician Two had seen no 
physicians outside of this institution Three 
were given definite had advice or treatment 
by the physicians consulted One was 
treated by her physician for pemiaous ane- 
mia for 3 yeara when she did not improve he 
advised having intestinal V ray pictures taken 
on several occasions but his hands were tied 
by the patient who refused these on account 
of the expense The fault m this case was not 
entirety his, as he presumably was considering 
the patient s finances On the other hand, it 
unquestionably cost the patient more in the 
end, and had he insisted on the Y rays, he 
not only would have saved her money but 
would have been able to establish the dug 
nods much earlier One other patient in this 
group gave the fear of cost of treatment as her 
chief reason for delay Another attributed 
the fear of an operation as a contributing 
reason for her delaj 

The total average dds> from onset of 
symptoms to admission to the hospital m 
these cases of carcinoma of the caxmm was 
it 3 months. The average delay from onset 
of symptoms to the first consultation with a 
private physician was 5 3 months. From this 
first consultation to admission for operation 


m this hospital the average delay was 8 6 
months The 3 patients seeing no physicians 
prior to coming to the hospital each showed 
a duration of symptoms of 12 months The 
delay in these cases 13 naturally longer than 
In those having card noma of the sigmovL 
This is due largely to the different physiology 
of this portion of the bowel where fluid feces 
easily pass until the obstructing lesion be 
comes very marked. Other dinlcs have noted 
similar findings 

In only 3 of the 6 cases were symptoms 
shown that might be considered mild and their 
mildness acted as a contributing factor in their 
delay None of the 6 showed any real dis- 
ability 

F Sqvamous-cdl cpilhdtoma oj iht oral 
canty There were 5 patients In this group. 
One had been In this hospital a year pre- 
viously but her tongue at that time was giving 
her no trouble. She noticed nothing until 
after she had left the hospital and then did 
not consult a private physician or come hack 
to have her tongue examined In the hospital 
until after nearly 1 year when she then had a 
definite epithelioma This patient gives her 
sole reason for delaj as being due to fear of 
the expense. Of the 4 remaining patients a 
had seen at least 2 physicians and dentists anti 
a had seen at least 3 Two may blame their 
delay to a considerable extent to thar own 
Ignorance. One of these consulted a druggist 
and recaved treatment from him for several 
months before seeing a physician All 4 xrere 
definitely given bad advice and treatment ty 
the dentists and physicians they consulted 
Of these 1 was treated with local applications 
for 1 or 8 months on a diagnosis of Vincent s 
angina, while the lesion which had first healed 
reappeared and became progressively worie 
under treatment. No biopsy had been taken 
The second was treated with a small dose of 
radium in another hospital without a biopsy 
having been taken He then went to a second 
hospital where a biopsy was taken and the 
patient referred to thds institution. It might 
be argued that V ray or radium was the 
proper treatment In this case. Even if this be 
conceded the dosage was most likely inade- 
quate and Ln addition was not based on micro- 
scopic examination of a biopsy specimen The 
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third case was seen by several dentists He 
had three biopsies taken, the first two of 
which showed “benign papilloma ' the third 
was lost Finally after 10 months when an 
\ ray picture showed an “infectious process 
in the mandible ” the patient was referred to 
this hospital The fourth case had a local 
removal 1 year previously by an oral sur 
geon, following which he was given either 
X ray or ultra violet bght treatment The 
lesion finally recurred 4 months later, but the 
patient put off going to see his dentist again 
for 3 more months. The latter then sent him 
to this hospital. 

The average time lost in these cases be- 
tween the onset of symptoms and admission 
to this hospital for operation was 10 2 
months All of the patients, with one excep- 
tion, consulted a dentist or a physician within 
2 months or less after the onset of the first 
symptom The average delay between the 
first consultation with a dentist or a physio an 
and admission to this institution for operation 
was exactly 9 months in the 4 cases that had 
sought any medical advice outside Four of 
the 5 patients had little or no symptoms and 
no disability This may account for some, 
but not all of their delay The fifth patient 
had much pain and also disability He sought 
treatment earl) and persistently He, how 
ever, was the one who had had two "nega 
trve” biopsies and a third one that was lost 
and was only referred to us after 10 months 
of local treatment 

G Miscellaneous cases Since each case in 
this group is of a different type it is felt that 
a bnef summary of the individual case would 
be better than trying to sum them up as a 
whole It will thus be seen more clearly where 
the delay took place and to whom it may be 
attributed The first case, a 33 y ear old 
woman, had & tumor fn her neck for 2 years 
She went for 18 months without consulting a 
physician A friend had told her it was an 

enlarged gland and was of no significance 
Finally when she consulted a physician he 
gave her “Injections' for 3 months without 
relief The tumor turned out to be a squamous 
cell epithelioma of the lateral neck region 
(the growth probably arising from a bran 
Huogenk rest) 


The second case was that of a 37 year old 
woman with a tumor of her lower thigh of 3 
years’ duration She had been treated by 
four private physicians without a diagnosis 
having been made, and without relief She 
was afraid an operation might be necessary 
and for this reason stayed away from hos- 
pitals and clinics. At last a fnend told her 
she might have a tumor and advised her to 
see another physician This she did (at the 
end of 3 years) and was referred to this hos- 
pital Her tumor turned out to be an angn> 
endothelioma. 

The third case a 55 year old man, who had 
suffered for 7 months with difficulty m swal 
lowing and a loss of over 60 pounds in weight, 
consulted no physicians outside of this hos- 
pital because he ' did not think his condition 
amounted t6 anything ’ and because he was 
afraid of the expense He turned out to have 
a carcinoma of the oesophagus. There mav be 
some doubt about eativ treatment bang of 
benefit m this case, but it shows how a patient 
can neglect himself in spite of marked 
symptoms 

The fourth case, a 71 year old man, came to 
the hospital complaining of double vision, 
occasional pain and bulging of his nght eye 
ball The double vision had been present for 
3 years He saw a physiaan shortly after the 
onset who treated the condition with eye- 
drops without rehef Later he consulted an 
eye dime where he was likewise treated with 
eye-drops One physiaan at this dime had 
an operation but the patient states 
that “ this never came to a final decision,” He 
later saw three other physicians in turn and 
each of these treated his eye with drops. Fol 
lowing this he went to another hospital where 
a small dose of radium was given without 
rehef Finally at the end of 3 years, when his 
eye began to bulge, his daughter insisted on 
his coming to this hospital His condition was 
due to a malignant melanoma that had broken 
through the sclera and had invaded the pos- 
terior part of the orbit, thus forang the globe 
forward Although the patient had paid little 
attention to his condition, even though it did 
not improve, a careful ophthalmoscopic ex 
animation early would probably have cinched 
the diagnosis and led to eorlj adequate treat 
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TABLE II — PERCENTAGE B1JEVIVAL BATE OF 
CANCERS WITH AND WITHOUT AXTLLAR\ 
UTTOABTASEB AT OPERATION (aFTEH BTOUT) 


X M in i m 
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mcnL The mnjonty of the physidans seen by 
the patient were general practitioners Abo 
had merely made very superficial cxnmma 
tlons of the eye tod then proceeded to treat 
it symptomatically 

The tilth case a 33 year old woman con 
iulted a physician 14 months previous!} for 
pain and cramps In the calf of her leg He 
treated her for fallen arches, but the pain 
persisted though not severe One year later 
■he consulted another physician because the 
calf of the leg had become swollen This phy 
naan incised the swelling in the belief that 
she had an abscess but found no pus He 
took no biopsy and told the patient that he 
had found nothing suspicious When she 
came to us a microscopic section showed a 
reticulum -cell sarcoma of the gastrocnemius 
musde for which amputation was done. 

The last case a as that of a 56 y ear old man 
with a squamous cell epithelioma of the au- 
ricle a hidi he bad had for 2 years He treated 
it himself for 6 months without success He 
then consulted a physician who spent 12 
months more treating it with salves and lo- 
tions but without success At last the phy 
51 dan took the patient to a specialist who 
immediately referred him to this hospital 

fcuiaiAiv 

The lack of symptoms and the lack of dis- 
ability play by far the greatest rOle in delay 
ing cancer patients in seeking and obtaining 
what is considered proper and adequate treat 
ment Many of these patients have perfectly 
definite symptoms of tneir disease but it is a 
lack of severe symptoms or a lack of real 
disability that makes them not complain 
This is the one characteristic of cancer par 
tlcularly in its early stages, that seems to be 


the bugbear of the medical profession in 
shortening the delay in these patients getting 
early treatment As long as cancer rarely 
gives marked pain or other pronounced symp- 
toms in an early stage it will remain partial 
lariy difficult to get patients to seek earlier 
consultation unless more Impressive props 
ganda is distributed to the lay public Two 
patients only in this group came to the hos- 
pital because of hearing or reading about can 
cer symptoms Both were breast cases. One 
after attending a lecture on cancer came to 
the dinic for advice concerning a lump she 
had had in her breast for 3omontns,’nie second 
with a lump in her breast of 3 years duration 
had consulted twelve physicians, but had been 
reassured by each in turn that the lump was 
of do importance. She finally read several 
artides In the newspaper and then came to 
the clinic 

The more specific cause* for the delay in 
these 95 cases may be attributed to the pa 
tlent s own ignorance of such conditions in 33 
instances In 19 cases it may be attributed 
to the patient and the phyadan combined. 
In 18 cases it may be attributed to the phy 
naan alone, and 5 of these were the fault of 
carelessness or ignorance of the physicians in 
this institution This ia but a small portion of 
the total yet these mistakes might casfly have 
been averted had a little more care been 
taken It Is eas\ enough to blame outsde 
physicians for failure to recognize or treat a 
cancer properly when the case finally comes 
to a laige hospital with all its peraonnel and 
diagnosticfadlities but it is regrettable when 
a similar inability to make a correct diagnosis 
(and espedally in some fairi\ obvious cases) 
is due not 10 much to ignorance or stupidity 
of the physicians in a large hospital or medical 
centeT but to cardcsanesa on the part of these 
physicians in faffing to do a rectal cxamint 
tion in a case of rectal card noma or when the 
volume of dink routine and red tape cloud 
or delay the issue with resultant delay in the 
patient receiving a thorough and careful 
examination and early operation. 

There were only rr patients in the total 
number who gave the fear of cost of treatment 
as their chief reason for delay Another group 
of 10 patients stated that the fear of an opera 
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Lou was their chief reason for not seeking 
relief at an earlier date- OnI> 2 patients in 
the whole group stated that they dela> ed be- 
cause of the fear they might have a cancer 
The average lost time for oil these patients 
studied was exactly n 6 months. The author 
has attempted to estimate roughly the amount 
of delay that might have been avoided in each 
case. This estimated avoidable delay was 
approximately 7 6 months on the average. If 
it were only possible to eliminate this avoidable 
delay it would mean that these patients 
would come to the hospital with an average 
unavoidable delay of only 4 months It is m 
terestmg to speculate on the increased num 
ber of operable cases could they be obtained 
with such a short duration of symptoms 
There is a very striking difference in the 
results of various cancers treated before and 
after lymph node involvement has taken 
place To mention the group of breast can 
cere alone, I could do no better than to quote 
Stout and reproduce the table in his book on 
Human Cancer In a detailed analysis of all 
types of cancer operated upon at the Presby 
tenan Hospital for the ten year period of 
1516-1935, inclusive he states that " there 
were metastases in 53 per cent of those can 
cere radically removed 1 month or less after 
discovery and if one year or more had elapsed 
between discovery and operation we found 
that 73 per cent showed axillary metastases 
and 85 per cent later died of generalization " 

Stout also states that “ if axillary nodes 
are involved at the time of operation it Is an 
indication that the woman has less than one 
chance In eight of having had all the cancer 
removed by the operation for only 123 per 
cent were cancer free after 5 j ears. Con 
vereely, if there are no axillary metastases 
found at the time of operation more than one 
half the cases will survive more than 5 years 
and nearly one half the cases will be cancer 
free at that time ” 

CONCLUSIONB 

In conclusion it might be well to repeat 
that the average total duration of symptoms 
m this senes was 11 6 months a figure iden 
Leal with that found by Simmons and D aland, 
and nearly the same as that found m a study 


by Farr, namely, 11 9 months Although it 
was the purpose of this study to determine 
the factors causing this delay these factors in 
themsel\es would suggest a partial solution 
for shortening tin* dclaj The fault was found 
to belong to the patient the physician, or a 
combination of both in 70 cases in this senes, 
or approximately 74 per cent of the whole 
group It would seem, therefore, that anti 
cancer propaganda for the lay public must be 
made much more effective if we are to expect 
patients to seek medical advice at an early 
date On the other hand, this will be of no 
avail, unless even more strenuous propaganda 
be earned out within the medical profession 
in order to get the general practitioner to bus- 
pect cancer more frequently and to refer the 
suspected case to a surgeon or hospital well 
qualified to diagnose and treat cancer When 
the avoidable delay can be cut down from one 
half to two-thirds of its present length, then 
only shall we be able to expect a real improve 
ment m the treatment of patients afflicted 
with cancer 
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T HE general rules for operating upon an ob- 
structed papilla do not differ very much in 
the different dimes of the world. If it Is 1m 
possible to remove stones through a supraduo- 
denal incision in the common duct, we usually try 
to extract them through a second mdsion In the 
retroduodenal port of the common duct, after ex 
tensive mobilization of the duodenum. We do not 
always succeed with this method either, m which 
case we resort to the radical method of laying bare 
the papilla across the duodenum 
Ot course, we realize that bv the two just men- 
tioned methods, the retroduodenal and the trans- 
duodenal, the operative risk increases. The 
danger in the retroduodenal method lies in the 
fact that the tissue behind the duodenum has ven 
little resistance to infections of an> tvpe We 
note ver> often at postmortem examination a 
stead} increase m infection m the retroduodenal 
region, in spite of the fact that it may have com 
pletdy ceased in the intrapentoneal area. The 
retroduodenal region Is also a favorable site for 
postoperative bleeding in the presence of cbohe- 
mla- 

For all these reasons many surgeons have 
abandoned the retroduodenal operation complete- 
ly m favor of the transduoaenal route. The 
transduodenal route also has its drawbacks as we 
very well know, for it carries a high mortality rate, 
even if done by an able surgeon of long experience. 

The operative risk increases as the infection and 
chobenua progress. To judge from all large senes 
of cases we are faced with untoward results In 50 
per cent of the cases, and the risk a even greater 
m patients of advanced age. The surgeon is con- 
fronted with the knowledge that in spite of a per 
fectly executed operation he can do little to avoid 
many imminent complications. 

In the following case I tried a new method 
which proved to be extremely successful, es- 
pecially in view of the desperate condition of the 
patient who was in a state of chobemia, and in- 
fection was far advanced. 


A man of 63 yean, had suffered for years with gall 
atones, He recently had an attack of colic followed by 
UundLcc wfuch tailed for icvera] week*, and lately he ha* 
been having chill*. He wa* brooch t to the dinlc and we 
found the patient in a very bad general state. Betide* 
sepsis aod cbobemia he showed signs of an aente peritoneal 
{rotation in the upper abdomen. Our suspicion that thli 
was due to an acute pancreatitis wa* confirmed by tbe 
firwirng of large quantities of diastase In the blood. To have 
operated Immediately would have given but little chance 
01 aoccess Ice comp rear* were applied in tbe hope of 
localizing and diminishing the symptoms of general 
peritonitis. Fortunately the aymptom* did decrease daring 
the following day*, but a sudden flare up of aD lymptom* 
forced us to operate immediately 

I opened the abdomen through a coital inddon (Figs 
x. 1 3) A few word* aboot thia Incision It Ues a little over 
the cental arch to that the base i* formed by the coital 
bone*. We can thua avoid aD postoperative hernia* with 
certainty, even In the presence of extensive suppuration 
This could be proved during the 10 years this incision ha* 
been practiced In my clinic. 1 

After the peritoneum was opened numerous necroses in 
the fatty tissue were visible. The gall bladder wa* opened 
and numerous stones were removed. Tbe badly inflamed 
mucous membrane of the bladder was quickly electro- 
coagulated (mucodatis) the common duct was opened In 
the supraduodenal area, and many stones were extracted 
but It was Impowfble to empty the papilla completely of 
stones through this incision. To carry on farther manipula 
don by the retroduodenal or transdaodenal routes would be 
taking too great a mk because of the general state of the 
patient, especially in the presence of acute pancreatitis 

I d ec i d ed not to operate further at this time ao simply 
introduced a small dram into the common duct, tbe drain 
reaching the Stones. The common duct wa* then tightly 
aewed around the drain. Our Idea was that should the 
patient survive we would try to dissolve the atones by the 
infection of suitable dissolving liquids by way of the drain. 
Tbe operation was thus performed very quickly and the 
recovery of the patient was ao satisfactory that, on tbe 
fifth day we could begin with oar experiment. 

Dally injections of several cubic centimeters of ether 
were made upon the stones. Etherisoceof tbe best aokble 
liquids for cfeolesterin. Our Intention was to destroy the 
compact consistency of the stones by dkaolvixjg the 
cbolesterin nucleus, thus reducing the atones to a soft pulp 
which would easily paas tbe papilla. That this can be done 
can be proved very easily by mfcdng the most ordinary 
bflinibin calcium stones with ether The stones crumble 
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mto * wdrntnt of brow*, »oft pdp, t» caa be wen In 
Fmre 4 The cboletterfa, after barm* been dwsohrd fa 
«t£*r crriti"grt into white oeed>* after evaporaUon (Hj 
i) Itmflramined tobswen wiwihrr or Dot tin experoeit 
could b* practiced oc a pabeot with tba tame mere** 

On th* fifteenth day of the treatment it te e me d for th* 
Enrt tune that not all of tha aodiom chloeat* wJntioc m 
jetted retained bat that aorta of It ftowed throo*h the 
papilla tnto the duodenum An immedwle X-ray roumnm 
boo after the inject** of an opaqtia liquid co afian ed my 
obaeTTatioo 

In Fijure* 6 and 7 the tuhxiy ducti are acea Qkd with 
the opwqne hquid, and oser the papdla are two dotmet 
loot* shorn m* the poaitmc of tb* reenanung atcae* It Will 
aiao be noted that acme cf the op*qn« hepud ha* airewdy 
paaaed mto the duodenum Another \ ray ]*rtnre, taken 
•eteril da y» later dorm* treatment with ether abowf that 
the papdla baa been completely I /red and ready il tha 
in jeered opaque hqtrld has paaaed into tha duoderram 

It waa do» very eaay to manqwiatc the drain through 
tha tree papilla mto tha doodetum (we Ftj 8) Wa *r 
traded the dram and 3 dayi later the fistnla on the ab- 
dominal wall had completely dewed 

I have used the ether method La the 4 other 
patient* who were *011 to my clinic to be operated 
upon for papillary obstruction All theie patients 
were in very poor general condition with advanced 
choL-enna and sepsis and had been having frequent 
dulls daily In all of these patient* the operation 
was completely successful By mean* of the 
\ ra> I was able to watch the progress of the 
freeing of the papilla a* shown in Figure* 9 10 

Vhe injection of ether m borne by the patient gen- 
erally without complaint It ts important, however 
that not more than 1 or 3 coble centimeter* be 
injected at a time and that the tube should be 
left open after the injection ha* been completed 
or el*e undue pressure would be produced in the 
eplgaJtrmm, a* a remit of tho evaporation of the 
ether which takes place at body temperature 

The value of this method *eemi to be twofold 
The operation 1* very simple and can be done 
quickly the operative risk, therefore I* greatly 
lessened as compared with the risk connected 
with other operative method* fons^riy m use. 
Thi* technique aeemi to be especially Indicated hi 
patient* auffering with cholimi* and sepals, when 
the moat dm pie operation 1* also the beat one. 

He u*e thi* method In place of the retroduo- 
denal or the transdaodenal method not only hi 
case* In which we are unable to free the papilla by 
ihnple induce of the common docL but also In 
cue* in which there b the least suspicion that all 
the coocrementa have not been removed The 
ether dissolves atone* even when they are em- 
bedded in the wall of the common duct, a position 
difficult to reach by mechanical mean*. Thi* 
method ha* proved of value too In the treatment 
of bfflary fistula caused by stones which were 


overlooked In the common duct when operation 
wa* first carried out. 

The Introduction of a drain through the fittula 
down to the *toccs and the application of ether 
cause In a ihort time the softening and partial 
dissolution of the stone* and their passage through 
the pepilht. Thu* a second compllca tea epera don 
b avoided 

Other surgeons have also reported good remit* 
foil owing treatment of bibary fistulas with this 
method By means of the Vray and the injection 
of Iodized ofl through the dram we are able to 
determine with certainty whether the papilla, and 
the common duct are absolutely freed of *tcne* 
before we remove the drain. The *mall remaining 
fistula will then dose In about 14 hours. 

Thb procedure w ID diminish the number of the 
to called pseudo recurrence*. 

A prolonged study of the cause* of *0 called 
recurrences after gall-stone operations has con 
vmced u* that a considerable number of these 
complications are directly or indireetl) due to Iom 
of function of the resected gall bladder Before 
explaining the new method of procedure, I would 
therefore like to summarlee our findings concern- 
ing the function of the gab bladder a* well as re- 
garding the pathological and clinical manifest* 
tlons following the Iota of function. 

One of the main functions of the gall bladder b 
to serve as an overflow res er voir equalizing the 
osdlLuing pressure In the common duct and 
regulating thb pressure. The liver does not 
prodace bile continually but In certain rhythmical 
stages bile ts poured forth the quantity produced 
being Influenced by nutrition and other external 
causes Thb Interrupted accretion of the liver 
causes changes of pressure In the common duct 
but within certain limited bound* much greater 
are the changes of pressure In the common duct 
produced by the rhythmical contraction of the 
papillary muscle, the sphincter of Oddi 

These changes of pressure can be studied very 
eaafly in a patient with a drain In the common 
duct. For thb purpose the drain must be placed 
in such a position that its end win Do above the 
papilla but far enough from it so as not to Inter 
1 era with the rhythmical pla> of the sphincter 
muscle. The wall of the common duct must be 
sewed tightly around the drain. The quantity of 
bile flowing out through the drain muit be 
measured every hoar 

We very often notice variation* In the outflow 
of tale, the quantity varying from o-so cubic 
centimeter* and even more. A large quantity 
Indicates a closed papflh, while If the papfll* b 
open aD of the bile flows into the duodenum *0 
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that the outflow of bfle stops almost complete!} 
Figure 14 is a curve showing the amounts of bfle 
collected hourl} and illustrates well the papillar} 
function The rise in the curve corresponds to the 
time when the sphincter was dosed the descent 
of the curve while the sphincter was open 

These oscillations in pressure are regulated per 
fectlj through the natural function of the gall 
bladder which fills during the time the sphincter 
is dosed. A constant pressure in the common duct 
is thus secured When the gall bladder is des- 
troyed by i nflamma tory processes, when the 
cystic duct is dosed on account of the presence of 
stones or when the bladder has been removed by 
operation, all the unregulated changes of pressure 
are then transferred to the liver 

Patients usually do not feel the changes in 
pressure except when the spasm of the papilla 
lasts a longer time than usual, when prolonged 
spasms of the spincter of Oddi are apt to occur 
This has been observed in many patients. 

That such prolonged spasms really occur I was 
able to determine ckarly by means of the \ ray 
m the case of a woman whose papilla had been 
absolute!} freed The \ ray picture showed all 
biliary ducts filled with lodged oil with not a 
single drop passing through the contracted 
papilla The spastic contraction of the papilla 
was maintained during the whole time of the 
observation 1 e , nearly an hour After this I 
made an intravenous injection of 1 milhgram of 
atropine sulphate. When it first became evident 
that the atropine had taken effect (dryness in the 
mouth and mydriasis) I made a new \ ray 
picture. The papilla was then wide open and the 
lodued oil was flowing in a wide stream into the 


duodenum. (Figs. 15, 16, 17 ) 

The patient whose gall bladder does not func 
tion properly feels the spasms as very unpleasant 
sensations in the region of the liver His com 
plaints are characteristic a feeling of oppression 
in the upper abdomen, belching nausea, also a 
temporary enlargement of the liver Is noted. 
Man> patients are constitutional!} inclined to 
spasms of all kinds but m addition we know that 
some external factors may act as irritants and 
cause spasms of longer duration cold drinks 
gastric and enteritic processes with or without 
ulcerations, constipation and intoxication of 
allmentar} origin 

An unregulated m crease of the biliary pressure 
has a much graver effect in the presence of latent 
hepatitis here reactivation of the hepatitis mam 
fests itself m enlargement of liver due to cedema 
increase of temperature, and even jaundice 

We find such attacks of hepatitis fatriy often in 



the recurrent case. Critical observation of these 
cases shows that the flare up of such types of 
hepatitis has become more frequent after opera 
tion. 

We must therefore conclude that in these 
cases the hepatitis has been aggravated by the 
cholecystectom\ The explanation of this fact is 
easil} found if our previous statement is recalled 
the gall bladder the function of which is to regu 
late the bfle pressure and to prevent stasis, is 
missing In a certain sense the gall bladder acts 
os an organ to protect the liver In addition 
another fact should be mentioned after the gall 
bladder is resected we find that the inclination of 
the sphincter of Oddi to spasms has in man> cases 
increased and espedall} if the patient is con- 
stitutional!} inclined to spasms general!} 

The nervous regulation of the gall bladder and 
of the sphincter of Oddi are so connected that 
tonic contraction of the bladder is associated with 
the opening of the sphincter whereas a contrac 
tion of the sphincter is co-ordinated with dis- 
tention of the Diadder Such nervous connections 
are found m most organs limited b^ a sphincter 
for Instance the oesophagus the unnar> bladder, 
etc. I wish espedall} to emphasise the relation 
between the pathological n ar row i ng of the cardia 
and the dilatation of the oesophagus That re la 
tion Is not aimpl} the result of cause and effect 
but is based on common nervous disturbances 
Removal of the gall bladder destroys the com 
plicated nervous mechanism which regulates the 
bile ducts, and thus is produced a disturbance 
which in man} patients is manifested by an in 
creased inclination to spasm The increase of 
pressure as a result of the absence of regulation 
and the stasis m the bile ducts has a noxious 
effect upon the latent Infection of the liver 

These disturbances of nervous regulation after 
cholecystectomy are not manifested In all patients 
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br a cramp of the sphincter sometimes — and this 
a the second form of disturbance after Iota of 
function of tbe gall bladder I wish to men two — a 
pronounced lnsuJbaencr of the sphincter U noted 
which causes a permanent flow of bile into tbe 
boweL 

There atomic form* of daturbances, a» we shall 
call them, have their own rim leal symptomatol- 
ogy intestinal disturbances, ranking foremost 
inclination to ententu and diarrhoea adimmuhed 
stomach secretion up to tbe paint of complete 
achvHa, etc I hair not the spare here to enter 
into a dtseusnoa of all of these in (creating 
problema but I would like to mention tbe fact 
that we found that the use of pepsin and chlorK 
acid was a meani through whicn tbe intestinal 
disturbance* which follow cholecvstectom\ ma> 
be overcome 
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The gall bladder ha* itHl other function* cf 
whkh I ibould like briefly to mention only a few 
The concentrated bile of tbe gall bladder contain* 
In large quantities activator* for tbe digestion of 
fat These activator* are of the greatest im per 
tance therefore the patient who has had hi* gall 
bladder removed 1* handicapped In the digestion 
of ha food, especially of fat 

In addition, the gall bladder 1* an organ which 
probably produces In It* raocou* glands substances 
of hormonal character which have a great Influ- 
ence upon appetite and palate enabling one to 
discern and appreciate the different food- stuffs 
I will later return to this subjcct- 

Our experiences have therefore led u* to be 
more conservative than former!} in resecting the 
gall bladder W e now resort to cholecystectomy 
onl\ in those cases In which the gall bladder h*i 
been completely destroyed and It* function there- 
fore complete!} lost Moreover we are con- 
fronted with a new problem not only to conserve 
the bladder but to restore Its lost function if 
poacble- 

Thb problem led u* to searc h for an operative 
method which would fulfill all the conditions 
which have been mentioned the conservation of 
the gall bladder and at tbe aame time the com- 
plete removal of gall stones, tbe avoidance of all 
recurrent troubles, the result of tbe low of gall- 
bladder function, which function should be re- 
stored by operation. Tbe operative methods de- 
signed to conserve the gall bladder which have 
been In use until now — cbolecystotoray and 
cbolecyitostomr — do not bv an} mean* attain 
this end 

The follow up of patients who have been treated 
by cholecyst ostomv — an operation used rarely 
and only m special cases — nas shown extremely 
bad results. U e are not alone In the observation 
of these fact*. I here mention particularly tbe 
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statistics of Whittaker and Sparling of Boston. Of but there are still other complaints. All facta led 
the i3 cases observed, 5 patients had grave re us to believe that cholecystostomy does not secure 
current cokes, 4 minor disturbances of different the result hoped for and therefore should be 
kinds 1 had no liver symptoms but had a post avoided 

operative hernia, 2 patients only were without The conditions which must be fulfilled m any 
complaints. It should be mentioned, however, operation to conserve the gall bladder are the 

that these 2 cases had been followed for a period following In the first place, one must be sure to 

of only 25 days alter operation. Six patients, that avoid every posalbibty of stasis In the gall bladder 

is half of all the cases had to have a second opera — the free outflow of bile from the bladder must 

tion Four of these showed the formation of new be guaranteed. Stasis in the presence of infection 

stones, 1 had an acute necrosis of the pancreas, is the mam factor in the formation of new stones 

and all of them showed signs of cholecystitis. Cholecystoduodenostomy and cholecystogostros- 
Therefore, not only the danger of real re tomy are also designed to avoid stasis in the gall 
currence i e., the formation of new stones In the bladder in that they include permanent drainage. 
gall bladder after cholecystostomy, Is a big one Statistics showing the experiences of the later 
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results erf tins operation u published recently by 
many surgeons are not encouraging however 

Alter a certain tune it a found that nearly al- 
ways a grave mfectwn of the gall bladder follow* 
the anaatooxw* with the bowel, an infection 
which not only revive* the former aymptomi of 
cholecystitis but also give* rue to an ascending 
cholangitis 

Cases have been observed in m hich, for Instance 
after the gall bladder baa been anastomosed with 
the stomach, the gall bladder had become a reser 
\ on for remnants of food, thus causing \ en gra\e 
disturbance* neceaaitating radical aecondarr oper 
atioo Such a case ha* recentlv been described by 
Enderlen For all tbe reasons given we cannot 
use this opera two in the presence of gall-stone 
disease* with the purpose of conserving the 
bladder 

I shall now discuss an operation which seemed 
to me to be worthy of trial Jt insures tbe free 
drainage erf the gall bladder not by anastomosing 
it with the bow a or tbe stomach, but by effecting 
a wide anastomosis between the gall bladder and 
the co mm on dnet (Fig 18) In this wav the sterility 
of the bladder is preserved in spite of tbe vers free 
outflow of bile at least the bacteriological medium 
knot changed for the worse At the tame tune the 
condition* for the healing of the Inflammatory 
processes in the bladder are improved as the 
possibility of statu is avoided 

Experiments hate shown that the tendeno of 
the gill bladder to heal after Inflammation is not 
so small as we had thought The rail bladder 
moreover it conserved with all its functions to 
regulate pleasure and with all Its normal secretion 
It b really astonishing that, m spite of the dear 
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logic of this operation, it has not previously been 
done. 

It has always teemed to be the method of 
dunce to operate upon a gall bladder with staaa 
(SlauuMprallmblate) The first case In which I 
attempted this new technique dioiecystocholedo- 
chostonn u an Illustration. The hbtorv is inter 
citing enough to be given in fufl. 

K wotrun, rad 34 y ears, had mfntd for > ears with pui 
under the right coats! arch, nausea, and omitin* She 
had been operated upon by another m rr roc 1 y r*rj 

E kkoIj oa the anapmcwi of fall stona disease There 
bees so pathological finding* eerrpt a ipastK coc- 
trscttoB of the priorns For this res sow a pyVmanytrtomy 
1 r cut through the nm*d# of the pylorus, had been 
performed 

\lter the opera two not only no nrftror email bet a torn 
lor the worse could be obaerred, manifested by a leehn* 
of oppift wio n, To eiiTtma , and deoeaaa of weight. Tb* 

E tjenl waa rendered incapable of carrjmf cm bar pro- 
mooal duties and was sent to tny dink The patwnt, 
\rry much reduced ta weight, told 01 that for needy a year 
she had ad been able to rat anytkmf without a feahnx of 
failaesa shortly afterward She showed as intolerant erf *D 
food not only of fat bat also ef meat and carbohydrate* of 
aD kinds Slsr could tale only nail qua* title* of tood and 
remaned m bed nearly all day W a foand a distinct tender 
ana under tbe naht coatal arch The sospicBC that tbe 
corrgiimtt were doe to ptoars of the stomach was Dot cow 
firmed br the X ray rrammatsoc Cholecystography re 
ealed a badly filled bladder but of dear outline empty ms 
slowly 

OprraOoc was done under spinal anrsthesa Tba fall 
bladder was m larg ed, wa* under trroch t crave, and could 
not be emptied by pe u a ui e The wall was thm and showed 
Dostfttsal any anrrt tnflsmmatioa Adbemona between tbe 
neck of the tAidder and tbe bepatndaodenal hasment 
caused a kmk to tb* extremely long cystic (tact Tbe tale 
see m ed by punctwra showed the typfcsl dark green color 
charactrrwtic of that when stasis a present. I now effected, 
m the manner men tamed, a wide a na stemm ed between thr 
neck of tha bfaddee and tha enemno* duct. 
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The effect of the operatiou wu remarkable. The 
symptoms vanished almost ImraettotelT and the patient 
became astonishingly hungry within a lew days after the 
operation— a surprising contrast to the constant lack of 
appetite before the operation- The farther recovery of the 
patient wai very rapid and ihe was able to eat any kind of 
food Increase of weight wa» 15 pounds within a abort 
time During the whole time of farther observation ahe 
never had any complaints. 

To illustrate the improvement of the re- 
absorption of food farther I should like to describe 
some experiments I made with tho patient It is 
known that for the digestion and the best re 
absorption of fat not onh the lipase of the bowel 
is needed but also the bile which increases the 
work done b) the lipase in the sense of an acti 
vator 

According to our stnd> the bile of the liver does 
not act nearly as effectivel) as does the bfle of the 
bladder The activating effect of the bladder bile 
sometimes surpasses the measure which could be 
expected from a more highly concentrated bfle. 
From this fact it must be logically concluded that 
the bladder produces still other activating sub- 
stances which perhaps are secreted by the glands 
of the gall bladder walL And now to return to 
the experiments which were made In the case re 
ferred to 


Fimdittp btfort tkt tfcraiiox. In the duodenal juice large 
quantities of lmwe were noted, bat tbe activating effect of 
the duodenal bde wasonly slight. Digestion of fat was very 
poor This was proved by the lack of a normal increase in 
tbe curve stowing tbe bloodfat in the culminating point of 
digestion- Figure 19 shows a normal curve for blood 
fat during digestion with on increase in the culminating 
point nearly m the sixth tour after a meaL for comparison 
Figure » » trows a flat curve which indicates poor reabsorp- 
tion of fat- The activating value of the bfle of the bladder 
secured by puncture during operation wu extremely high 
To sum op in spite of the fact that the duodenal juice 
contained a normal quantity of lipase and in spite of the 
fact that the activating value of the bfle of tbe bladder was 
high, the activating value in the duodenal juice was very 
tow The digestion of fat was very poor as could only be 
expected whin we mine that the bile of tbe bladder codd 
not flow freely into tbe duodenum and thus its activating 
effect was lost. 

Ifltr tftmiio* i e-. after relief of itm in the bladder 
and after the establiiiiment of free drainage of the bfle 0 / 
the hladder into the duodenum the duodenal jffice ob- 
tained through a duodenal tube showed in contrast to our 
former finding a high activating value Tolerance and 
digestion of fat became quite normal This could be demon- 
strated by the presence of a normal curve as to blood fat. 
The favorable effect of all this on the patient has already 
been mentioned an increase b appetite and a gain in weight 
within a short tune. 

Encouraged by the excellent result in this first 
triaJ I used tbe operation in several other cases 
with the following modifications in technique. 
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The region is laid bare through the costal m 
as ion described The gall bladder is punctured 
and its liquid contents are removed, and the 
bladder washed out with a solution o f sodium 
chlorate After the anterior wall of the common 
duct is prepared and after the small blood vessels 
which are nearls always found in this part are 
ligated, the common duct a opened through an 
monon r to 3 centimeters long Calculi if found 
are removed and it should be determined definite 
lv that the papilla Is perfectly free Then the 
bladder is opened m the upper interior wall by an 
man 00 just wide enough to remove all stones 
present A new inemon is then made In the neck 
of the bladder the masoo bang made the tame 
length as that m the common duct Two catgut 
sutures fix the ends of both manons and draw 
together the walls of the common duct and the 
bladder While the assistant distracts the two 
holding sutures suture of the posterior part of the 
anastomosis can be done very easily In the same 
way suture of the anterior part of tne ana stem cats 
is perfected The suture fine is protected by 
serous tissue from the neighborhood, especially 
from the hepatoduodenal ligaments 
When signs of more gra\ e inflammation m the 
bladder are noted or a ben many small stones are 
found. It b advisable, before the anterior suture is 
completed to introduce through the bladder and 
the anastomosis into the common dad, a small 
drain with several lateral holes, the drain to head 
toward the papilla This dram has a double pur 
pose (1) an the days following the operation the 
rammrrn doct and bladder can bo washed with a 


solution of sodium chlorate or a solution of nitrate 
of silver whkh has proved Its value in treating 
inflammation of the bladder (1) In the presence 
of stones which could not be entirely removed it 
is possible to carry out the ether treatment 
described Around this small drain conducted 
outward the inasaou In the bladder u tightened 
with sutures. Another larger drain, which can be 
removed on the third day b securely placed near 
the region of the anastcmoiffl Some times bBe b 
found to flow out for s or 3 days after operation 

At first I used this technique only In cases in 
whkh, aside from the finding of stooes, no re 
markable pathological changes had taken place 
in the wall of the madder 

In view of the excellent results obtained in these 
cases I d coded to use the method also in cases in 
which the gall-bladder walb were badly inflamed 
and in those m which the bladders were hydropic. 
Only those In which the wall of the bladderi were 
totally destroyed and those In which abscesses 
were pr es ent were eliminated. In these latter 
cases mocodasb' should be performed 

In this way I was able to conserve the hb dder 
in the majority of patients brought to my dmk 
Of 1 r patfents thus operated upon I did not have 
a single mortality The recovery m all of the 
patients was excellent, m fact less complications 
were encountered than after the best chole 
cystectomy 

First of all, on the third or fourth day after the 
operation a surprising but common sequel Is noted 

Pph— riraflj f C3ar tA Wo j. 
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patients develop an appetite which sometimes 
increases to the point of a pronounced feeling of 
hunger It is a well known fact that this does not 
occur even when patients make the best recovery 
after cholecystectomy food tolerance after chole- 
cystectomy is diminished for weeks and months 
and for good reasons the rule that a strict diet be 
prescribed is observed. I have often made the 
interesting observation that cholecystecto mixed 
patients complain that all food has the same taste 
and that the gift for discerning the taste of differ 
cut foods becomes less pronounced after the loss 
of the gall bladder 

Quite different is the story of the patient who 
has been treated with chalecystocholeaochoatQmy 
the patient shows not only os mentioned, an 
appetite extraordinary for the third or fourth day 
after operation but in the first week he tolerates 




Fig t9- Normal amt, good rtalnorption. 


food much better than could be expected from his 
condition before operation 
I have observed patients whose tolerance for 
food had become so poor during the course of the 
gall-stone disease that the) could not only not 
tolerate fat but even meat and eggs could not be 
eaten. On the fourth da) after operation, how 
ever, these some patients were able to eat food of 
ever) kind, a thing the) had not been able to do 
since the beginning of them illness. 

I wish particularly to emphasize the food 
question the increase in tolerance for food being 
one of the most interesting and most common 
sequel after cholecystocboledochostomy This 
fact docs not «eem so extraordinary when we re- 
call our experiments concerning the function of 
the gall bladder and the activating importance of 
the bile of the gall bladder 
The number of patients operated upon bv this 
method and the period of observation is too short 
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(the fint cue bang under observation far a year) 
to enable in to form a definite opinion of tbe value 
of this new operation. To be able to say something 
really definite we should hare not only thousand* 
of cue* but oux stod) ihould be earned over aev 
eralyear*. V* e mult remember that 50 yean have 
elapsed since cholecyitectomy came into u*e and 
it i* onl> recently (see especially the report of the 
Coogreta in 193* at Vichy concerning the end- 
result* of choiecyitectom\ ) that doubt* have 
been expressed as to the advuabtlit) of removing 
a functionating rail bladder 
At any rate, baaed 00 the excellent result* I 
have obtained, I believe that this operation merit* 
further Investigation One fact I believe should 
be it a ted chofe^Ttocholedochoatom) aeemi to be 
the most logical operation to o*e m cues in * hid) 
the gall bladder a in a state of atari* 


One other thing ahould be mentioned surgeons 
and ph yiidans all agree that the chance* for 
favorable remit* of the operation are best when 
the patient it operated upon In the early stages of 
the d»cue rather than when the disease has 
progressed. However tbe argument* of ph) u- 
aan* and surgeons against operation performed 
in the early stage* concern principally (tride from 
the operative risk) the eari> removal of the gall 
bladder and the fact that at times there is a 
remarkahl) high percentage of recurrent com- 
plication* 

If by operating at an early stage, we are able 
to avoid re cur re nc e* by conserving the gall bhui 
der with It* complete function and, mere than this, 
if we can overcome disturbance* in function we 
should be more emphatic In limiting upon the 
necessity of an early operation 
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T HE ever perplexing question os to what per 
centage of patient* develop gastrojejunal, or 

i_»1 ..1 l„r. r. 


marginal ulcers, following a gas tro-enter os- 
tomy, creates as much controversy now as when 
partial gastrectomy was advocated a decade ago 
to eliminate this serious sequela of a gastro- 
enterostomy The incidence of marginal ulcer was 
found so high in some climes It was thought that 
the routine gastroenterostomy should be discon 
tinned and the more radical procedure partial 
gastrectomy, done. In 1925 Lewisohn published 
a paper In which he studied 68 patients and found 
34 pier cent of gastrojejunal ulcers in their dlnic. 
His papier brought forth considerable discussion 
and men in numerous clinics felt that a gastro- 
enterostomy was rarefy followed by a marginal 
ulcer A recent papier by Gaither In which he 
studied 100 case* and found the results most satis- 
factory, would Indicate that there is still consid 
erable difference of opinion as to how frequently 
gastrojejunal ulcer is seen following ga*tro-enter 
ostomy 

We feel that the results from gastro-enterosto- 
my in the Gastxo-Enterological Clinic of the 


has been run for the purpose of closely observing 
patients suffering from peptic ulcer to see what the 
final results ore from the different methods of 
medical and surgical treatment During the 5 
year period from January, 1928, to January 
1933, 583 patients observed in our clinic made a 
total of 9,567 visits which would average 16 2 
visits per patient for the 5 year period, or 3 2 visits 
per patient per year It is important, in drawing 
conclusions from patients treated for a peptic 
ulcer, to have frequent observations as to his 
clinical course, otherwise conclusions are most In 
accurate. From the observations in our clinic we 
feel that a follow up letter is more misleading than 
helpful in drawing conclusions in ulcer patients. 
Also any report Based on a single observation 
after one to several years have elapsed, following 
operations, is also misleading It is known that 
the symptomatology of a peptic ulcer runs in 
cycle*, and unless there are frequent pc nods of 
observation of the clinical course, this periodicity 
may bo lost and the patient seen m the interval 
will be symptom free and frequently forgets the 
discomfort he has suffered a few months before 


Fourth Medical and Surgical Division of Bellevue 
Hospital should be recorded. Our clinic Is now 
over 6 years old and we have had the opportunity 
to study some ca*es for a long period, therefore 
we wish to report the cases of gastro-enterostomie* 
entering the clime from January 1, 1928 to Jon 
uary 1, 1933 During thi* period we have admit 
ted 583 cases of peptic ulcer, and of this group 440 
case* were unoperated upon at the time of ad 
m is si on which leaves only 143 cases that were 


We would like to call attention to the fact that we 
have carefully selected the patients that have been 
referred from our clinic for operation, and of the 
583 cases 440 as previously stated, were unoper 
ated upon at the time of being registered In the 
clinic and of this number we have referred only 33 
patients for operation during the first 5 years, 
which indicates that we have tried to select the 
patients for operation with the greatest possible 
care 


operated upon before entering the clinic. Of the 
143 patients who had been operated upon before 
entering the dink, 90 had been operated upon for 
chronic ulcers, and 79 of these had had gastro- 
enterostomies performed We will consider only 
the 79 cases having had gastro-en terosto mi ea, and 
of this group we have encountered 13 patient* 
with gastrojejunal ulcers which Is 16.4 per cent of 
marginal ulcers occurring in the gastro-en ter 
ostomies during the 5 year period 

Before going into a detailed discussion of the 
case* we wish to present it would seem worth 
while to call attention to the fact that our clinic 


To illustrate the seriousness of gastrojejunal 
ulcer we wi*h to report a case which came under 
our observation during 1933 and wiuch is extreme 
ly interesting In this case the gastrojejunal ulcer 
followed a gastric resection and is not included in 
our percentage figures, as we are including only 
those that followed gastroenterostomy The case 
1* presented merely to Impress the seriousness of a 
marginal ulcer 

Male, *7 jrost of age admitted Id the dlnlc February 
l6 t J WJ n*rina been dUcbarsed from the hotpltall* day* 
before, after bdng operated upon for a perforated gaatro- 
jefunal ulcer The patient first had pain In hii j„ 


b*fcn Cm Ar»*dcu O*jtro-E*toofoifc»l Anodarlo* on Ami jo I*J4 AtU«Oc Qty Nor Jtrtrj 
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loaS, awocuted with rtaojew and Totalling after rata li At 
the a. rliipn i erf duodenal dear m i m-irV and tha 
patient waiplacedon* Stppydkt. Ha condition tnrprm fd 
bu t 6 month* later he cofkpaedoo the *treet and wa* taken 
to St Mari, a Hoaprtal with a wwn bsTnorrhjge Tbe 
patient wai tratafewed and later operated upon n that a- 
sdtntfoc a»d a meetfcm erf the *tocn*ch done with a Pdlye 
anartocnoan for an nicer erf tba dao denam The patient 
felt well until i year* lam or fat iqjo. when he had a 
*e\ ere he mor rhag* from ha ggnarh and wai egam refer 
red to the aame bcupital and at tba time he waa tm»- 
ftoed. Foflcrwmg tin* he felt well, although ha had ahrbt 
abdominal pain wnld Mar 1931 when b* hid a sodden 
a erere pun winch cataed him to collapwe and ha wra refer 
red to the People* ftoapOal and operated upon for a per 
tested nktr in tba jejunum, one inch data! to the anai- 
tocnota The perforation mi dewed. and the patient made 
an anarentfal reemery and feh well for sbewt j e**th* 
In January 9 jj. howr\er hr began hiring pain m h** eb- 
dcanen wbkh wai farriy ten ere and on January jo, oji he 
w** acted with r*ddcp am ere pain a hr* abdomen and wai 
tent to Befkrroe Hoaprtal The operation re\ ealed at tha 
gaitro jejunal an**torno*» a perforated ulcer of tha jejunum 
coe-haH inch firm the margm of the anaiteanoau on the 
jejunal tvie and the perforation wa» about ona-quarteT of 
an inch m djameter and am roun ded by ptaiuc exudate The 
perforation waa sutured bwt doe to marked Imkrne it wai 
nectswary foe the opetatinp surgeon to do an eatero- 
enleroatoeny between the peemmal and chital loop of tha 


Tbe patient wai aeen in tha dime i tene* ehrnng the 
early part of 931 and wa* bat seen os May j 9AJ when 
he feh qmte wril and had been aymptrwn fire for j week* 
K-tay aene* were purposely not ordered nmnediatriy fcrf- 
lowmg haa operation do to fraj erf additional trauma from 
manipulation at the etc of tbe anjitcnxru* Thu patient 
of course rfbutratea a cry dramatic pactnra of what can 
happen from a peptic ulcer m *pue of the fact he wai re 
carving medical treatment for ha ulcer when tha first 
hj onor r ha ge occurred For ant ooe to offer a prognoaw on 
thu caaa would be mere qrecnlatioa and the caie 11 pre- 
ten ted to iflnatr ate tbe tencmaem of gi*tro|rjuBi] aim 
Caax Male Rowan Jew yS years of age admitted 
to tbe clime, ltd) 4 g IS Before edrnwacrn to the rfnue 
ha wai n ampli mm g of abdominal para after m»«f» which 
would coma on 1 to j heron after rating sod 0 woe hi bother 
htm at interval* of few weeks to few rrrwrth. at a time 
although hr had been operated upon j thus for nlctn of 
ha stomach Patient wai first operated apon en 9*1 at 
B eth Is r a el Hospital, \ ew \ ork City for a duodenal ulcer 
Pranou* to htt operation be bad had ulcer ry mptram for ooe 
year and had had mecbcal treatment for hr* nker without 
relief of hi* symptom and operation waa tdmed A ge*- 
tro-entrroatoeny wai performed and tba patient wai wefl for 
6 month* afm when he began baring aeirre pain which 
was shndar to that preceding hr* opera boo but more aertra 
Hr wa* tmdeT madical trratment and ery bttle rebel was 
obtained from hr* lyngrtcan* X-ray aene* on December 
17 19* j. rarvwled a duodenal nicer but otherwls* negatrew. 
Putlmt first enter ed BeOtrua Hcspttal December 16, 191 j. 
and wai ducbaigrd Jamary j, 916 He wai eparatrd 
apon December jo, 915 At epe-ratioc tha cream tan and 
yii-ei-iwrh were found adherent to the anterior abdominal 
wall with tba tiamrene colon fixed to tbe arte cf guiro- 
antaroatomy The daodewmn maalcd fwy'ed ukwr ooe 
met dbtid to tha pykmu The gi»tre> en terr a toiny wai 
placed kfch 00 the poatenoe wall of tbe itcmach with a 
U StthI ateiw one batf inch from to# ewm tha effrmrt 
top of ti* jejunum, pe net ra t i n g mto tha Lrtnarrne mlon. 
Tk: alcer sra* trxWd from tha fejurjum but it* to** ru 


left attached to the tram me adoo, and carbolbed awl 
mierted The gaitru-enteroatoany anartotnoat* wa* dimi- 
•ociited and tho rtnmach wafl dewed with 1 layers of No 1 
chrome catgut. As end-to-end anaitcmojii wa* dowc in the 
je jinmm No. 1 chromic being used for the ciovrre. Con- 
Talescence wai nnmetufoL patient wui »een retulariy m 
tbe foflerw-tip dime and on March 7 1 9 WS, he had rallied 18 
pound* m weight bet wai bartag an occajfcmaf bamh^ 
•esMtiaw after —ting but wa* following hi* diet regularly 
Tbe patient wai seen at monthly ratervali dtmng A nr -) 
May June, Jaiy ingait, and Se ptem ber and dnriog aJl crf 
the** ram coccpfalard erf digit abdomsl dWmfort bat 

00 typical ulcer para. On fcs last rblt October j njid, ba 
had gained * jjOTD.fi He faded to return to the follow -ap 
dune tad on September 4, 19*7 couki not ba found at Mi 
ptmou* addresa. He wa* re-aamltted December 1 7 1957 
compiatninif of a buralng pain hj tbe epigastrium, belching 
of gat of a few days’ donation X-ray aene* Decrobar rS. 

977 mealed a duodenal alter Patient wa* again opera tea 
npwm December *j, 1913 There wa* found an nicer in th* 
fiat portiow of the dnodeaom oa tba anterior mperlor »ur 
face and marked adbeent* in tba right i^per quadrant but 
tbe *rta of the f o r mer gmitro-ealeroetoeny wa* inspected 
and there wa* no o aimer erf obatrcctaro to tha jejuna] 
aautomoaf*. Tbe duodenum waa separated from Lh« smder 
■orfacr of the brer and tha deer wa* enfolded with No * 
chronic p ura string mtum but not excised Tba patient 
rasde a rather Cotmy craralrscrocc, dm eloped paew 
mooia In tha nght lower lobe, following which be developed 
e m pye m a Ha wa* operated apoo FAruary 18, rgii, for 
as empyema of the nght chest and tbe eighth rib » the 
posterior aiHaiy bae wa* reiectrd- Hr nuida an anet cut 
ful conralesrence and wai docharged from tha bewgital 
Mirth 9, giS After cmatag under our obarmtlou July 

4, 1918, patient coo tinned to hat e abdcnnimJ cHicrmfort 
but returned to the dole at Irregular raterrala, although be 
wa* wntrnctrd to return «t weeliy interrali ha esma hack 
at period* of g, 4, to fl week*. Ha wa* put on a Sippy diet 
when be first entered tha dime and giran aolm ■ubcuta- 
neouily X-my *rrlc* on Jana 14, ig sj. m cried an cictrof 
the first portion of the duodenum, no 9 hour gastric reten- 
tion In (pita erf tbesa findings ba returned tor treatment 
rather spxKrwxflcally sad on September jo, 1919, ba en- 
tered Fewt-Grodaate Hu ^a t il ana was operated upon for an 
ukar erf tba duodanara. Repent from out fawtitntlon wa* 
ajfoCows “Diajtaoafa Pyknic uJcar with ©twtrocli*, *ad 
marked gastric rtilatarirw Operation wa* poaterior gwtro- 
entermtotny althoagh there was a fWmita maw a tba 
regioa of the doodexnm, wbkh waa pisctkaHy tmpoasfMe 
to free do* to tha de n* ene*a of aifbetm p* in that regsro 
Patieat wat discharged true* that toatitntloa on October 
10,19*9." Smce thwn we ha a seea him In our dioc No- 
vember aj, 9*9,Angnat 7 iojo, Augu»t 11, gjo, Ncn m- 
berfi, igjo, Xoi curfxr to, hijo, Jolyo. 1911 andjolrifl, 
igj During all tb*M rteti be Wated be felt quit* wefl and 
wa* following hi* diet my regularly but hai had oco- 
prrual abdominal dactmfoct but no teal pam tfambi iag 
an nicer X ray *enaa Nomnber r*, tgja, rersaled an 
nW r erf Lb* first portion of the doodeium and a gaitro- 
enteroatoesy with a normal appearwig itoma X-tay 
aene* July ij. 931, revealed a normal, anefl functioning 
patro-entetoatoniy with wo rrVimca of a marginal ukar 
fas returned to tha dude on hen ember r, 933. *tad»g 
that h* had been ha In* arrer* abdominal pain for 
month A gutro-fc textual X-tay aene* reraaltd t thst 
t-r-rw raxtrowional tricar H* ratorned for treatment for 

1 nOTtnand mt fnrprtned and dlaarothrued. 

It am be *ren that tha patient was meat unco- 
operative but he had a patro-enteroitamfci per 
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formed and each has been followed by a gastro- 
jejtmal ulcer 

Case 1 Mile, Italian, aged u. yean, admitted to the 
clinic Tammy n 1938 Patient had been operated upon 
In BeUevue Hondtal in December of 1937 for an ulcer 
Abstract from the hospital was as follow* Patient had 
been baring epteastnc pub since July 1917 which was re 
lieved by food, but would return it 1 to 1 week interval*, 
and then he would be symptom free for an equal length of 
time. Occasionally be would be awakened at night by 
epigastric discomfort which waa immediately relieved by 
the taking of food. X ray aeries December 19 1917 re- 
vealed an n icer of the first portion of the doodenmn but no 
6 hour residue. Operation December io, 1937 revealed an 
nicer In the first portion of the duodemnn just distal to the 
pybrns, with a definite crater in the ulcer but no other 
Intra-abdominal pathology A posterior gastro-enteroatomy 
waa done No 1 chromic catgut being uaed for tbe anasto- 
mosis, and a routine appendectomy An unevtntful con- 
valescence was made ana tbe patient was put on a fourth 
week Slppy diet on hlafirit visit to the clinic. On March 10 
1928. he complained of acme gas In his stomach after eating 
but felt better than before Ms operation and on April 15 
1918, he felt well and had no complaints. On June 9 1920, 
however he waa complaining of pain In the epigastrium, of 
a burning nature. X-ray senes on Tune si 1938, revealed 
the presence of a deformity In the first portion of the duo- 
denum, and an irregularity of the stoma with a niche on the 
Jejunal aide of the atomM On Tunc s 3 1928 patient state* 
tie had a different pain in his abdomen from that before hi* 
operation. It usually started to the left of the umbflkm 
and goes to the right side, and the pain had been present 
for about 8 weeks and had gradually become worse He 
was advised to reenter the hospital for operation and after 
3 weeks of dietary regimen. without improvement, be was 
readmitted July 30, 1938, for operation with the following 
findings Adhesions were found between the duodenum ana 
anterior abdominal wall and on Inspecting the previous 
gastro-enterostomy there was found an area of induration 
on the efferent loop whxh was adherent to tbe colon. This 
was separated. There was also a perforation extending part 
ly through the walls of the colon but ft did not involve the 
mucosa. The gastro-enterostomy stoma was disassodated, 
the ulcer of the Jejunum excised, and an end to-end anasto- 
mosis done in the jejunum The duodenal ulcer was still 
present and apparently showed no signs of healing *o a 
partial gastrectomy was done, and an anti-colic anasto- 
mosis was made following the P6J71 Balfour technique. 

Following the operation the patient developed pneumonia 
and in spite of this made a very smooth convalescence for 
the first 4 days and then became quite ill and died on July 
16 1918, from a lobar pneumonia. 

In reviewing this case one could entidze the 
operating surgeon for having operated upon the 
patient without adequate medical treatment. The 
patient never had any systematic medical man 
agement and was also quite young, only 34 years 
of age. The marginal ulcer devdoped within 6 
months following his original operation and he 
was re-operated upon 1 month after the diagnoeis 
was made. One could, in view of our present 
knowledge, question the advisability of operating 
upon the patient for a marginal ulcer without 
having given him more prolonged medical treat 
ment for the relief of his symptoms. 


Case 3. Mole Russian Jew 30 years of age, admitted 
October to, 1928 with a history of hiving been discharged 
from Bellevue Hospital after an operation for an ulcer of 
his stomach. Rfsumi of the hospital record Is os follows 
Admitted September 19, 1038, discharged October 10, 1938 
Past history Patient had had an appendectomy in 1913 
for chronic abdominal pain and hts present history was 
that for the past 5 year* he has had epigastric distress with 
heartburn 3 to 4 hour* after eating These symptoms were 
rather mild tin til r year ago when the epigastric pain be 
came more severe and occasionally awakened him *t night 
He has been under the care of different physicians vdthxit 
relief of symptom*. \ ray series made on September id 
1938, were negative for an ulcer of tbe stomach or duo- 
denum, but in spite of his negative \ ray aerie* this patient 
was advised to nave an operation which was done 00 Octo- 
ber 6 1028. At operation the gall bladder was found to be 
normal but there was a definite nicer on tbe posterior wall 
of the fust portion of the duodenum just beyond the py 
loricring wrth* tippling of the peritoneum, ana an indurated 
are* one-half Inch in diameter Operation consisted of a 
posterior gastro-enterostomy without clampe, the anasto- 
mosis between the stomach and jejunum being done with 
No r chromic gut Routine appendectomy was performed 
and the abdomen was doted in anatomical layen On 
November 14, 1938 about 1 month following his discharge 
from the hospital, the patient was complaining of pain in 
hh upper abdomen but without definite relation to meals. 
He was following a fourth week Sippy diet bat on Decem- 
ber 19 the patient complained that for the past 1 weeks the 
same pain had been present os before operation. The pain 
came on before meals and was frequently relieved by food 
bat although an X ray series on November 11 1938. re- 
vealed the stoma to be normal be continued to complain of 
pain. X-ray series February 14, 1919 and May 3, 1919 
were both negative for a gostrojejunal ulcer but, m spite 
of the negative \ ray findings, the patient continued to 
complain of pain similar to that preredlng his operation. 
This patient was riven different treatments, [grinding 
s olin , subcutaneously at weekly intervals over a period of 
months, without anv relief The treatment was then 
chanted to Saunders streptococcus vaccine, subcutan- 
eously with very little improvement and X-rays January 
17 1930, revealed the presence of a jejunal ulcer with the 
p res e n ce of a niche formation, with localised tenderness at 
the site of the anastomosis. X ray fihm taken September 
17 1930, revealed a small nkhe present Just distal to the 
stoma on the efferent bop, vrith a localised tmdemeii at 
this site c h ara ct e ri stic of a jejunal ulcer His symptoms 
persisted and he was put on gastric mucin in May of 1931 
haring been given all other known treatment without any 
improvement. In spite of the fact that the patient was very 
conscientious in following his regimen. X ray series Jan 
nary 11 1931 revealed just distal to the site of the anasto- 
mosis a small niche on the efferent loop of the jejunum with 
localised tenderness at this area, characteristic of a jejunal 
ulcer Ha symptoms persisted and he waa re -admitted to 
the hospital August 4 1931 and discharged August 13 
1931 after 9 day* of bed nit, with a strict Sippy regimen. 
In spite of treatment the symptom* have persisted and 
X ray series April ifi 1933 revealed the presence of a small 
niche in the efferent kwp of jejunum near the stoma sag 
Resting the presence of a Jejunal ulcer with localized ten- 
derness over this area. The patient was last seen March 10, 
iftU, at which time he still complained of some discomfort 
but if anything he had felt better during the past 4 months 
than any similar length of time since ha operation. 

We wish to anil attention to the fact that this 
patient has been earned along under medical 
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treatment far the pe*t 5 year* and if anything he 
ha* been better far the past n month* than any 
time rince hi* openUon, but what the ultimate 
outcome of thi* case wiD be time only can tell 


Casx 4 Male, Rtonan Jew in 63 year*, admitted 
Apnl 11 njwj Tba patent entered tbe dune oc a faOow 
op letter be bavmf been previously operated npco m igj 1 
At tbe tune erf admiwioc tbe pi Urn t had do coenpialnt* rtf 
enable to his ulcer and he stated that ha cmly nanp l imt 
coftitipatwc mrl rmnml pi after rnn<W ) and if t n 
bowels rrwrtd ba fdt perfectly »e£l and had do c omp ! a lr ts 
whatever TH« patent had felt wvfl k=c* ha operation 
tome y yean prewoos Prevaxa admtwaaa Admitted to 
Beflevca Flo^wtaJ October 31 19 j docharyed November 
16 ins At tf« tuna orf ha admaawn to the boaprtat he 
complained erf epsgaatnc dueemfort and coratipaUan for i j 
yean Tbe abdominal pam came oa 3 to 4 bom* after cat 
inf and the intake orf food and bicarbonate erf soda rebated 
ha dacoejort Jo tbe early years cl hh dl*ea»o h* hid re 
mosw* of pain for rrajctha at a tuna bet for tbe pact year a 
St re et (bet and bacarbonate of soda hxa green him rtry httla 
relief orf ha lyractona X ny *ene* revealed an obatroc 
tti e duodenal ulcer arth dibti ttm orf ha stomach An 
operation, November 3 um, revealed there a a> aa nkrr 
erf the fim portjoo erf the duodenum which waa farp and 
indurated there aaa a ho evident* orf a pentocuoa about 
tbe right upper quadrant A poatenor faatro-mteroa- 
tomy m dooe, No 1 chromic gut hang used for tha anas- 
tomoari No dam]» aera used A r ou tine appended can V 
wti ahn dooe At the tana of admaoon to tha dale Apnl 
it qro the patent** complaint was conalipatioc aod ha 
wa put 00 a diet for tha He a as referred for X are aerlei 
and baram enema and on Hi> 14, 9*9 gastro intestinal 
*erve» revealed persistent deformity of the nmer and outer 
part erf the first porta* of the duodenum with normal 
gastro emteroatoeny atoma, and withoat evidence orf • rdeba 
or localued tendemew The bantnn enema ou J ana 1 8 re- 

E l no organic leone orf the colon In tha early part orf 
the patient began complaining orf tbght epigastric 
dart, hit m view of the negative X-ray report* tha 
wma dooxmted to a great extent and treatment w*» cno- 
tmaed foe ha axntrpatiou Cta Anguit iy grp, ha ccen- 
p hmed of quite mn i Dam m the ejafartnom and ha cco- 
tiuutd to complain orf tin* foe tbe next men tin, although 
ha wai put <» a (cairth a eefc SjPPT diet and waa gfrea aolin 
■ubcutaneoosly \-ray aenei December 3 rgtp, rrrealeda 
nxbe jort data I to the atom* id tha efiermt loco orf icjunnra 
with located ttndetneaa Dogncoa jejunal nicer 
X r*y§ene*ou rebrnary ,19*0 re\ rated the p r ea enca orf 
a Jejunal ulcer with a anall 6 boor residua, at tha site of 
the anastomoaia Tbe patient at tha ten* * u ciwnplrrnmg 
orf *e\ trepan and he bad been under tha care orf one orf tha 
internal* erf tha ctrmc S ince ha idmaa iwi m Apnl orf njjq 
March i 1930, tha patient a at turned over to tha arrpcil 
group by tha rntt ma t atatmg that no further relief could b* 
gotten from medial management and operation waa ad- 
vtsad. At tha time he w** agam put cn ambulatory Srppy 
diet and returned i week later atatreg that ha waa greatly 
fanprored At tha tun* he waa «i*o put on aolfn i cubic 
centimeter robcutaneocwly. and had ao complaints outrf 
October 9, ipja, when he had a alight eprfgaatnc tHjccm- 
foct. Thl* te compiuned of until November j, igjo, when 
hii pain again entirely dtaappeared X-t*y acne* Jaly 30, 
iqjo, revealed the pr ea ence ol a deformity cf tha dnodoum 
chirirteriitlc orf an ulcer but the JaJanal alcrr prrvioraly 
ytnofired wt* not wen at thh ten Ra-rnmhiallon waa 
tdvfwd, aid X-cayi oa Aogmt 14, 1930 aboard a nonaal 
girtro-enteroatocrr tteana. whh no rridrnce erf 


a inch* m « about the atoeni. The patient remained per 
fectfy well aetd December 17 1931 when ha returned, 
itatmg that bo lad ibght pain for 1 w eek* and X zay aeon 
March aj, 1931. failed to vkmloa the fejunal akrer nre- 
ncxiafy reported. X-rtyi December 14, 1931 revealed an 
ulcer at tha pyf on c nng but no 6 hour retention and a oor 
mal itccna At tha time the patient waa put 00 Samxlcrh 
itreptococcca vacone, tatrav enocihy atartmg with jd/jco 
at the fim injection and inertaaed j j/mo weekly Oa 
January 14 1931. the pa tout wu perfectly well, and onca 
January 193* tha patent ha* bee* fiee from lymptcwi 
and wa* la*t wen December 17 1933, when he Bated that 
be had felt perfectly wtD for the past year and a half. 
X-ray ac-ies deem liar t 193* revealed the peewmee erf a 
droaenal defermhy with a normal a toms ana ao eildenca 
orf niche forma tico or localued f min ni could be dkmoo- 
rtrated 

It is worth while noting that m thi* patient hi* 
opentioo wa* dooe in November of 191* and he 
wa* lymptom free anti] June of 19*9, except for 
corutipatioo. Hi* \ ray *erie* wa* negative in 
iDy of 1919 for a marginal ulcer but a ojtro- 
jejunal ulcer wa* demonstrated in December of 
thae mum year, or 7 year* following hi* gaitro- 
enterostomy It b Interesting to note that tha 
patient had been given up by the internist in the 
clinic a* a medical failure, and after giving him 
another trial with a Sippy rechnen hi* lyraptom* 
disappeared In about 6 month* after their ocseL 
With tbe exception of * Blight flare-ups, one in 
October of 1910, or 6 month* after be had been 
entirely free from symptom*, and another in 
December of 1931 alter he had again been free 
from symptom* lor appear ’i time, thi* patient ha* 
been entirely weD From hi* repeated X ray ex 
amination* It is certain thl* patient developed a 
ga*tro|eiunaJ ulcer and thl* typo of ulcer can rtm 
periodicity u doe* a peptic ulcer 

Casa 3 Male, Amencan, ip 33 yon, admitted to tbe 
dime March to, 930, compkimug of pam In tb* cprfg**- 
ftum . n» bad bees treated in tbe medxal ward* orf tb* 
bo^atal for t osargbal alcer from March fi, 1030. to Match 
*9, 1030. A rfoimi orf tb* ho*j*taI records revealed tiat hi 
1918 ta had been opented open for a duodenal ulcer aod a 
rastro-enteiiatcauy bad taen ptrfonaed in tbe Greeawkh 
HospilaL Prencaa to tbe cgxnteei be bad bad gJautac 
(Sscocnfcut after meals for a period orf 8 year*. Foflowmg 
tb* operate* for a period of 4 mo c t b* b* had rfcft greatly 
improved but then the pain hod returned aad for 4 mooih* 
befor* s d c rrlsain u to BeSrvue Hoapttal be bad bad tarry 
itool* aod bad vtamted blood for a j day period. X-T*y 
•cries March 1 1 1901, revealed tb* practice orf aa alter la 
the efferent loop erf tb* jejunum, pot dotal to tb* at* erf tb* 
vtrwv »lt_h Lia doodcutua deformed and a imaD 6 ban g*»- 
tnc reside* pseaeot H* was placed on a Stppy reghaea aad 
refcTtd direct to the dmk on leaving tb* boafataJ At tb* 
tfm* b* eatered tha cflm c b* waa placed ou S rundrr 1 * strep- 
tococma vaccmr otrav ru o ws ly ijfoo bacteria bring ad- 
ministered at tb* tret bkcriou and the araouat bcraasM 
3000 a week, so aa to avoid any reanicu. Imrsadiatt reflet 
9 pain waa attained after entering thocBak and there were 
ao cocgdabits until August J 1030 when h* ccumJairod trf 

• KrtmntTMi dacccrfort widen laitwf an til Septeruber 
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11 when It entirely disappeared. A ray sene* August 13 
1930, revealed a small niche distal to the stoma In the 
jejunum, with localbed tenderness at this area, character 
bde of a jejunal ulcer The patient had no further com- 
plaints until January 15. 1931 when he had some epi- 
gastric discomfort which he complained of until March 3 
1931 when it duappenred after which time he was symp- 
tom free for 10 weeks. X. ray series March t 1931 re- 
vealed a deformed stoma with a niche in the jejunum, 
distal to the site of the anastomosis which was exquisitely 
tender to palpation. Diagnosis Jejunal ulcer At this 
time the patient was receiving Sa under’s vaccine, intra 
venoosly and was returning weekly for treatment until 
May *1, 1931 when he had a return of his abdominal pain 
Thai he was given gastric mudn and on June 11 1931.be 
was greatly improved and had very little discomfort. Two 
weeks Later he was symptom free and was on an unrestnet 
ed diet Since that time the patient has been practically 
symptom free, except for s flare-ups of symptoms lasting 
for 1 to s weeks. He was last seen January 24, 1034, at 
which time he was symptom free ana had been so tor ap- 
proilmiteiy r year X ray series March si 193a revealed 
the following Folding of greater curvature of the stomach 
on either side of the stoma, with diminution of the normal 
jejunil marking in the distal loop of intestine but no niche 
or localbed tenderness present. The evidence indicates a 
gastroduodenitis but the presence of an aker m association 
with it cannot be substantiated on the basis of the roent 
genoiugical evidence at thb time. 

This patient is of considerable interest as there 
seems to be very little question about the dlag 
nosis of a gastrojejunal ulcer and with varying 
types of medical treatment this patient has been 
symptomatically cured for approximately i >4 
years, and this, of course, is Important when one 
u usually taught that marginal ulcers do not re 
*pond to conservative treatment. 

Can 6 Male, Irish American, 36 year* of age, admitted 
November 3 1928 complaining of abdominal pain sod 
having bam discharged from the medical service of the 
hospital the day of admission to the dime. Rfsumt of the 
hospital records was as follows Admitted October 15 1928, 
discharged November 3 1928. Complaint Pain in epi- 
gistrfam coming on 1 to 2 hewn after meals for the past 5 
yean, and it aw akens him from hb sleep Occasionally be 
vomits bat usually bicarbonate of soda, or food, relieves 
the pain During the past year hb pain has been getting 
tuort aevere and more persment and be haa had very little 
freedom from hb discomfort. X-ray series October 18, 
*9*8, revealed a filling defect In the inner and outer part 
of the duodenum, characteristic of a duodenal ulcer A 
Sfppy diet was followed while he was In. the hospital- The 

E bent stated that 5 yean before be waa X rayed and told 
had a duodenal ulcer and waa treated at that time for 
th* ulcer with temporary improvement He made only one 
visit to the clinic and was admitted to the hospital as an 
f°* T g g acy case February 24, 1929 with a history of having 
bo® well since hb disdiarge from the hospital until one 
j^ tk bef ore hb srlmlgirm when he began having pain In 
hA qag sstrium. About 6 hours before his admission be felt 
psin in hb upper abdomen which caused him to 
“d*P*e fn the street, doe to the Intensity and was brought 
tothc hospital In a tari. A diagnosis of jierf orated duodenal 
“^■^ai made, and the patient operated upon immediate 
^Operation revealed a duodenal ulcer in the anterior 
portion of the duodenum which had perforated, 
i be Indurated area waa embed and the duodenum closed 


with No. i chromic gut. 3 interrupted layers of sutures 
being used- An uneventful convalescence was made and 
the patient was discharged from the hosnftal March 
1929 and re-admitted to the rimlc March 16 1929. He 
was seen regularly In the clinic until August 10, 1019, and 
at the time of this visit he was complaining of pain in the 
epigastrium which he had for the past a weeks Although 
he did not return to the dime following thb visit he was 
re-admitted to the hospital January 6 1930, and dis- 
charged January 17 1030. X ray series January 8 1930 
revealed a persistent fi ll in g defect of the inner and outer 
borders of the duodenum with a 6 hoar gastric residue of 
one-third of the meaL Operation on January io, 1930 
revealed the anterior superior portion of the duodenum an 
Indurated area which had stippling over it and a partial ob- 
struction of the pyloric ring, with slight dilatation of the 
stomach. A posterior gas tro-en Urostomy was dooe with 
No i chromic sutures for the anastomosis, without clamps. 
The abdomen was dosed in anatomical layers. The patient 
returned to the clinic February 1 1030. at which time he 
waa symptom free and his abdominal incision entirely 
healed but he nude only s visits and was last seen March 
8 1930, when he was perfectly well, lie was not seen again 
until August 13, igti when he had no pain or Comp bints 
but returned March * 1933 complaining of severe ab- 
dominal pain for the past jdaya. X ray series March 10, 
1933 revealed tenderness over stoma, with a niche forma 
tkto at the site of stoma. The patient was then put on a 
first week Sppy diet, with powders, and hb symptoms im 

f 1 roved. On May 4, 1933 he had gained 11 poanas and was 
ret from complaints. On hb last visit November 14, 1933, 
he was symptom free 

One can see that this patient was a rather unco- 
operative individual and no matter what the type 
of treatment was used on this patient a poor re 
suit could be expected, as he usually did not re 
turn for treatment until he had a return of symp- 
toms, and he also used alcohol and tobacco to 
excess. 

Case 7 Male, Irish American, age 35 years, admitted 
to the dime February 18, 1932, complaining of epigastric 
discomfort which was severe. He had been operated upon 
in 102a for an ulcer of hb stomach. Rfsumf of previous 
admissions was as follows Patient admitted to Bellevue 
Hospital May >7 19^4. discharged June 15 1924. Com 
plaint Attacks of pain in epigastrium since 1010 which 
would coma on about 30 minutes to 3 hoars after eating 
and was relieved by food. X ray series May 19, 1929 re- 
vealed a duodenal nicer bat no 6 hour retention- Operation 
June 3 1914 An ulcer cm the anterior superior portion of 
the duodenum just distal to the pylorus which was pene- 
trating through the entire coats of the duodenum but the 
gall bladder waa normal A posterior no loop gastro- 
enterostomy was done without damps. No 1 chromic gut 
being used for the anastomosis. The uker was inverted qy 
several interrupted mattress sutures and a routine spoen 
dectoeny was done. At the time of entering the dink 
February 18, 1932 the patient had been entirely well until 
3 weeks before nb a dm iss i on when he began having epi 
gastric pain which was more severe than that he had pre- 
vious to hb operation X rays cm February 19 1932 re- 
vealed an uker in the first portion of the duodenum bat the 
patient was requested to return for a more careful study of 
the gastro-enteiostomy stoma. Re-examination March 7 
193* revealed a duodenal ulcer and a gastro-enterostomy 
functioning normally bat no niche suggestive of an uker 
in this region was found. The patient’s pain was so severe 
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that be wa* ad bed lo enter tb* hospital for bed rest. IIo 
remained m 0 * hospital foe bed rest from March 8 to 
March 13 Um symptom* subsided while m bed and on a 
Stppy dirt and he asked to leans the bo^atal ITs returwd 
to the dime for treatment and ha pain became *0 severe 
within a wteks that be a as forced to return to tb* bowlful 
and *M operated upco Id *f»te of t»ei*lr\*X-fmy fiodmgs 
a diafnoKi erf pstrojejunal ulcer »n made and ba »u 
operated upeo March 15. igyj Tbe abdemeo was epeued 
and tbe duo d e num »ai found mobile but both p*ip*ticm 
and inspect** acre negatne for an ulcer Cto nnpectraf 
tbe stora* froeu tbe pm loot gastro-ectercwtamy it wai 
fooiMd to be patent and an aleer was found era tbe posterior 
wall of tbe atomadi near tbe ataifimoaa Tbe ulcer wta 
about tbe sue erf a fiv e cent piece, and peaetxatmf f ran tbe 
po*ter*x a ail of tbe stomach iato tbe pancreaa As rt waa 
not poaaibl* to liawwociat* tbe aruutomoa* and rcase lb* 
ulcer, tbe only method of approach aaa a partial rastrre 
tocoy Tbe aker in tb# Coroach was freed fnxn tbe pan- 
crea* aith difficulty and tbe jejunum at tb* site erf tbe 
anartocnoata wai erosed, and u rwd to-end anastomrwa 
done An anbeobe anastomosis aaa dan* between tbe 
je junum and Comnch, nmf tb* prcnfnmJ loop to tbe great 
er am at are, and distal to tbe leaser at it caaard lea* rota 
tloc gf tbe inteatnm by tha apprtmh, and bo chroma: 
sutures oaed Then an entero-entrroatotny « a t done be- 
tween tbe pctramal and distal loop* 0 rf tbe Kirom 

The penetration of the ulcer into the pancreaa 
necettitated a subtotal gastrectomy am the alcer 
could not have been curbed by anv other surgical 
procedure The patient made an uneventful coe- 
valeacence following the operation and hai been 
•een m the clinic at frequent interval! and waa 
hut »een November tc 1953 at *bkh time be 
wai perfect!) well and had do complaint! \ ra\ 
cxaini n atxio of the mtn> intestinal tract No- 
vember 3. 1933 revealed the presence of a gastric 
rejection out no evidence of a marginal ulcer 

It if worth while noting that this patient went 
for 7 yean and 8 month* entirely free from svmp- 
tcuni when hu symptom! returned which were 
more irvere than those for which he wai operated 
upon In spite of 1 negative \ ray «erte* hi! pain 
was *0 etcru ci almg tint the dtagnoau of gastro- 
iejunai ulcer waa made and the patient advised to 
have an operation. Thu patient lUiatratei that a 
marginal ulcer can occur at long interval* follow 
ing gaatro-enteroatomv and that in spite of nega 
the X rays one can have such a complication 

Cm 5 Male, Irish \mencan, 55 y«ri erf age, admitted 
to tb* dune Dr em ber 8, iqjo, eompfalmng rrf pain tn 
tbe •null erf ha tack and epfaulxann. with * hai ray of 
havmj hid stomach jwm f r the put 10 to 11 JT»rj B* 
bad been operated rp<« m tbe Jem oh Hospital, Brooklyn, 
only 6 moothi peevtooa to admwnon few* perforated alcer 
Fbr years pervious to tb*t b* had been open ted upon tn 
th* Jersey City Bo^utal, an cepioratory Ivpcrotomy and 
appendectomy hwv mg been done X-r* y serin December 
*J, rajo, lev tried * persistent deformity of tbe outer ber 
der of tbe first portico of tbe doodrnitm, characteristic trf 
in nicer with (castro-enterostomy stem* semewhat 
dxtdnisbed, with only small tmou*t erf barium getny 
through It Report fpxn the Jersey City Hospital stated 


that tbe p*tknt entered if arch 11 toifi, dtwiurcrd April 
»i 1 5 Hi. X-ray serde* revelled Irregular duodenum, other 
mi** arpthe, and be was open ted upon April 7 »n ab- 
dominal rrpioratjrm rev eahng that tbe f»B Madder stom- 
ach sal duodenum were normal, but an appendectomy ra 
done Patient m adnrittrd t tbe Jewish Ik*g*tal, 
Brooklyn, March 14, loyo, discharged ilaivh 18, ipjo V 
few been pern ious to admiwacc be iu wired with ■.■idea 
p*ra m tbs rpnut Hum and taken to tbe bo*plt»l a* an 
tm up ay case and epented apoo tbe sum* day At tin 
Um* an old indurated pyloric ulcer was found which hid 
perforated Into tb* pancreas. Operation oxidated of do- 
wire of tbe ulcer and a pewtenoe raaUO-enteiTwtocny Tbe 
patient bad relief frem hu dwcomfort for only a few merle 
Fee tbe put 4 month* be h*» bvd peidatcut abdoenh-j' 
pam which * oceadonaBy rebei ed by food Sj under's eac 
cme o 1 cnbac centimeter* was given subentaneomfy and 
this treatment waa continued at weeUr liirmh On 
January 1 j 1011 be wa* 00 a fourth week Sfpprr dirt and 
was (crLmm adi and had no consfinaU IT* failed to r»- 
turw rejrnmiy to tbe dime, but on Joir 30, , he had 

no rrwTrj jj tn fm and had bera symptom tree dnea Janaatr 
On \ujn»t ij, tbe patxnt craraUarned of sev ert pam la tbs 
epigastrium, and at this time he wa* adv wed to take pw- 
tnc macm and a second a eek •nripy (bet Caitnc rnaao 
caused uvusea and oanling and be diwontiooed it. An 
X ray Knei on September 14, ioji revealed a deformity 
erf tbe duodenum characteraUc of a duodenal nicer with the 
ga»tro-enterc*totny fnnctsxunj normally Howertr be 
coctaoed to h»\e severe sbdonimaJ pun and in w* 1 * ^ * 
strict Sqyiy rryutxn and poa der* he obtained cm irlW On 
October u, ojr be was sun ha fcng srrere ruin liot di»- 
caotiaoed tnatment and went to a pirate phyddin He 
rrtujord on September 9, igjj atill ccsipfaining of sev era 
pun and waa ad need to enter tbe hospital foe onentkn 
X rat serxs September 4, 031 mealed a daodensl de- 
formity, atoma normal, and no evidence of * aistyinal 
ulcer Benue of tbe severe pam and pmfcngrd medical 
treatment however dtanl duynon* of gastro-Jepinil 
uIctt was made and operation ad Med Operation Septem- 
ber 9, 9ji \\ ben tbe abdomen wa* opened mnoero ws *d- 
bessons »rrc IcKtnd and separated, *Xo a large margi»*l 
ulcer on tbe jeiuual side erf tbe ana«totr>o*M atach had per 
form ted into tb* pa nel r at - Erpkxatloa of tbepykraa taued 
t rev e»J an> ev Idence of a cbrodeaaJ letaar The stoma wM 
disassocutfd and the domach was clceed with J la yers a 
tnterrnpted No. r cbnxnJc yut It mas uectwary t* resect 
8 me he* of jejunum and to evciae the ulcer from the pan- 
creas, and an end-to-end anastomosis to tb* jejumm was 
done with No 1 chromic gut, J layer* 0/ prime* bemg 
uetl Patient made an anev ratio] coovalcseence and has 
bera seen regularly In tb* clinic and wa* last sera Nov 

ber 1 1 tqjj, wbra b* bad no pam o* ccmptalnta rriirsl** 

to hb abdomen, 

Tbu patient OKtftiatei 3 intereMiu^ pointt 
First, he had & duodenal ulcer and during tn ab- 
dominal apforadoo the operating surgeon failed 
to find the leskn which b not an infrequent occ ur 
rence Second, the patient had an acute perfo- 
rated duodenal nicer and a gastro-enterostomvwa! 
done * hlch has been advocated In *otne rfimea In 
acute perforation!. In spite ot Lhl* he developed * 
marginal ulcer immediately upon hi* dtacharje. 
Third, the \-rav lerfei in t!hi! caae were ah nega- 
tive. and the etinleal diagnoais of Jejunal ulcer wa! 
made In spite of the negative X rty finding*. 
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Cake o Male, I rah American, ape 31 year*, admitted 
to the rimtr March 17 1931 cocnpmminp of abdominal 
pain- He hod been operated upon twice tor ulcer* of hi* 
stomach. Patient *tate* that he had had pain in the pit 0/ 
hh itomteh »lnce a nnall chfld which wn* relieved by food. 
It wa* conrkiexed hunger pain until the age of 16 when it 
became quite »CYere. lie wa* treated for an nicer from the 
age of 16 to *5 but the pain became gradually worae. X 
ray* in 1918 revealed a duodenal ulcer and u the pain be- 
came gradually worse he wa* operated upon In the Brook 
lyn 1 1 capital in 1913 and a gaitro-eaterootomy wa* done, 
following 'which he wo* free from tymptom* for a period of 
3 year* when In 19*8 the pain returned In that year he 
wa* treated in the King* County Howntal, Brooklyn, for 
13 dayi on a milk diet and powder*, following which oe wa* 
*ymptom free for about s month*. In April, 1919. hi* pain 
wa* severe and he went to the Mayo Clime awl wa* re 
operated upon The report from there revealed a perforat 
ing giitrokjonal ulcer with the major portion of the lesion 
being m the itomach, and perforating into the colon, with 
a duodenal ulcer on the posterior wall perforating into the 
pancrea*. The operative procedure conai*ted of ciacon- 
nectlce the gaatro-enterentomy, resecting the jejunum with 
an eod-to-ead anastomool*, and a resection of the ito mach, 
one half of the stomach being removed and a Ffilya ana it 0- 
moia being done Following thb operation the patient wa* 
free from symptom* ontfl October 1930 when be had a re- 
currence of pain and tfnee thtn he ha* continued to have 
recurrent attack* of epigastric pain X-ray lene* February 
18 193a revealed a partial gastrectomy with a functioning 
itoma, without locaWd tenderness, or ob* tractive signs. 
The patient made only a vfslt* to the clinic when on Octo- 
ber 6 J03* he came in complaining of aevere abdominal 
pain with a loaa of 4 pound* In weight X ray senes Octo- 
ber 14, 191* revealed a jejunal ulcer visualized fluoro- 
•copically but the aamewm* not aeen on the plate* October 
17 193* patient complained of having had a hemorrhage, 
with tarry stools, and wa* m bed for 10 day*. On November 
3 the hjWDorrbagc had » topped and he wa* feeling well 
brnce then the patient ha* continued to have attacks of pain 
every 4 to 6 week* which may last for 1 to 3 week* and are 
very tevere The patient follow* a rather *trict regimen 
with powder* for the relief of pain \ ray aerie* Apnl 17 
1933 revealed the presence of a partial gastrectomy and a 
niche, with tenderne** to palpation just distal to the «te of 
anastomous Re-examination wa* requested m one month. 
The patient ha* not returned to the dfnic since April 
1933 


This case is of interest as the patient had symp- 
toms characteristic of an ulcer from early chfld 
hood and he was operated upon at the age of 25 
and was symptom free for 3 years. He then devel- 
oped recurrent symptoms and one year later was 
re-operated upon for a jjastrojejunal nicer Fol 
lowing the gastnc resection for the gaatrojejunai 
ulcer the patient was well for iK years and then 
developed symptoms of a second jejunal ulcer 
We have quite conclusive roentgenological proof 
that this patient is at the present time suffering 
from a second gastro jejunal ulcer following a gas- 
tric resection for the first marginal ulcer 

Case 10 Male, Auttrtan Jew 54 ytari of age, admitted 
to the cli ni c December 1 1 1030, com plaining of severe epi- 
gastric pain for 3 mouth*. Tbe patient had been operated 
upon in April, 19*0 for an ulcer of hi* duodenum in Belle 


vac Hospital and the record* revealed a ea*tro-entero*tocny 
wa* done. Following the operation he Tad been perfectly 
well and remained *0 until 1917 when be had a few symp- 
tom* but they denied up immedlatdr and until 3 month* 
ago be had do real abdominal pain *ince hi* operation ro >4 
year* previoutly X ray *erie* November *6 193° reveal 
ed an ulcer of the first portion of the duodenum and a dot 
mil fu*tro-entero»tomy itoma. He wa* placed 00 a Sippy 
diet and hi* lymptom* subsided within a few week*. On 
January *7 1931 he wa* entirely symptom free and had 
been ao for a period of 10 day*. He wa* not aeen between 
January and July 16 1931 when he returned complaining 
of pain in hi* epigaitnom for 3 to 4 week* At thi* time be 
wa* placed on Sounder's vaedne 10.000 intravenously 
which he reed red at weekly Interval*, Increasing the bac 
teria iecoooper week. X ray *crie* Augtut n, 193 1 »bow 
ed a deformity of the brat portion of the duodenum char 
act eriitic of a duodenal ulcer but there wa* no evidence of 
a marginal ulcer From July until November the patient 
returned at weekly Interval* and wa* following a itrict 
Sippy diet in adchtion to Saunder 1 * vaedne which wa* 
given for 8 weeks without benefit, and then ga*tnc mucin 
wa* given lor 6 week* without any redd In view of hi* 
persistent pain be was advised to enter tbe botpltal and 
wa* operated upon for a paitrojejunal ulcer in spite of the 
negative X ray tenea. He was admitted to the hospital 
November 11 1931 and wa* operated upon November 10, 
1931 An ulcer wa* found on the poatenor portion of tbe 
duodenum which wa* not adherent to the pancrea* In 
spection of the posterior wall of the itomach revealed a 
large marginal ulcer with tbe transverse colon dightly ad- 
herent over the ulcer The adheilora were freed but the 
wail* had not been completely perforated The defect wa* 
then closed Tbe anastomosis disoodnted and tbe jejunum 
wa* doted In layer* with No 1 chromic gut, but it wa* not 
Dcc eM Gry to resect the jejunum The stomach wa* also 
doted with No 1 chromic gut A chronic cholecystitis wa* 
found but there were no *tone*. Cholecyatectomy wa* per 
formed. In view of the poor condition of the patient It wa* 
thought inadvisable to do any farther surgery an tbe itom- 
ach, although there wa* a definite ulcer In trie duodenum. 
Since the operation the patient ha* returned regularly to 
the dink, and ha* been improved but continut* to have epi 
gastric distress. X ray tent* October 1 7 rp 3 » revealed an 
ulcer of the first portion of the duodenum but no 6 hoar 
gastnc retention X ray *erie* August 4, 1933 revealed a 
deformity and tendernen over the duodenum bat no ob- 
struction or gastric residue. The patient wa* last *een 
Octobers 19JA at whkh time he complained of cplgaatrfc 
distress and pain at interval* but the pain* were much lea* 
•eve re than before hi* operation 


In this case the patient went symptom free for 
10# years after a gaitro-enterostomy and then 
developed severe epigastric pain. In spite of 2 
negative X ray series and systematic medical 
regimen the symptom* persisted and the patient 
was operated upon for a marginal ulcer The his- 
tory of this caae proves that a long follow up is 
necessary' and too much reliance cannot be planed 
on X ray findings 

Case 1 1 Female, German age 47 year*, admitted to the 
clinic April *4, 1930, having been discharged from the 
hn^ftal on Apnl 1 1930. At the time of admit* Ion to tbe 
hospital February 14, 1930, ibe complained of pain In the 
right upper quadrant of 3 weeks’ duration and for 1 week* 
It has been getting more severe. She had been operated 
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This patient illustrates a gastrojejunal ulcer 
which occurred 6 years after a gustro-enterostomy 
which was performed for a true organic stenosis, 
following a plastic operation for a perforated duo- 
denal ulcer Both the first and «erond operations 
were done b\ one of us (J W H ) The patient 
was a most co-opera tive individual and in spite of 
the absolute Indication for a gastro-enterostomy 
he developed a gastrojejunal ulcer which at the 
present tune is under control with a dietary 


The cases here presented axe reported in detail 
so as to give a complete clinical picture of each 
Of 13 patients 5 were operated upon in hospitals 
in or around New York and 8 w ere operated upon 
at Bellevue Hospital no 2 patients were operated 
upon by the same surgeon From the review of 
our cases we feel that any conclusions drawn os to 
the percentage of gastrojejunal ulcers developing 
after gastro-enterostoray is most inaccurate un 
leas the patient has been followed for a to vear 
period, and also seen at frequent intervals with 
repeated \ ray examinations, A follow up letter 
in stomach cases we believe is not only Inaccurate 
but misleading and Instead of being a help usually 
presents false information. It is seen that 3 of our 
patients who came to operation developed symp- 
toms of a marginal ulcer after 7 years, one io }4 
years following gnstro-enterostomy 
When one realizes that the great majontv of 
our patients have been followed less than 5 vears 
and that in 79 gastro-cnterostomies we have en 
countered 13 gastrojejunal ulcers, or 16-4 per 
cent, and of the 13 cases 3 occurred after 7 years, 
it would seem that a 10 \ ear follow up is necessary 


in drawing conclusions as to the percentage of 
gastrojejunal ulcers. 

It la important to emphasize that, to a great 
extent, gastroicjunal ulcers run the same course 
as do peptic ulcers, that is the patients have pain 
with periodicity and freedom from symptoms for 
intervals of weeks or months — one reason why the 
flare ups that are occasionally seen in patients 
after operation are passed over light h if N. ray 
examinations have not been taken Our cases 
have also illustrated that too much dependence 
cannot be placed upon a negative gastrointestinal 
examination, for patients frequently will have a 
marginal ulcer in spite of several negative gastro- 
intestinal series. 

Medical treatment should be tried for as long a 
period as the patient progresses satisfactorily be- 
cause marginal ulcers will get symptomatic relief 
from conservative treatment the same as will am 
peptic ulcer If the patient continues to have 
severe pain under medical treatment it usually 
means the marginal ulcer is perforating into some 
adjacent viscus the pancreas and transverse colon 
bang the organs most usually involved. For that 
reason it is best to submit a patient with a gastro- 
jejunal ulcer suffering severe pain to a second 
operation rather than to continue medical treat 
ment if the pain is not relieved or improved 
rather promptly under conservative treatment. 
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FI* 1 Melano-epithelioma Diffuse cellular growth 
and collect lorn of melanin (Cue 1 ) 




Fig 1 Melano-epltheboma Vlveolar formation alto 
a few co flections of melanin (Cate 1 ) 


She did this, and at that time there w*» no evidence of 
recurrence or extension of the process. 

Case 4 A housewife, agra 48 years, registered at t he 
dink Juraary 1 1931 Her chief complaint! were 0/ dis- 
comfort In the upper right abdominal quadrant and of a 
•mat at the lower end of the apine. The patient gave a 
very loo* and detailed history of attack* of abdominal dis- 
comfort, nausea, and vomiting aggravated by Ingestion of 
fried or greasy food*, but denied having had Jaundice at 
any time. The sums mentioned had been present Inter 
mitten tiy for 11 year*. 

The polio rate, temperature, and blood p rewire were 
awmal Laboratory examination* of the anno revealed a 
dight trace of albumin Examination of the blood, lndod- 
m* a platelet count, and estimation of the bleeding and 
coagulation time, did not diidosc any variation from 
normal. Roentgenographic examination revealed that the 
heart was moderately enlarged, but there were no demon- 
strable lesions in the stomach or cokm 

The heart sound* were distant, and the abdomen wa* 
•carred from previous surgical procedure! which included 


removal of an ovarian cyst from the left tide in 1912 
removal of a cyst from the right side in 1914, suspension 
of the uterui in 1^14, an operation to relreve inhesions 
because of abdominal pain In 1915 and exdilon or lection 
of “a nerve on the right aide'’ for the relief of abdominal 
pam in 1016 

Sigmoidoscopic examination, limited to to centimeter* 
because of the presence of sharp angulation disclosed the 
presence of moderately extensive internal and external 
neroorcboidi and a draining sinus in the posterior median 
line, 3 centimeters from the anal edge. Operation was 
advised The patient returned to her home and remained 
there until March, at which tone she reappeared at the 
clinic for surgical attention The fistula was repaired and 
the hemorrhoids were ligated and erased. The patholo- 
gist reported that the specimen removed was inflammatory 
cavernous hrmanjflo-erKiothebomatoui tissue, with foreign 
body giant cells (Fig 4) 

Her convalescence was uneventful and there has been 
no evidence of recurrence of the condition up to the pres- 
ent time 
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Hesoanglo-endothelsama, graded i The endo- 
«ebal cefls to s large extent have differentiated Into 
“PEwtt*- (Cue,.) 


Fig 4. Hkmangjo-endothelioma graded 1 A ca\ern 
ocs area made up of erythrocytes and a pepHlary endo- 
thelial growth. (Case 4 ) 
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Mefano-epitbellomata are generally considered 
to be extremely malignant, giving rise to cariv 
and widespread metastasis Case i b typical 
The original lesiem was very small and apparently 
it was completely removed, but In spite of thb 
the fatal outcome wai comparatively rapid The 
widespread metastasis was exemplified by the 
metastatic growth* demonstrated In roentgeno- 
logical examination of the thorax. Radium ap- 
plied locally and over tbe groin did not cause 
appreciable retardation of the progress of the 
disease. In thb ca*e the graas appearance of the 
original tumoc was not unlike that of a comport 
lively innocent but painful thrombotic external 
hemorrhoid. The fact that the Intensity of the 
symptoms increased for 3 meets instead of sub- 
siding u b characteristic of the pain in cases of 
thrombotic external hemorrhoids, a as sufficient 
to warn the examiner that the condition deserved 
added consideration and the ipott\ pigment* 
turn m the skin suggested the possible under 
lying pathological condition 

Case 2 b more confusing, for the diagnosis was 
revealed only when the pathologist made his 
routine examlnatioo of the tissue removed at 
operation The mass discovered was very small 
and the ansi canal was scarred from previous 
treatment. The scar tissue so distorted the canal 
and the flexibility of the tissue in this region that 
the tumor could not be discovered b\ gross ex 
amination or palpation 

Hrroangio-endotheliomflla are relativdv more 
rare than melano-epitheliomata are less rapid m 
rate of growth and metastasis is less frequent 
There is leas information in the literature con- 
cerning these growths, but metastasis has been 
observed MacCalhim died a case in whkh the 
original growth was in the small intestine and 
there were hundreds of metastatic growths In the 
liver In another case the tumor arose In the 
region of the scapula of a boy This tumor was 
partially resected, but it raiadly recurred and 
there was metastasis to the lungs MacCallam 
stated that the tumor suggested a h vpernep hmrm 
but that no tumor was found m the kidneys, supra 
renal glands, or drew here and that the metastatic 
growths were about the sue of a pea The same 
author mentioned Calmer* who ated a case m 
whkh metostaiis was to the internal organs 

Case 3 closely paralleb Case r The duration 
of the growth was similar to that in Case r os was 
its anato mi cal situation In Case 3 however 
the growth was poinlem, although increasing m 
tire. Likewise it resembled a thrombotk ex 
ternal hemorrhoid, but the total absence of pain 
pointed to tome other type of pathological process 


The fact that the patient had previously been 
informed that she had hemorrhoids, and the fact 
that sbe had an abnormally Intense fear of cancer 
account for her dose observation and prompt 
effort to seek a remedy for thb condition 

To carry on the companion of cases P« v 4 b 
very similar to Case 1 in that the neoplasm was 
discovered at the time of the routine examinatloo 
of tissue by the pathologist. 

These cases evoke consideration of several im- 
portant phases in the dlsjmosb of anorectal le- 
sions It has been stated frequently that actual 
examination of the anus and rectum b more 
important than b the history obtained from pa 
tients relative to lesions of these parts. However 
the history cannot be totally ignored as b well 
illustrated by Cases 1 and 3. It b tree that 
examination b of greater relative valae than tbe 
history when considering anorectal lesions, but 
the history frequently will point out tbe Miami 
differences in lesions that appear to be similar and 
it cannot be too lightly considered 

Two of the fuses described prove the value of 
the routine microscopic examination of tissue re 
moved at operation. This routine is almost uni 
versal when large masses of tissue are removed or 
when a diagnosis b obscure but it b less rigid I) 
maintained with regard to the comparatively 
small amounts of tissue removed during an ano- 
rectal operation Thu b especially tree when 
hemorrhoidectomy b performed 

Tbe prognosis m cases of mdano-epitheUoma is 
grave, but it is not beyond reason to expect that 
if the growth could be discovered soon enough 
tbe prognosb could be altered favorably It b 
worthy of note that McEuen has used roentgen 
therapy m six cases of mefanoMrconm and has 
reported two cvnes In general. It is the feeling 
that these tumors are comparatively resistant to 
rad mm and roentgen therapy Gcnernlh the out 
look is much more optimistic for patients who are 
afflicted with hemaogio-endothdkauata These 
growth* occur frequent!) in parts of the body 
where they attract attention rather early and 
surgical excision brings about cure In a large num- 
ber of cases. Tbe progress of the growth a slower 
and it a more responsive to the effects of radium 
and roentgen therapy 

It b Interesting but of little importance, that 
mebno-epitheOomata in thb group occurred In 
men and the hannangio-endoth«iacnata in women 
A case of melanoma in a woman has Just been 
reported by Marino kraker reported a case In 
which mebnoaarcotna occurred so low In tbe rrc 
tom that the patholqjat disc ov ered epithelial 
crib of tbe squamous tvpe 00 one border of tbe 
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tissue removed Goldblatt also reported a case of 
melanoma in which the tumor projected from the 
rectum. The patients whose cases are here re 
ported were within the so called cancer age but 
otherwise their ages were of no significance 
The differential diagnosis of anorectal lesions is 
not emphasized as frequently as is the differential 
diagnosis of pathological processes occurring m 
other parts of the bod> These coses serve cm 
phaticaily to point the need of considering the 
wide range of pathological possibilities in this 
region and also the dose resemblance between the 
most benign and most malignant lesions. 
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RENAL TUBERCULOSIS AND NEPHROLITHIASIS AS 
ASSOCIATED DISEASES 

D VNIEL N El SEND RATH A B M D F A OS Pahs Fkakce 


T HE only available statistics as to the f re 
quency of an association of renal tuberculosis 
and nephrolithiasis in a large number of 
cases are those of Brongersma Wfldbolx, Cren 
thaw of the Mayo Clinic, and Tordo 
Brongersma had never observed the combina 
bon in 1000 cases of renal tuberculosa Wildbolz 
has seen the association in only 14 (1 4 per cent) 
of 1000 cases. In a recent paper Calcification in 
Renal Tuberculosa ' Crenshaw of the Mayo 
Clinic states that there was roentgenographic evi 
deuce of definite calcification in 131 or 7 1 per 
cent of 1817 cases No distinction a made as to 
how many of the 13 1 cases represented simply cab 
ofication m the form of lime deposits in a tuber 
cnlout kidney and as to how many were cases of 
true, Le. well formed, calculus formation found in 
association with renal tuberculosis. Braasch and 
Olson of the Mayo Clinic, in a paper published in 
1919 stated that, in 19 of 1079 cases of renal 
tuberculosis, a true calculus formation was found 
Tardo quoted by Gottstein collected 10 cases of 
calculus formation m 1047 case* of renal tuber cu 
loala operated on In Italian dim es 
u It is very important, as will be seen later under 
General Considerations, to make a dutmcticm 
between simple calcification and true stone forma 
hpn in tuberculous kidneys from the standpoint 
of both diagnosis and of prognosis. 

I have been able to find reports of 3s cases pub- 
hahed since 1920 to which 5 personal^ observed 
ca9C * we added. Although the total number of 
ca5CI °f an associated renal tuberculosa and 


nephrolithiasis or ureterohthiasu a comparatively 
small the possible occurrence of such an associa 
tion should be constantly borne in mind In fact. 
Wild bo lz goes so far as to say that one should sus- 
pect an associated renal tuberculosis in every case 
of renal or ureteral calculi associated with mfec 
tion 

PERSONAL CASES 

Cam. 1 Clinical diagnosis renal tuberculous, confirmed 
by operation Small calculus in cavity of tuberculous 
kidney 

Patient waa a female aged 19 yean, who had had burn- 
ing on nnnation and frequency for a year She had an 
attack of renal cobc 6 menthi before my fiat examination, 
which re ? ea ted evidence* of right renal tuberculosis. 
Nephrectomy was performed and the ipedmen » bo wed two 
small calculi ui one of theca vibe* (Fig 1) of a kidney which 
waa the aeat of a moderately advanced caseocavernous type 
of tuberculosa 

The diagnosa of renal tuberculosa was so 
apparent without roentgenographic evidence, 
that the latter seemed superfluous. Possibly the 
passage of a similar calculus had been the cause of 
the severe renal colic 6 months before The calculi 
found at the time of operation were still attached 
to the wall of the cavity and had evidently been 
formed around a nucleus of necrotic material 

Case s. Clinical diagnosis calculous pyonephrosis. His- 
tory of passage 0/ calculi Multiple shadow* over right 
kidney region Nephrectomy Multiple soft, partly 
formed pbosphatic calculi In cavities of tuberculous 
pyonephrosis. 

A female, aged jS year*, had had frequent attacks of 
severe pain over the right kidney region associated with 
chills and fever These attacks baa been noted over a 
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Melano-epitbeliomata are genentflj considered 
to be extremely malignant giving rae to eariy 
and widespread metaitow Cue i & typical 
The original lnvri ni very small, and apparently 
It ttu completely removed, bat in apite cf this 
the fatal outcome w as cnmpaiatn el\ rapid The 
widespread metastasis waj exemplified by tie 
metastatic growths demonstrated in roentgeno- 
logical examination of the thorn Radium ap- 
plied locally and over the groin (fid not came 
appreciable retardation of the progress of the 
disease In thb case the rroso appearance of the 
anginal tomox was not unlike that of a compare 
lively mnocent bat painfal thrombotic external 
hemorrhoid. The fact that the intensity of the 
symptoms increased for 3 weeks Instead of sub- 
siding as it chart ctenatfc of the pain m caaes of 
thxombotjc external hjemocrhcnd*, a as sufficient 
to warn the examiner that the condition deserved 
added consideration, and the spotty pigments 
two” m the akin suggested the possible under 
lying pathological condition 

Case a la more confusing for the diagnosis wi» 
revealed only a ben the pathologist made hi* 
routine examination of the tissue removed at 
operation The mas* discovered was very amah, 
and the anal canal was scarred from previous 
treatment The scar tissue ao distorted the canal 
and the flexibility of the tissue in this region that 
the tumor could not be discovered b\ groaa ex 
n mi nation ot palpation 

Hsrmangio-enn othehrxna ta are relatively more 
rare than melano-epithdlomata are less rapid in 
rate of growth and me ta* tail* 1* less frequent 
There a less information in the Uteratuie con 
cermng these growths, bat metastasis has been 
observed MtcCalhnn dted a case in ahtch the 
original growth was in the small intestine and 
there were hundreds of metastatic growths in the 
liver In another case the tumor arose in the 
regico of the scapula of a boy This tumor was 
partially resected, but it rapidly recurred and 
there vras metastasis to the runra. MacCallum 
stated that the tumor suggested a hypernephroma 
bat that no tumor was found m the kidneys, supra 
renal glands, or else*, here and that the metastatic 
growths sere about the sue of a pea The same 
author mentioned Calm era, who dted a case in 
which metastasis was to the Internal organs. 

Case 3 closely parallels Case 1 The duration 
of the growth was snnilar to that in Case 1 as was 
Its anatomical situation In Case 3 however 
the growth was painless, although increasing in 
she. likewise it rese m bled a thrombotic ex 
teirtal hsemorrbcid, bot the total abaence of pain 
printed to some other type of pathological pieces* 


The /act that the patient had previously been 
informed that she hod bjemcnTtadi, and the fact 
that she had an abnormally intense fear of cancer 
account for her dose observation arid prompt 
effort to seek a remedy for this condition 

To carry on the comparison of cases Case 4 is 
very similar to Case t Id that the neoplasm was 
discovered at the time of the routine examination 
of tissue by the pathologist. 

These cases evoke consideration of several Im- 
portant phases m the diagnosis of anorectal le- 
ssons. It has been stated frequently that actual 
examination of the anus and rectum is more 
important than ts the history obtained from pa 
bents relative to lesions of these parts However 
the history cannot be totally Ignored, as fa well 
illustrated by Cases 1 and 3. It is true that 
cmminntinr ts of greater relative value than the 
history a hen considering anorectal lesions, but 
the history frequently will point out the salient 
differences in lesions that appear to be similar and 
it cannot be too lightly considered 

Two of the cases described prove the value of 
the routine microacopic examination of tissue re 
moved at operation. This routine fa almost uni 
versal when large masses of tisane are removed or 
when a diagnosis b obacure but it fa less rigidly 
maintained with regard to the comparatively 
small amounts of tissue removed during an ano- 
rectal operation. This is especially true when 
hjrmorrbosdectomy Is performed 

The prognosis in cases of meUno-epithrllorna fa 
grave but it Is not beyond reason to expect that 
if the growth could be discovered soon enough, 
the prognosis could be altered favorably It is 
worthy of note that McEoen has used roentgen 
therapy In six cases of melanosarcoma and has 
reported two cures. In general. It fa the feeling 
that these tumors are comparatively resistant to 
radium and roentgen therapy Generally the out 
took is much more optimistic for patients who axe 
afflicted with hsrmangio-endothdloniata. These 
growths occur frequently In ports of the body 
where they attract attention rather early and 
surgical exdskn brings about cure m a large num- 
ber of caset The progress of the growth a lkrwer 
and it a more responsive to the effects of radium 
and roentgen therapy 

It fa interesting but of little Importance that 
mebno-epitbebomata In this group occurred m 
men and the hainangio-endotbehociata in women. 
A case of melanoma In a woman has just been 
reported by’ Manno. Kraker reported a case £n 
which melanosaicoma occurred so low m the rec 
turn that the pathologist discovered epltbelwl 
cells of the squamous tvpe 00 one border of (he 
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tissue removed Goldblatt also reported ft case of 
melanoma In which the tumor projected from the 
rectum. The patients whose cases are here re 
ported were within the so called cancer age but 
otherwise their ages were of no significance 
The differential diagnosis of anorectal lesions is 
not emphasized as freouentl) as is the differential 
diagnosis of pathological processes occurring m 
other parts of the bod) These cases serve em 
phatkall) to point the need of considering the 
wide range of pathological possibilities m this 
region and also the dose resemblance between the 
most benign and most malignant lesions 
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RENAI TUBERCULOSIS AND NEPHROLITHIASIS AS 
ASSOCIATED DISEASES 

DYNIELN EISENDRATH, A B 31 D F\CS Paris, France 


T HE only available statistics as to the fre- 
quenc) of an association of renal tuberculosis 
and nephrolithiasis m a large number of 
caws are those of Brongersma, mldbolz Cren 
jhaw of the Map Clinic and Tardo 
Brongersma had never observed the combina 
tion m 1000 cases of renal tuberculosis. Wfldbola 
has wen the association in onl) 14 (1 4 per cent) 
of 1000 cases. In a recent paper, u Calcification m 
Renal Tuberculosis,” Crensbau of the Ma>o 
Clmrc states that there was roentgenographic en- 
dence of defimte calcification m 131, or 7 r per 
cent of 1817 cases. No distinction is made as to 
bow many of the 13 1 cases represented simply cal 
aScatloo in the form of lime deposits in a tuber 
culous kidney and as to how many were cases of 
true, i.e. well formed calculus formation found m 
association with renal tuberculosis. Braasch and 
Olson of the Mayo Clinic, m a paper published in 
* 9*9 stated that, in 19 of 1079 cases of renal 
tuberculosis a true calculus formation was found 
Tirdo quoted b) Gottstem collected 10 cases of 
calculus formation In 1047 cases of renal tubercu 
operated on in Italian dimes. 
t It lx very important, as will be seen later under 
General Considerations to make a distinction 
between simple calcification and true stone forma 
tion m tuberculous kidneys from the standpoint 
°f both diagnosis and of prognosis. 

I have been able to find reports of 35 cases pub- 
hahed since 1920 to which 5 personally observed 
ca *c* are added. Although the total number of 
caws °f an associated renal tuberculosis and 


nephrolithiasis or ure te roll thlasis is compare. tiveh 
small, the possible occurrence of such an associa 
tion should be constantly borne In mind In fact, 
WUdbolz goes so far as to sa> that one should sus- 
pect an associated renal tuberculosis in ever) case 
of renal or ureteral calculi associated with in fee 
tion. 

PERSONAL CASES 

Case i Clinical diagnosis renal tuberculosis, confirmed 
by operation Small calculu* In cavity of tubercukm* 
kidney 

Patient in a female aged *9 yean, who had hid bum 
ing on urination and frequency for a year She had an 
attack of renal colic 6 month* Wore my first examination 
which revealed evidence* of right renal tubercck>*i*. 
Nephrectomy *11 performed and the specimen showed two 
small calculi In one of the cavities (Fa 1) oft kidney which 
was the seat 0/ a moderately advanced caseocavemotu type 
of tuberculosis 

The diagnosis of renal tuberculosis was so 
apparent without roentgenographic evidence, 
that the latter seemed superfluous. Possibly the 
passage of a similar calculus had been the cause of 
the severe renal colic 6 months before. The calculi 
found at the time of operation were stfli attached 
to the wall of the cavit) and had evidentl) been 
formed around a nucleus of necrotic material. 

Case*. CHntcil dlagnosl* calcnkm* pyonephrosis His- 
tory of pasuge of calculi Multiple shadow* over right 
kidney region Nephrectomy Multiple soft, partly 
formed phosphstic calculi in cavitlea of tnbercukni* 
pyonephrosis. 

A female, aged 38 year*, had had frequent attack* of 
severe pain over the right kidney region, associated with 
chlUs and fever These attack* had been noted over a 
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period d i yt»r» The htttovy revtalal the p*W{t o f c*l- 
cuh Ualtiple ilmdow* of viryn* demty (Fig *) and a 
palpahle naaa acre noted ovar the right kidney region 
The dumai (from the** and other finding*) wm* caicuiom 
pyonephroan Nenhrectocay wai dona Eramioatlco of 
the ftoiwii nrvealtd an advanced ttige of caa*ocaremi»» 
type of tabercoioaa with a 1 moat every cavity fiflod by a 
«ft caScarvoo* matenaLwbich m plaar* had aaaqmed tba 
focn d a trna film ha (Fig j) 


The irregular contours and variation of dennt\ 
of the shadowi (Fig 2) to characteristic of calci- 
fied tuberculous lymph node* and of calculi 
formed m tuberculous kidneyi should have led 
us to suspect the latter condition with aecoodary 
calculus formation. 


CaXI s Qmiral d fa gn oaa raknlno* pyotvphroca 
Haw ancf two ihadow* over right kwiaay Uvkad pyum 
Pieooui cpertdcci for hJaddcr Hone Nephractoeny Ccrraf 
ctkrnba In pebns and a amaller one m cavrty of a tnberen- 
loru pyooephroia 

A coy. i yean old, had had a repeal ratroha* r tmo s ed 
at age of j yaan Two aha dowa (one bre n c hm g and ona 
anialki) were do tad over tba nght kid nay regw (Fig 4) 
and thera wu abo a maw m the aame region Harked 
pynna 00 tight dda was abo noted Nephrectomy for icp- 
poaed non-tnb*rcnlooi eakalom pyueephrcaii vu carried 
oot Eaminatioc of tba ^wdmen mealed a wtfl fonnad, 
bcanrhtna and a wnaHer rroad calcotna, lying rnwctnrely 
m the petal* and 000 of tba carlbe* of a kidney wtoefa wai 
the aaat of an advanced tnh uLub a w (Fig j) 

The history of an operation for vesical calculus 
and the presence of ahadowa which resembled, in 


every' raped, thoae found m nephrolithiasis, 
resulted fn the erroneous diagnosis of non tuber 
Culoua infection. 


Cah 4 Qmkal dagooan infected atoae knlaey Oal 
ihadow and man ovar the right kidnay regMo Operated 
revealed an oval cala du a ta the pcbm of the toberrukra 
kidney 

A fe gale, aged J7 year*, had ircmrrat pain over the 
right kidney and freqoeacy of nnnahoo for part 1 jt»ti 
k«p;kt ureteral rigid and raping Unabie to dtbkfmrt 
na±t areter C r es ce ntic uadoa* acre pieaent over tba 
right kidnay region (Fig 6) The diagram made wai renal 
c*Vnha and oac-tnbercnloc* pyekmqihnbi Eeamhation 
cf kidney after ope ration (nephrectomy) mealed a well 
formed, Larya cak-otoa hUmg to* pdva of a kidney which 
wai the teat of an advanced cs*eoca<>rmouj form of 
tnbeittiloa* (Fig 7) 

The appearance of the ureteral (right) orifice 
ah oa Id have led to the suspicion that the concomi- 
tant infection wai not of an ordinary pyogenic 
character 


Cue 5 Qrmcal th a grww Ranal taberenfoa* Rnent 
gmographlc rcunmatioo not made At operstwa large 
cool calculus In peine of a tuberculous kidney 

A mala, aged efi ye*™, gave a hratory of amputation of 
tha limb for tuberculoam A tanked left nynna »aa noted 
♦fminabor of mchfoetmim, abaemt 11 any ulcer* wen 
noted arocmd the Wit crateral critic*. Stem wai pcwfnv* 
foe tubercle haalli hr the urine f rom the left kidney hence 
nephrectomy for renal (left) tuberculosis F.camnatkn of 
^edroen revealed a k™ coral calcckia m the renal pdvw 
« a kidney which wai tba seat of an advanced caatocever 
two* type d taberculoaii Soma rt me later, operation wa* 
performed foe tnbercufoats of the epvfldywia 

Tha case showi the Dcceasity of routine roent 
genographk enrnmabou (plum film at kut) in 
all cates of renal tnberculoai 

In oooe of these $ cases was the correct diag- 
raoaii of an ataodatioc of renal cakuha and tuber 
ailoait made In Cases 1 3 and 4, we believed 
the coocomJtant Infection to be of « Don-taberca- 
loos character This, as wfll be shown under 
" General Cocs^de^ltbtll 1 , ' has been true of the 
majonty of the reported cases In Case 1 the cal 
cuius waa probably too small to be recognised by 
roentgenograph} In Coe 5 roch an crimination 
was not considered necessary 


CEMOtAL CONStDEB VTIONI 
TypCJ ef caldjuolion and calculus Jtrmehs* /• 
tuberculosis aj Ike kidney In order to make a cor 
rect pre-operative diagnnsu of the asaoemtioo of 
cakulos formation and renal tubercuWirs It is 
necesaary to dutinguith calcification in a tuber 
culous kidney and true calculus forma ticc as 
shown in Cara j 4 and 5 Just a ted. 

1 Celdfcatitm in a tabercultui kidney This 
question has been very thoroughly stu died by 
Branch and Olson In 19x9 ana more recently 
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FTg a Shadow* erf *oft pbotphatic calculi ai found 
before operation in C*v * Note the Irregular contour 
and vim t Ion In density of the »hadow» 

(19^0) b> Crenshaw who makes the following 
division 

Group 1 Multiple scattered small areas, gen 
crally due to lime deposits. These are seen (a) as 
single, elongated, irregular faint streaks or (b) 
multiple punctate areas, scattered over a large 
portion of the kidney, usually In one of the poles. 

Group 2 Single (Fig 1) or several isolated 
areas of calcareous deposit which are easily con- 
fused with stone These shadows are of several 
varieties 

a- Of irregular outline, with fainter shadow 
than that of stone and varying in size (as in Case 
J »F% a) 




Fig 3 Kidney from Case 1. Note the aoft phojphatlc 
calculi which fill and assume form of nearly every cavity 
and dilated caQcet. 


b Shadow of ver> Irregular consistence and 
outline somewhat resembling filigree work. 

c. Definite shadows with a density and con- 
tour suggestive of stone. 

Group 3 Large, regular rounded shadows of 
variable density In their various portions. As a 
rule, the kidne> is of putty like consistence in 
such areas. The shadow may vary in density in 
different portions of the kidnej some portions 
being so dim (Fig 8) as to be scarcely discernible 
while in complete caseation the shadow's may 
assume the outline of a complete cast (Fig 9) 
of the kidney and are irregularly divided Into 
lobules. 



. 4- Roentgenogram In Ca*a 3 Note shadow erf a Fig. 5 Kidney from Coae 3. "Note the typical tuber- 

calcnhi and of a imaller 00c. (Compare with enknw pyrmephroab with a large calculua In the renal pehu 

* **• S-) and a amaller oce In a cavity 
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FlC io. Roentgenogram from c**e In which the shutout 
of cxld&ed. retroperitoneal lymph node* re* mb led those 
due to renxl calculi Note their change in position and 
then extra ureteral location as shown In ureteropyelogram 

Sennet has recently reported a case tn which 
three calcified tuberculous, nodes Yielded shadows 
*hich were interpreted as calculi lying in the 
pelm of a tuberculous ladnev At operation 
three calcified lymph nodes were found lying in 
dose proximity to the renal pedicle 
One must also bear in mind that a true renal 
or ureteral (Fig n) calculus may be associated 
with a shadow due to a tuberculous lymph node 
CUmcal groups All of the cases thus far 
reported may be grouped as follows 
Group i Calculus and tuberculosis on the same 
*tdc ( Table 7) Of the 40 cases (including my own 
S cases) reported since 1920, the majority 26 
cases, belong in this group The\ may be sum 
®*rized follows 
I’re-cperutive diagnosis (26 cases) 

Real or ureteral calculi with infection 13 

and renal tuberadoth 1 

£ on- tuberculous pyernephrosw a 

*- ecj l tuberculosa only S 

*2*cted renal tuberculosis 1 

^* i W*eted renal tuberculosis and calcului, 1 

Him we see that in only one case (Case 6 of 
Croup 1) was the correct diagnosis made before 
operation. 

R°tnl£enof 7 aphic evidence of calculi Of the 19 
^ses, in which the results of the roentgen ographic 
^wmxiation are given, only 3 yielded negative 



Fig 11 Simultaneous presence of ureteral calculus m 
the pelvic portion of the ureter aod of a calcified lymph 
□ode ( Court e*y of Dr Joseph S Efcenstaedt) 

results. In 1 of my own cases (Fig 2) the shadows 
were due to deposits of lime salts rather than to 
true calculi 

The same was true of one of Howald s cases. 

Group 3 Tuberculosis on one calculus on the 
opposite side The 5 cases m this group are of 
especial importance. At intervals varying from 
26 days to 1 vear after a nephrectomy for renal 
tuberculosis, an anuria due to an obstructing 
calculus in the ureter of the remaining kidne\ 
developed in the 5 cases of this group In one of 
the cases (Grondahl) the roentgen ographic exam 
rnation was negative at the tune the nephrectomy 
was performed. In the 4 others, there is no men 
tion of such on examination. 

Why calculus formation occurs m the remain 
xng kidne\ following nephrectom\ for tubercu 
losis is still being debated. Howald is of the 
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TABLE I — SUMMARY OF CASES GROUP 1 CALCULUS AND TUBERCULOSIS ON SAME SIDE 
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TABLE L— SUMMARA OF CASES GROUP 1 CALCULUS AND TUBERCULOSIS ON SAME SIDE— Continued 


Author 

flWil diaftcab 

x-t*r 

Treatment 

Specimen 

Co«re* 

u Tiyter 

Urol L Cataa Rer 
]»*- IW 

Calc**- 

pytaepkrorii 

Vo* mentioned 

Nephcectcray 

TabercaloM and 
raul cakrahei 


1 Enetakath 

(Cm* 1) 

Real tabercukpoa 

Not taken 

Nephrectomy 

Tabercukaa and 

cxlcaho ID 
canty 


1 Idea 
(UK *) 

Hrftfple caktdl ud 

PI eloorpbnta 

Poartne Umltrple 
itidorra 

Vephtrctcaay 

Multjpl* loft calculi 
in cavUiea of ad- 
ranced real tuber 
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(Cm* j) 
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pyreephroaa 
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TABLE IL— GROUP 2 TUBERCULOSIS ON ONE SIDE AND CALCULUS ON OPPOSITE SIDE 


Referex* 

rtirjfi 1 

diMDOaa 1 

X ray 

Treatment 

Specimen 

Ctanae 

l. Groodihl 

Ahatr a Stair f 1 
"1 Ck IJ JJ7 

Ritkt real i 
Ubrrrakxk | 

KcjaUra for ureteral 

Nephrectomy , 

for tubccnkmi | 
of n*kt kidney , 

1 

Tubcreakan 

pyoorphxoaa 

Aatrm U week* afire n*kt •aphiectomy) doa 
to left ureteral cakana which vat removel by 

I art tad Akita 
Afcttr a Stack* L ; 
mcl Ck* *9, jac, 1 
<9»o 

Real tabev 
cafcaji 

Not trvm 

Ncpbrrcttany (or 
real tabrrru- 

Taiarcakaa 
pyraapknaa . 

Ararfa ad day* after Depfcratoray Unabit to 
paa* ureteral catheter bevowd cakrnkn in op- 
poaita ureter henc* pyelutraiy aad ndrf of 
anon* by rrtrocradr paJaaj* of catheter 
aJoofaaa ohrtrnctm* oratarel cajcnka 

t Idem 

Real tube 
culoaH 

Not frveu 

Nephieciuaij 

Toberorioo* 

pjODaphroaa 

Anana (ro diy» a/te aepfirrctreay) dot to ca}- 
cafa* ooatractiai orexaajta aretar Aaorr* fa- 
btrrd br pu*a«a oi areteal ca theta Strat 
pa rant 6 day* late 
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•7 lit, UOO 

Rifbt real 
tafarcukaa 

1 Not ftrej 

Nrptrtdcan 

Toberailooa 

Arana (i rear after aepfutctocty) doo to 
■rrteral calejle oa (woau udr Pyelotoaay 
and remora! ealenkrt later 

1 Uon 

Real tuber 
calom 

Not |M‘tu | Neplueuiauj 

1 

Tafeertalow 

pyoeephroaa 

Amna (i mootk aftrr pepfai actuary ) daetocaf- 
coka in oppo*»t> uretar Raarcmi cmleahn by 
urrtrrotoray Rahef of aaona 


opinion that such calculus formation is favored 
by the forced feeding in sanatoria. 

Group 3 Bilateral renal or ureteral calculi and 
Unilateral tuberculosis (Table III) There were 
4 cases in thn group. In Fowler’s case, a 
nephrectom} was performed for the associated 
k**°*is- In Insawa's case, a large coral calculus 
removed from one kidney and a nephrectomy 
f°t the associated lesions performed on the other 
In one of Hovrald s cases nothing had been 
done, and in the other case, a nephrectomy 
Group 4. BHateral renal tuberculosis and uni 
kteral stone formation Only 5 cases belong in this 
Of interest are the cases of D Agata and 
« Kurmeckjj In the former a large calculus 


was removed by nephrotomy from a tuberculous 
kidney In Kuzmeddj s case a calculous anuria 
developed 1 year after nephrectomy for renal 
tuberculosis. Autopsy revealed the presence of 
two calculi obstructing the ureter of the remaining 
tuberculous Iddnev 

Group 5 Bilateral renal tuberculosis and 
liikiasis Gottstem ates 4 cases (those of Helmut, 
Joseph KuemmeQ and Liebermeister) They are 
of little practical clinical interest except from the 
standpoint of diagnosis. 

TREATMEN T OF THE VARIOUS GROUPS 

Group i Tuberculosis and calculus on same 
side It is generally accepted that nephrectomy 
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TABLE 1C — CROUP 3 BILATERAL CALCULI AND UNILATERAL TUBERCULDSIS 





M&FNDRATII kINU I UllkRCULOSIS AND NLlMIROLll JIIASIS 


after operation, is the same as for that which 
occurs independently of a previous operation 
Group j Bilateral calculi and unilateral 
tuberculosis In such cases. How aid advises 
removal of the kidney which is the heat of the 
tuberculosis and calculus as a lirst step In such 
cases, the writer would prefer to lie guided by the 
same principles as in ordinary cahcs of bilateral 
renal (or ureteral) calculi viz to remove the cal 
euli from the better side first 

SUMMARY 

1 The association of renal tuberculosis and of 
true calculus formation occurs in approximately 
i 8 per cent of all cases of renal tuberculosis. 

2 One must distinguish between calcification 
which is found In about ^ per cent of all cases of 
renal tuberculosis and true calculus formation 

3 Forty cases reported since iQ.ro the ma 
jonty of which arc instances of true calculus 
formation in tuberculous kidneys (on the some or 
opposite side) arc tabulated 5 of the 40 cases 
arc person'll observations of the nuthor 

4. The eases can i>c placed in four clinical 
groups. The first and second of these arc of espe 
aal importance In the former if one overlooks 


the concomitant tuberculosis In a ease of renal or 
ureteral calculus, there is the danger of a per 
sistent post ope rative fistula os well as of early 
recurrence of calculi 

The only case in this first group (26 eases) in 
which n correct prc-opcraliyc diagnosis (of asso- 
ciated calculus and tuljcrculosla) was made Is 
that of Adler Raez (Table I) 

In the second group 5 eases reported since 
1920 of calculous anuria following nephrectomy 
for tuberculosis at Intervals of 26 day's to 1 year, 
are cited A number of similar cases were puli- 
lished prior to 1920 by Mot, kucmmcll and 
others. 

Plain roentgenography even In cases of well 
marked renal tuberculosis should be considered a 
routine measure in order to detect the presener 
of renal or ureteral calculi 


Kt-f-hRLNLKS 

1 Biaas<h ami Oiioy Sun; Gy nee. 4. fMrd igiQ jH 

j Ckexsiivs J L J UroL igjo 23 31J 

3 (KnrwnJX G lUndb f Urol 1937 4 312 

4 IIowalp Zt^chr f arol Chlr iqjq vj nfi 
\ SrsuTT J d urol iqjo 30 441 
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THE TREATMENT OF ACUTE SUPPURATR'E ARTHRITIS 
Repoet or Te am Six Cases Treated it Opirattov 
GEORGE A L INOE, M D FACS Nr* Von 

F4n«( Xrw \ mi OtlMtadc Dig ■ i) ad Ba^»g] 

FREDERICK L LIE BOLT ALD hiwAoax 


HpHE following study of the end taolu in the 

I surgical treatment of acute suppurative 
arthritis Is based upon 36 cues of this dis- 
ease in winch operations were performed »t the 
New York. Orthopsedic Hospital during the 15 
yean from 1918 to January 1 1933 It will In 
dude only the cases fn which movable joints were 
affected, thus excluding those in winch the infec 
turn involved the sacroiliac joints where rest ora 
don of motion is not desired in the treatment 
Also, became gonorrheeal trthn this a separate and 
distinct disease clinically and pathologically 
raid} proceeding to support don seldom if ever 
requiring indslou no cases of this disease are in- 
cluded in the present stud> Thus the report will 
deal only with acute non-specific purulent ar 
thrills in movable joints 

HISTORICAL 

The attitude of the medical profession toward 
this disease has been a singularly variable one. 
There has alwa\s been respect lor it but the 
forms of treatment advocated far its cure have 
been mam and these have often been dia 
metncall\ opposed to each other In theory 
Whether to mare or to aspirate, to mobihrr or to 
Immobilize to dirinfrrt or to irrigate, whether or 
not a drain should be inserted — these are questions 
about which there have been many differences of 
opinion 

In general it may be said that the chief con- 
cern of seventeenth and eighteenth century sar 
germs m such cases was to preserve the Life of the 
patient that the nineteenth century surgeon 
tried, m addition, to save the affected limb and 
that with the beginning of the twentieth century 
came the idea of preserving the fund ten of sup- 
purative joints 

The atdtude of the sixteenth century surgeons 
toward this daeaae rs well expressed by Peter 
Lowe, who, m his Discount on tit WieU Art of 
CJtyntrftrit (1597) write* of The tumor or palne 
In the knees” as follows 

If it tend to «jpp«imtico briars to op*n It, for it M 
fortaddru W oer sooeuti to maks tWpe mewm coder 
ti* rotnls cf the ka« bacansc throe part* are both »*e®blc 


sod pamefsfl, and ofleatHDcs c\ill accalenU e*so* so>o« 
shall dm CDtrobarstiro remedies, and anodyne*, nwmtm* 
th« matter and sicratriilaj the wooad, n yew ba> e heard 
m others 

The seventeenth cen tury surgeon Richard 
Wiseman, waa the first to differentiate between 
aente suppuration m Joints and a condition which 
be called “tumor albus, and which after Koch a 
time, was recognized as tuberculosis The failure 
to distinguish betw era there two diseases, bow 
ever is apparent In the works of writers much 
hter than Wiseman, and poiafbly accounts for 
much of the variation In the methods of treat 
mrat of purulent arthritis E\en today this dif 
ferratkl diagnosis is not a simple ooe. 

During the seventeenth and eighteenth cen- 
turies there was a passion for amputation of 
limbs, often with small provocation and py 
arthroals was not the least of tbe indications for 
removal of a Qmb. Joint suppuration was con 
ddered a serious threat to tbe patient • life and 
preservation cf the limb was not considered feasi 
bit Early In the nineteenth century a revolt 
against amputations was led by Sir i\ illlam Fer 
gussoa Astley Cooper Brotfle, and others, and 
it became the mode to try to save the limb as well 
as the life of the patient. The conception of the 
treatment of joint infections at this time Is sum- 
marized by Sir Benjamin Brodk 

ITtrwrv tx fotnddsbfc such esses of rspad *HA*uitiaa sad 
jixit destruction may be they sxs sow smeb andcr tbs 
ctratroi of art, so that the patient will U many hats net* 
rtctnn perstmax the hmh, but a* the motica a the 
jrfnt wifch remains smuen. sbie If tW b* 

peniat, a frt* opoua* shooH be mads In s dependm* 
ntuatioQ It b Important that tb* cpeatKsi bo not Ksi * 
delayed, snd that the opening ibesdd be MffioeBtly l*n« to 
ilknr tbe matteT to flow oat sjssitaiieoosly hot til that 
will be of tittle trail, mslesa the joint be hep* In a stale of 
r**t eoeapiete hnswiwbty 

The twentieth century ushers In a variety of 
new Ideas In tbe treatment of this old disease. It 
suddenly become* "criminal,” ac c o r ding to one 
author (Cotton) or *an outrage” according to 
another (Reich) to treat an Infected joint by the 
“ancient method” of drainage and tbe fntr oduc 
tlonofwTcka tbe one writer is sure that the proper 
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treatment is to close the joint tightly after incision 
and washing out of the pus, the other is just as 
sure that aspiration and lavage i* the only treat 
ment Other authors m this penod advocated 
disinfection 1 of the joint, and man> were the 
kinds of chemicals recommended for this purpose. 
Chemical disinfection reached its zenith during 
the earl> yearn of the World War In the form 01 
the Carrel D a ki n irrigations. 

The idea of preserving motion at the infected 
joint is relatively recent, and It is not yet by an) 
means universally accepted Even today there 
are surgeons whose attitude toward such joints 
is *Let them ankylosc in good position ’ To 
whom the credit should go for first introducing 
the principle of maun taming function in purulent 
joints is not known but it was preached at the 
beginning of this centur) by Professor Erwin 
Payr of Leipzig 

In 1881 Macnamara described the use of 
drainage tubes in the morion* into purulent 

C its, drains however, were undoubtedly used 
g before this. Over no other question in the 
treatment of suppurative arthritis has there been 
so much controversy Up to 1914 their use seems 
to have been general, but since then there has 
been widespread objection to the insertion of any 
foreign body into an infected joint It is argued 
that drains will cause additional necrosis 01 tis- 
sues, especially of cartilage by pressure, or that 
they may cause thick walled sinuses, or the par 
titiooing of the joint b) firm adhesions By the 
more vehement writers their use has been de- 
nounced as criminal b) others as unnecessary 
Dr Russell A. HIbbs, Late chief surgeon of this 
hospital, always mam tain ed that it was the inis 
winch destroyed the tissues in such a joint that 
the obvious treatment was to evacuate this b) 
the most effective possible means and that a 
properl) used dram instead of damaging the 
joint, was the simplest and most efficient means 
of obtaining such a result 

During the World War, Willems, a Belgian 
army surgeon introduced a method for treating 
suppurating joints following penetrating wounds, 
which was haded by many as revolutionary and 
as ‘'the most valuable acquisition which the sur 
gery of the war has given us (Cohn) The prim 
aples of this method were (a) wide arthrotom) , 
followed by (b) immediate, prolonged, full active 
motion and (c) walking on the affected limb a* 
loon as the patient s temperature fell below 100 
degrees F Some observers reported that pus was 
actually squirted out of the vroundv at each step 
when Willems patients walked The treatment was 
calculated to cause thorough drainage of the pus 



Fig t Soppuratlv* trthrith of right hfp before opera 
tlan. Marked effusion, do bone destruction Duration of 
symptom*, 8 days. (Caae 1 Table I ) 

by the active motion and weight bearing and it 
apparent!) was successful in some cases. The 
stoicism required of a patient in undergoing this 
method of treatment is, however, not common in 
peace time avil population*, as is shown in the 
case reports which have appeared m the litem 
ture Willems himself, m his original report listed 
three ank) loses and one secondary resection in 
eleven purulent knees treated by his method, 36 
per cent failures. This is somewhat better than 
the results obtained by other surgeons who have 
made case reports. For example, Depage and 
Delray had 42 per cent failures In 31 cates, Ever 
idge had 60 per cent failures in 20 cases Duval 
had 40 per cent failures In 5 cases Cotte had 100 
per cent failures in 8 cases Cotton had 100 per 
cent failures in 2 cases. 

Launay however, had 2 ''successes m 2 cases. 
No other case reports have been found in the 
literature Desgouttes and Duguet, two con 
temporary French surgeons, report no cases of 
their own, but agree that the Willems treatment, 
unnecessary in mild cases, is impossible and con 
tra indicated in severe ones. The last nam ed 
author advises resection for a purulent joint, and 
sums up the modern French attitude by saying 
“In these grave arthritides cure i* only obtained 
by ankylosis, and it is exactly this which one ob- 
tain* by resection. The functional point of view 
should not be considered.” For “mild ’ cases he 
recommends arthrotomy and drainage, followed 
by immobilisation and vaccine therapy 
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Ft* i Same caar w in Fgpne 5 da>» after cowritten 
Not rubber tube drain extending to capaule Tbe rubber 
dam drain which extrude mt the joint can be teen in tbe 
X rav negatn but doe* not abow up lb tbe pnat 
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L 

Fig 4 SuCTwrativ arthntl* erf right hip, CDmpbcatrd 
by oetnanjclitB of femoral neti a raj bead, d uralim of 

^ .00 49 day* bed on comi ng to boeprtal (Caac ji 

I) 



I tf 3 Same raw ai in I ijim and 4 lean liter 
opt ration Except for alight ana magna and the amall 
aiermn depoeit in tbe aerft tleeewa, it la now a normal lup 
No limitation erf motion, no aymptoma, a 4 4-4 remit 
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F* 5 Same caae 11 La Figure 4, t )4 yeara after ar 
throtomy ecd druiaagr eboaing medaxre rtault winch 
u dim to peemotB booc deetructioo A t~*~t remit waj 
obtained 
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The Willems treatment has met vaned recep- 
tion in tins country In some medical schools it 
is tau gh t exclusively However, Caldwell, among 
others, has decried Its use, and in 1925 Blake laid 
down much more conservative principles for the 
treatment of pvogenlc joints. The latter author 
likened suppurative arthritis to suppurative 
peritonitis and suppurative pleurisy , and stated 
Tn both instances, If opened and drained in the 
early stages, the outcome is often bad, but if 
treated by the closed method (i e-» repeated as- 
piration) the results are for better Aspiration 
should be repeated until resolution occurs or one 
becomes convinced that the destruction of tissue, 
such os cartilage, has taken place, when incision 
and drainage become necessary ” Blake states 
that this method is particularly applicable to 
streptococcus Infections, and rarely, if ever, to 
those in which the staphylococcus Is involved. 
He makes no mv reports At the present time 
most surgeons would probably agree that what 
ever may be the possibilities of aspiration in 
streptococcus infection, a joint with pus in it 
should have an early diagnosis and early ar 
throtomy Destruction of cartilage should thus 
be obviated rather than waited for 

Chemical disinfection following arthrotomy still 
has its adherents and mercuric chloride (Cotton), 
ether (Duguet), Dakins solution (Cotton), and 
Chlumskya solution (Kortzeborn) have been ad 
vocated for this purpose within fairly recent 
times. Several French authors (Lapointe and 
Baxy, Mlrahh^ Thl6ry Wlart) nave reported 
cures’ of suppurating joints by the injection of 
bacteriophage without arthrotomy One of these 
claims the singular good fortune of “curing’ a 
streptococcus suppurative arthntis by injecting a 
staphylococcus bacteriophage mto the joint Such 
results have not been substantiated by others. 

Most of the literature on acute suppurative 
arthntis is worthless because of the prevalence of 
opinions based upon theory, and the surprising 
meagerness of accurate, detailed case reports. 
Even when cases are reported, the so called sue 
ceases or cures” or ‘perfect results ’ are often 
meaningless because these terms are not defined 
by the author a knee joint with 10 degrees of 
motion left m it may be a success” to one sur 
geon but by another it would be considered a 
poor result. The important question of the bac 
tenology of the cases is rarely discussed, unless 
it is to say that some were due to the gonococcus, 
which fact alone should be enough to elimina te 
such cases from a study of suppurative arthritis. 

A senes of cases reported by Kortzeborn and 
Hesse, in 1931, from the Leipzig dude, con 


stltntes the largest and most completely worked 
up series found in the literature. These authors 
prefer to treat a purulent joint by aspiration, m 
jection of Chlumsky’s solution, and early motion, 
although their results in 19 joints so treated were 
good function in 4 or 21 per cent fair function In 
4 ankylosis in 5 or 26 per cent, and death in 5 
(26 per cent) Cause of death was sepsis in 2 
cases, pyiemui m 1, marasmus in 2 

Fourteen of their cases were comparable to 
those we are about to report, 1 e., cases uncom 
plicated by penetrating wounds or bone injury, 
treated by arthrotomy and drainage. Their 
results were unbelievably bad, there being m 
14 cases, 1 death, 1 amputation, 8 bony and 2 
fibrous ankyloses only 2 cases retained partial 
function. These authors are thus forced to the 
dismal conclusion that “in all joint suppurations 
which necessitate a wide opening, one must .give 
up all thought of preserving function. ’ They 
refrain from using the Willems method because 
of its inhumanity and the impossibility of carrying 
it ouL The knee was the joint most frequently 
involved, the staphylococcus the most frequent 
causative organism. This bacterium was respon 
Bible for 7 of their n deaths, but the greater 
percentage of ankyloses occurred with the 
streptococcus 45 per cent of the streptococcus 
cases showed ankylosis, whereas only 25 per cent 
of the staphylococcus cases in which death did 
not occur showed this result. 

PROBLEMS OF TREATMENT 

After a study of the literature on the subject 
one therefore is left in a dilemma regarding four 
major problems in the treatment of acute sup- 
purative arthritis 

1 Should a purulent jomt be promptly incised, 
or should it be repeatedly aspirated untH cured? 

2 Should a mint which nas been incised have 
a drain inserted, to ensure the maintenance of an 
issue for the exudate? 

3 Does complete rest and immobilization 
offer a better chance for restoration of function 
than immediate, forced, and prolonged active 
motion? 

4 Does lavage with chemical or biological 
products offer any hope in the treatment of a 
purulent jomt, with or without incision? 

It is hoped that the results obtained in the fol 
lowing senes of cases will help to answer these 
problems. 

REPORT OF CASES 

In the past fifteen years operations have been 
performed m this hospital In 36 cases of acute 
suppurative arthntis. 




TABLE I— Continued 
Group One — -Con tinned 











TVBLE I — Continued 
Group Two 



WBC 17,400 605; 














TABLE I — Continued 
Gronp Two 



B C *7^00. *9% 
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In order to clarify the study, the cases have 
been divided into three groups, as follows 

Group i consists of 22 cases which were bnc 
teriologlcallv proved and which were not cotnpll 
cated by bone infection. This group constitutes 
the main senes upon which this study is based. 

Group a consists of 4 cases similar in every way 
to the above except that they' were not bacterio- 
logical!)’ proved. 

Group 3 consists of 10 cases, all proved bac 
teriologjcalW but which, were complicated by 
osteomyelitis at the joint. 

Group t 

Twenty two case*, bactenologically proved 
uncomplicated 

Incidence There were 5 females and 17 moles, 
a ratio of 1 to 3-4 Age at operation ranged from 
6 months to 14 years (except for one male of 32), 
averaging 6 5 years. The disease is thus essen 
tiaUy one of childhood 

k The hip was affected in 10 case*, or 45 5 per 
cent the knee in 6 or 37 per cent. There were 3 
elbows, a ankles, and 1 shoulder 
Etiology With one exception (Case 11 Table 
I), all the infections m this group were of meta 
static hematogenous on gin. The etiology of such 
infections can rarely be definitely established. A 
history of definite trauma was obtained from 5 
patients and b 15 or 68 per cent of the group 
there was evidence of f oa of Infection which might 
have had a causal relationship Only two pa 
tients had neither focus of infection nor trauma. 
The foa of infection encountered, fa the order of 
their freauenev were infected tonsils, chrome 
osteomyelitis fa a distant bone (1 e. a bone not 
entering into the formation of the affected joint) 
otitis media pyelitis septicaemia purulent cervi- 
cal adenitis, pneumonia. 

Symptoms and physical signs did not differ, in 
this senes, from the usual textbook descriptions. 
The most constant symptoms were pain and fa 
ability to use the affected Joint, with swelling in 
all cases except some of those fa which the hip was 
affected Varying degree* of general reaction 
were present, from high fever andprostraoon to 
moderate pyrexia ana malaise. The duration of 
symptoms before operation vaned between a and 
28 days averaging 9 days. Often the patient had 
been treated at home during these important 
days without a correct diagnosis. 

The temperature per rectum ranged from 09 4 
to 105 degrees F., tne mean temperature on ad 
mission being tea degrees. The white blood cell 
count was listed as low as 6 800 and as high as 
52,800 with a mean of 16 800 The mean per 


ctntage of polymorphonuclear leucocytes was 
73 o per cent 

Roentgenograms strongly suggested pynrtbiosis 
fa 9 cases, in 7 cases the evidence from this source 
was less helpful, while 6 patients had no pro 
operative roentgenogram 

Dwgrwm This is more difficult than, one is 
led to believe. Especially is there difficulty in 
the differential diagnosis between this condition 
and (a) joint tuberculosis, (b) acute rheumatic 
fever, (c) sympathetic stenle effusion into a joint 
near infected area, as osteomyelitis or cellulitis, 
(d) acute non-suppurative infectious synovitis. 

There Is no single test for joint suppuration. 
The history, physical examination, cl ini cal lab- 
oratory reports, and roentgenograms must all be 
carefully studied, and observation in the hospital 
for a day or two may be necessary to arrive at a 
diagnosis It is probably less senoua to open a 
stenle joint than to fail to open a purulent one 
although m the presence of surrounding inflam 
matron the most acute surgical judgment is 
needed to make such a decision A sfdraiion of the 
exudate for the purpose of diagnosis is Invaluable 
This should be performed in everv case m which 
there is any doubt about the diagnosis, smears 
and cultures being made immediately, even If 
both of these are negative however arthrotomy 
should be performed if the clinical and roentgeno- 
graphic signs are sufficiently suggestive of sup- 
puration 

The positive diagnosis of pyurthrosis cannot be 
made fa the earl\ stages from the roentgenogram 
alone, but when an effusion, the density of which 
Is consistent with pus, is seen in a joint having the 
necessary history and physical signs, that diag 
nosh h strongly suggested. 

Operation In 20 patients of Group 1 the puni 
lent joint was treated by wide arthrotomy, and 
a dram was placed into the joint cavity fa each 
case to ensure continued evacuation 01 the pus. 
The material used for these fatracapsulor drains 
was soft rubber dam or soft goiter tubing heavy 
walled rubber tubes were placed down to capsule 
when necessary to preserve a drainage tract 
through thick muscle layers as at the hip All 
drains were usually sutured fa place. At the knee, 
the rubber dam drain was often placed completely 
through the Joint, traversing the suprapatellar 
pouch 

Incision* were placed fa dependent situations 
when the anatomy of the join t made this feasible 
e.g posteriorly at the hip (except fa 2 cases) and 
shoulder, posterolatmlly at the elbow at the 
knee two longitudinal indiums were made, one 
on each side of the patella. 
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In the i remaining joint* of Group i ar 
throtomy wu not perforated for the rruoc that 
the diagnostic aspiration of pus wu followed by 
rapid urHrrpected, and complete resolution of the 
infection They were undoubtedly infection* 
with attenuated organisms ooe an elbow from 
which Staphylococcus aureus wu cultured, the 
other a pneumococdc Infection of the knee (Cases 
19 and sa) The diagnoatic paracentesis had no 
mch effect in the remaining case* 

PatkUogy Every joint in this koci was a 
definitely purulent ooe when opened In all case* 
was encountered varying in consistency 
thm gray seropurulent erudite to thick, 
yellow creamy pus The synovial membrane" 
wai usually severely injected and hypertrophied, 
with more or lew necrosis the capsule ana pen- 
articular stru cture s were usually described a* 
ccdematou* Granulation tissue m many m- 
itance* encroached upon the articular cartilage, 
but in every cue in ins group m which the op- 
erative note described it, the cartilage itself was 
said to be intact 

In no case m Group 1 wu there an\ destruction 
of bone, other before the arthrotonn or subse 
quent to it Nor wu there any case of phlegmon 
extending from the joint through the fascial 
planes of the extremity 

If urroscopu tedious were made m onl> 6 cases 
It has been the feeling in this hospital that the 
arthrotomv in a purulent joint should be done as 
quickly u possible with no unnecessary opening 
up of new tissue spaces to the infection Hence 
the paucity of material for nucroscopk study 
" The sections which were made confirm the >1 
ready well known pathological picture a synovial 
membrane thickened by cedema hypertrophy 
and hyperplasia, these processes extending also 
into the sabavnovia) areolar tissues to varying 
extents rvnovml membrane and on deriving tissue 
densely infiltrated with polymorphonuclear leuco- 
cytes, and more or less extensive necrosis of the 
superficial layers of synovial membrane 
Badenolorj Positive cultures were obtained 
from all the ] cants m Group 1 The organisms en 
countered m the order of then frequency were 

Cm lWcni 


SUphjiococen* rnira 7 34 

Hemolytic itreptoeo ccu 4 18 

Noo-hmotytjc strrptococem 3 14 

Staphylocoocn* ph» streptocoemi 3 14 

Pccamococaa 3 14 

" Staphylococci* ( ancty Dot stated) 4 5 

Baolh* pyocyaoeei 1 4 j 


The Bacillus pyocyaneus tt not common In this 
dlaease in this case an operation on the prep* 


tellar region performed at another hospltaL re 
suited In a Baalim pyocyancus infection, and the 
patient was brought to os after the knee became 
involved (Case 1 1) 

The virulence of these organisms and the results 
obtained in joints infected with each, will be dis- 
cussed presently 

Complications The complications usually 
spoken of In treatises on acute suppurative ar 
tnntis are septicaemia, osteomyelitis, phlegmon 
ankylosis, amputation death- None of these 
untoward events occurred in any case In Groups 
1 and s of this aeries. One patient (Case 21) 
with a purulent shoulder had several recurrences 
requiring arthrotomy another had a pathological 
dislocation of the hip There were no other seri- 
ous complications. 

Postoperatsoe treatment Hot fan. Gentle pasnre 
motion wu instituted immediately after the 
operation and this wu replaced by ad fat motion 
as quickly u the patient wu able to bear it The 
average time at which active motion wu begun 
wu 1 5 days after operation, although records of 
this were not kept on all of the charts. In 2 cases 
(is and 14) the arthrotomUed knee had to be 
moved under a n aesthes i a at 6 weeks and is days, 
respectively because of stiffness. Both of these 
patient* obtained good, but not excellent, result*. 

Removal of drains depended upon the decrease 
in drainage and the patient s temperature. The 
rule wu gradually to withdraw the drain u fast 
u the subsidence of the Infection would allow 
Complete removal usuallv occurred between the 
seventh and twenty firit da vs, though it varied 
betwe en the first and the fortieth da\s after 
operation Dakin Irrigations were used m 1 case. 

Trod 10* wu used in 10 of the 18 cases of lower 
extremity in%x4vement 8 hips and 3 knees were 
thus treated No figures were available u to how 
long the traction wu maintained 

I] ei^U-beann( wu not farced The eirbest da\ 
on which walking mu begun In a lower extremity 
case wu the twenty-eighth day after operation 
and the average wu 45 days The date wu de- 
termined by the general condition of the patient 
and the appearance of the joint. 

Results of Ptt operations All but 9 of the pa 
tienti w ere seen and examined bv the authors In 
the follow up dink, and their condition at the 
time determined u accurately u possible- When 
it wu Impossible to get a patient in for examina 
tion, his condition wu estimated from the most 
recent notes on ha history 

The length of time dap*ed between operation 
and final follow op examination for this group 
av erage d 4 3 years, there being only 1 case with a 
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follow up of leu than 1 year and the longest 
period being 14 years. 

The result of the treatment in each case was 
evaluated according to the anatomical sympto- 
matic and functional condition of the joint at 
the time of last examination, the degree of sue 
cess obtained b> the operation was indicated 
numerically from o to 4 in each of the na m ed 
categories of anatomy symptoms, and function 
o, representing a failure, 1, a poor result 2, fair 
3 good, and 4 an excellent result. This system of 
follow up evaluation was originated at the Pres- 
byterian Hospital in New York City in 1914, and 
was. described in The Medical and Surgical Re 
Paris of that institution in ipi8 by Dr James A. 
Corscaden According to this system an excellent 
result is designated an anatomical 4, symptomatic 
4, functional 4, or mote simply a* 4-4-4 , a com* 
plete failure would be 0-0-0 A patient who had 
a good anatomical excellent symptomatic but 
poor functional result would be classed 3-4-1 

In estimating the anatomical result of the 
operations, account was taken of such variations 
from the normal as shortening atrophy bone 
destruction, relaxation subluxation, dislocation, 
flexion deformity, and ankylosis For the symp- 
tomatic result, the patient t complaints of pain, 
stiffness, limp, and fatigue were weighed To de 
termlne the functional or economic result a care 
ful study was made of the exact range of motion 
at the joint, these measurements being made 
personally by the authors in most of the cases, 
also the gait the handicap in work or athletics, 
the ability to execute skilled movements were 
studied. 

The personal judgment of the authors was 
necessarily called into play in arriving at the 
numerical classification of these cases, particu 
lariy of those not examined personally in the foi 
fow up dime. If there was any difficulty in esti 
mating any phase of a result, the classification 
was purposely made to err toward the lower rat 
ing If ankylosis occurred In any joint it was con 
ndered an anatomical as well as a functional 
failure. Table I gives a ihort r£sum£ of every case 
in the series, with its anatomical, symptomatic 
and functional result and the numerical clasaifica 
tion. 

Of the 22 patients m Group 1 there were 
12 or 54 per cent in whom the anatomical 
symptomatic and functional results were all ex 
erflent, La , 4-4-4 results or joints restored prac 
tically to normal. These patients have little If any 
residual of the disease apparent in the roentgeno- 
gram no pain stiffness, or limp and no Unutn 
tion of motion or activity 


In addition to these 1 1 excellent results, there 
were 5, or 23 per cent, in whom good results were 
obtained, viz one 3-4-4, two $-4-3'** onc 3~3“3* 
one 2-4-4. One result was fair, a 3-4-3, and a, 
or 9 per cent of the group, were listed as poor, 
one of the latter was a 0-0-0 because of a patho- 
logical dislocation which the patient refused to 
have treated (Case 5), and the other was a 3-0-0 
a patient with numerous recurrences, who finally 
disappeared, still m need of another operation 
(Case 31) 

Two patients in this group could not be class! 
fled because of insufficient data 

The average duration of symptoms before 
operation in the excellent results was 7 5 daw, the 
majority being less than 5 days for the good and 
fair results the average was 12 days The one 
poor result m which the duration was certain had 
nad symptoms for onl> 3 days 

The postoperative temperature reached nor 
mal in from 4 to £3 days averaging 15 The 
average time required for the healing of the 
wounds was 48 days. 

Group 2 

Four cases, not proved bacteriological!) , un 
complicated 

These cases differ from those in Group 1 in no 
way except that the causative bacterium was not 
determined. In 3 cultures were taken at the time 
of arthrotom) and no growth occurred in the 
other, there is no record of a culture having 
reached the laboratory Clinically and patho- 
logically the\ were typical cases of acute sup- 
purative arthritis without Involvement of the 
bone. 

The mean temperature and blood count, and 
the operative procedure were approximately the 
same as in the previous group Drains were used 
in each case and in each joint pus was found 
The follow up averaged 7 7 years, ranging be 
tween 5 and 11 years Two hips and two knees 
were involved 

The outcome In these cases was 4-4-4 in 2 
0-4-0 in 1, and 1-0-1 In 1, or, two excellent 
and two poor results. 

Group 3 

Ten cases bactendogically proved, with bone 
involvement. 

The hip was the joint affected in every case in 
this group The bone Infection was an acute 
osteomyelitis of the femur or acetabulum or both 
present at the time of admission to the hospital, 
in no case was there- -a focus of chrome osteo- 
myelitis in another bone. 
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4-4-4 

3~4~4 

r*s 


TABLE n. — EKD-EE8CLT1 ACCOUUNQ 
TO CIO UTS 

Gn^i j 


amputatiocis, or cues of septiarmia the one 
phlegmonous abscess m present oc admission 
In the patient (Case 33) who had Iain aoo days in 
a spica In anotner hospital, and was undoubtedly 
due to the long delayed operation 
Thus 50 per cent of the cases In this group re 
suited In failures with no excellent results When 
the outcome of these cases is compared with that 
of the cases In Group 1, it is seem that the presence 
of bone infection as a compEcaticm of purulent 
arthritis greatlv increases toe senousnes* of the 
disease, and renders the prognosis for function 
much less sanguine Table II shows graphically 
the results m each group 

FACTOU DTTLUEXCCCtJ nXAL EESCLTS 


The average age of this group was 5 7 years, 
and the a\erige duration of symptoms before 
operation si is 49 davs (in Group 1 it was 9 days) 
exclusive of one patient who had been treated in 
another hospital m a spx*, without operation, for 
100 day* 

Symptoms, physical signs, temperature, and 
Wood counts end not dtfler materially from the 
cases In Group 1 

Tbe causative organisms were staphylococcus 
in 4 cases, streptococcus m 4, mixed staphylococ 
cus and streptococcus in 1 and mixed strepto- 
coccus and Bacillus coli in 1 

Tbe arthroterm and insertion of drain in this 
group had to be followed in ah but 1 cases b) sub- 
sequent operations for the removal of sequestra, 
partial osteotomy or to widen the drainage tract 
Hence tbe pathologv and the postoperative course 
were somewhat different from the cases in Group 
1 It was impossible to say r bether the osteo- 
mvelito or the Arthritis was the original lesion in 
these cases there is littk doubt, however that 
an undiagnosed, untreated pvarthrasls at the hip 
could be expected to cause bone infection sooner 
or later 

Traction was used in 6 of these cases and a 
plaster ipka in 1 Attempts to establish motion 
met with much less success than in the uncompli 
cited cases. The removal of drains, healing of 
sinuses, and length of »ta\ in bed were determined 
b> the progress of the osteomyelitis rather than 
by tbe leant Infection 

Tbe loUcrssjp penod for this group a v era ged 7 
years Among the 10 cases there acre no excellent 
results, although 6 patients were complete!) re 
Hrved of symptoms 4 results may be called good 
(Cases 30, 31 33 34) x poor (Case »S) while 5 
were failures. Four of the failures were due to 
ankjkwis, 1 to an irreducible dislocation which 
was present 00 admission. There were no deaths. 


The results of the treatment in this series of 
cases are surprising!) good when compared with 
the case reports in the hterature The factors 
which may have some bearing 00 this difference 
win be discussed under the following headings 

1 I 1 ndenct ef Ike infection There were of 
course, wide variations in the virulence of the 
infecting bacteria, as is shown bv the fact that one 
patient with a Stiphviococan aureus infection of 
the knee recovered after simple aspiration, where- 
as others with the same organism were pros- 
trated with a \tt> severe infection and ended 
with poor joints m spite of earh and efficient 
treatment. Low virulence of the bacteria may 
account for some of tbe exrdknt results obtained 
in this series, but that It cannot account for all of 
them wfll be evident to ooe who studies tbe fig- 
ures for temperature and blood counts given m 
Table I It mi) not be unusual to see a joint in 
f feted with tbe pneumococcus get well with as- 
piration, but this must certain!) be an unusual 
event with the staphylococcus The author* can 
not speak with experience about the result of 
aspiration as the sole method of treating strepto- 
coccus pvarthroses Table HI shows the end- 
results of the cases in Group 1 arranged accord- 
ing to the infecting organism 

1 Early dtarnaris and crtkroijmt There was 
littk temporizing with purulent joints in this 
series Arthrotorm was performed in each case 
as soon as was feasible after the diagnosis was 
made The onlvdela) was In the patient s retting 
to the hospital. The best results, in general, were 
obtained in those joints which had early diagnosis 
and earlv arthrotom\ 

3 Tkt use of drams Far from constituting a 
misdemeanor it is believed that the results in this 
senes of cases will show that the use of soft rubber 
drains into the joint cavitvbooeof the most help- 
ful adjuncts in the treatment of pyogenic joints. 
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TABLE IV -END-RESULTS IN GROUP I ACCORDING TO DURATION OF 
SYMPTOMS BEFORE OPERATION 

Duration of symptoms In dsyi 



The drains must be soft, they must not be large 
enough to cause pressure necrosis and they should 
be withdrawn as rapidly after operation as the 
subsiding of the infection will permit 

4, Traction It is believed that the routine use 
of traction in these cases has exerted a favorable 
influence. Traction helps to relieve pain to pre 
vent or overcome flexion deformities, and possibly 
to protect the articular cartilages if as Phemister 
claimed, necrosis of this tissue first occurs at 
points of pressure in a suppurating joint. The 
traction apparatus must be 10 applied that it will 
not Interfere with free motion at the joint. The 
simplest method is by means of an anklet and a 
weight over a pulley at the end of the bed. 

S llolton. A great deal has been written in the 
literature about active versus passive motion, 
much to the discredit of the latter It would be 
ideal treatment in pyogenic joints to start fre 
quent, prolonged, and complete active motion 
immediately after operation, but such treatment 
can be attained only in rare instances. One needs 
only to see a single case to appreciate the suffering 
undergone by a patient with such a lesion, and 
when the average age of these patients is recalled, 
it becomes obvious that too much cannot be ex 
pected of active motion 


Passive motion, extremely gentle in its apphea 
tion, never forced in Its decree, repeated several 
times a day by the surgeon, is much more feasible, 
and almost If not quite as effective as active mo- 
tion in the early postoperative treatment Each 
joint in this senes was thus treated, and active 
motion substituted for passive as soon os possible. 
Emphasis must be placed on the gcnllcna s of this 
passive motion. The importance of active motion 
cannot be overemphasized, but at the same time 
the usefulness of passive motion should not be 
overlooked 

6 The main purpose in the treatment of acute 
suppurative arthritis fs, of course the evacuation 
of the pus by the most efficient means possible. 
The use of drains and of early passive and active 
motion was invaluable in accomplishing this in 
the present series of cases and the fact that these 
methods when correctly used, are not destructive 
to infected joints is demonstrated bv the end 
results here reported 

gUinfAfiV AND CONCLUSIONS 

1 An historical review of the treatment of 
acute suppurative arthritis is presented. 

2 Case reports of this disease are scarce m the 
literature, the results reported are usually bad. 
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and the attitude of the writer* toward the disease 
b gloomy 

3 The idea of attempting to preserve the fane 
tlan of ft purulent joint is rehbvth recent and U 
not yet widespread 

4- Thlrtj six aw of acute suppurative ar 
thntU are presented, w nhich operations had been 
performed at the New \ort Orthopaedic Db 
pensary and Hoapital during the post 1 5 yean 

5 - T*ent\ two of the»e aw were ooctmo 
logically proved and uncomplicated by booe in 
fectfoo The end results in this group were 11 
or 54 per cent were excellent ana totmcaJly *ymp- 
tamaticalU and functionally 5, or 23 pier cent, 
were good 1 was fair and 1 or 9 pier cent, were 
poor 

6 Four cater were similar to the above except 
that then nertoot bactmoiogiajlv proved Re- 
mit* in this group were 1 excellent and 2 pxxw 

7 Ten care* were complicated b> infection 
of the booe at the jotni The results in theae were 
much worae than in the above group*, there being 
no excellent result* and five failure* due to ankv 
losa or dislocation 

8 It is thus icen that the presence of booe 
destruction greati\ increases the senousnes* of 
this disease 

9 The average follow up penod ***65 von 
The average age at operation was 6 5 vears ‘There 
acre thnee as roanv males as females. The hip 
was Involved m 12 cases, the Lneain 8 there were 
1 dbowt, 2 anUes, 1 shoulder 

10 The staphylococcus was, the Irffectmr 
organism m 12 cases, streptococcus In n mixed 
staphv lococcus and streptococcus in 4 pneumo- 
coccus m 5 mixed streptococcus and BacOluS 
cob in 1 BadHus mocyaneus m 1 

it In general the best result* sere obtained 
m those joints which bad eari) diagnosis and earl) 
evacuation of the pui 

12 Active postoperative motioc cannot be 
depended upon as the safe method of continuous 
evacuation of piu* from an Infected joint, became 
of the extreme pain and the usual!) tender age of 
the patient 

it. In obtaining efficient continued drainage 
in this writs of cases the most useful adjuncts to 
arthrotcnn) were found to be the insertion of *oft 
rubber drains into the Joint cant) and gentle 
passive motion Immediately following the opera 
don The Importance of motion after ar 

thro t om y cannot be overestimated, and tha was 
substituted for ptun e motion as soon as the pa 
dents could stand It 

14. There were no deaths, no amputations, no 
septicaemias ankvlasb occurred onl> fa 4 cases 


In which bone destruction at the hip hod occurred 
before operation. 

15. The prognosis for function In acute sup- 
praxadvc arthritis is good If the diagnosis is made 
early and this b pKomptiy folkm ed by arthro teeny 
and drainage. It b pxxx if treatment is delayed 
until bone destruction has taken place. 
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SUBTOTAL VERSUS TOTAL HYSTERECTOJIY 

R s SIDDALL, M D ajo H C. HACK, II D Dotott Mccttou 
Fm li« D^vtaat W O W trtuTi iW Gr*aealc«7 Harptr EW^iil 


T HE recent htersture concerning hy*terrc 
tomy far nan-malignant pelvic condition* 
thov* a d efini te trend of opinion toward the 
employment of the total ritber than the mbtotal 
or supravaginal operation Thi* tendenev' Kcmi 
to be doe largely to empbaia oc the posxilriLty of 
subsequent aevekranHit af cancer in the stump 
of the cervix uten, though the more radical op- 
eratloii ban abo been recommended for the rehef 
of ctrridtis alone A» apparent justification for 
t hn position a majority of the report* teen by a* 
during the la*t 5 year* ihow very little or even no 
greater mortality with total than with mbtotal 
ny*terectom> (Table I) 


TABLE I — MORTALITY IN TOTAL VEfcfU* BUB- 
TOTAL HYSTERECTOMY 



From the figure* m Table I we can calculate 
7 795 mbtotal* aith 199 death* or a mortality 
rate of *.6 per cent, and 4 559 total* with 139 
death* or a mortality of 3 o per cent H o* e v er 
a rHtiral review of the report* containing these 
•erica make* the figures lea* convincing The 
»eries reported by Mayo and Mayo referi to the 
hysterectomies for fibroid only which were done 
at the Mi>o Clinic from 1916 to 1019 and In- 
cludes *ome of Matson a cue* They oelieve that 
In their figure* the difference in favor of the mb- 
total operation may be apparent only because of 
tamp Ting oc the o ccu rrence of graver risks among 
thoae selected for the total removal They further 
believe that the latter reaion alio explains the 
higher mortality for total hysterectomy In other 
reportA Von Graff expressed the lame opinion 


Such reasoning 1 * *0 contrary to usual mrgkal 
practice that we are at a loss to explain it, union 
the reference b to operation In the presence of 
infection of the cervix or of malignancy In fact, 
ft I* not uncommon when a toil hysterectomy 
t eem * desirable, to be forced to resort to the less 
formidable mbtotal operation on account of poor 
condition of the patient before or during epera- 
boc or became of tn-hnirwl difficulties. Read and 
Bill conclude that subtotal hysterectomy came* 
letsmk fin ipite of the fact that It tod odes those 
patient* who are poor operative raka." Nelson 
gives a* partial explanation for the high er nxrr 
taBty with the supra vaginal operation in hi* 
series that “It has often been done in poor risks." 
Moreover in regard to peritonitis be makes the 
interesting observation that the danger should be 
a* great in cutting through the infected cervix a* 
through the will of the vagina which “is more 
accessible and can be more easily iteriEztd than 
the cervix.” The exceptionally high mortality far 
the subtotal operation In the repent by Fullerton 
■tiH Faulkner is unexplained. Similar figures In 
GreenhiTl s seriea were due to the unusually high 
mortality (fLo per cent) with mbtotal byiterec 
tomy plus bilateral edpmgectcmy In cases with 
advanced tubal and ovarian infection* involving 
adbeilcns to adjoining structures. Where hyater 
ectomy alone was done, the mortality was 5 5 
per cent for total and only o 8 per cent far sub- 
totaL The series of Burch ana Burch cent l ira 
too few totals to be of much significance. With 
the exception of Fullerton and Faulkner all 
authors who mention morbidity and compiles 
tions show them to be more frequent with total 
hysterectomy Fullerton and Faulkner give tbdr 
incidence of shock. Injured incus, hemorrhage, 
etc as c c per cent for total and 6 per cent for 
subtotal hysterectomies, the difference (0.5 per 
cent) in favor of total being r e v erse d if cardiac 
■ i i ni p Tifwtlnrr* are not Included It might be said 
also that wme, at least, of these statistics acre 
derived from special dinks and therefore cannot 
be used as a gen er al guide in private practice 
Wc have undertaken a study of abdominal 
hysterectomies dene at Harper Hospital with the 
expectation that the figures frem this largo gen- 
eral hospital migh t fairly represent the relative 
result* to be expected from the two type* °*J’PT 
eratioo In private practice. Our Study included 
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the s years from January, 1928, through De 
cerober, 1032, during which time there were i >379 
abdominal hysterectomies for benign gvnecolog 
teal conditions. This is exclusive of ail cases of 
cervical carcinoma regardless of type of opera 
tion. To make the conditions under which the 
two operations were performed as nearly com- 
parable as possible, wt further excluded opera, 
lions done m the presence of malignancy of the 
body of the uterus and of the adnexa Cresarean 
sections or ruptured uten followed by hysterec 
tomy were also not included. It is noteworthy, 
however, that the inclusion of these eliminated 
cases (80) would have changed the mortality 
figures only a fraction of one per cent Of the 
1,376 operations 1 141 were subtotal hysterec 
tonne* with 30 deaths and 235 total with 1 5 deaths 
— a mortality rate of 2 6 and 6-4 per cent, respec 
lively The combined mortality rate was 3 3 
per cent 


TABLE TL — HARPER HOSPITAL SEMES SHOWING 
MORTALITY 



Table II gives the number of both operations 
with their mortality rates for each year It also 
shows theyearly percentages of total hysterec 
tomies. The mortality rates for the subtotal 
operation have remained at a fairly constant level 
whereas those for the total have tended to dimin 
ish. In addition, it is seen that the years with the 
lower percentages of total hysterectomy had a 
somewhat lower mortality rate for that operation. 
On the assumption that possibly the lower rates 
were due to a tendency to elect the subtotal 
operation for poor nska, the yean 1929 and 193X 
were studied In 1029, the total operation wax 
done on 11 poor risks (btempdobin below 70 per 
cent, cardiac disease, nephritis, diabetes), and in 
1931 on 10. The subtotal operation was per 
formed on 32 m poor condition m 1929 an 6*3 8 in 
1931 Because of the small yearly number of 


cases, we consider these figures as merely sug 
gestive. 

It has been stated in the literature that the appar 
ent advantages in mortality of subtotal over total 
hysterectomy varied with the skill and experience 
of the operator, the inference bdna that the more 
txpenenced operators could obtain as low mor 
taUty rates with total as subtotal hysterectomy 
To test this assertion we investigated the whole 
group of 235 total operations, ana far comparison 
the 458 subtotals done m 1929 and 1931 The 
years 1929 and 1031 were selected as being at 
neither extreme of time and therefore probably 
repre se ntative the mortality rate, moreover for 
thr<e periods being the same as for the whole 
group of subtotal hysterectomies. We found that 
the 693 operations (total and subtotal) had been 
done by 46 different gynecologists and general 
surgeons of greatly different experience as evi 
denced bv the number of hysterectomies per 
formed by each. Two operators did 50 or more 
during these periods, five, 25 or more and less than 
50, thirty-eight, less than 25 Table III shows 
the comparative mortality rates for these groups 
A separate classification was given the clinic enscs 
as these were in large part operated upon by a 
series of five residents, though under the super 
vision and usually with the assistance of a senior 
attending gynecologist. Besides demonstrating 
the value of experience, this table shows a lower 
mortality for subtotal hysterectomy in every dlvl 
sion, and except in the clinic cases the difference 
Is striking 


TABLE HL — COMPARATIVE MORTALITY OF D IE- 
EE RENT OPERATORS 



The immediate causes of death with the actual 
numbers for both subtotal and total hysterectomy 
are shown m Table IV In general these figures 
confirm those usually given except for the higher 
mddence of infection and peritonitis In out series. 
The percentage occurrence of these causes was 
approximately 57 per cent of the subtotal and 7 3 
per cent of the total hysterectomy deaths, or 
mortality rate* of r 5 per cent and 4.7 per cent, 
respectively, from these causes alone. Embolus 
caused deaths in o 5 per cent with the subtotal 
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and o 8 per cent with tire total operation. Shock 
with myocardial failure resulted fatally in 04 per 
cent and o 8 per cent of the r 141 aubtotal and 
135 total hysterectomies These statistics ihcrtr 
that the usual aurae* of death (peritonitis, em 
bolus, and shock) acre common to both tvpea 0/ 
operation but occurred to a greater degree in 
total hysterectomy 
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The influence of a<xe*oiy procedures st the 
thne of operation was studied in the group* men- 
tioned in Table I\ vis the *35 toils far ail 5 
vear* as compared to the 458 aubtotal hvaieiec 
tomiea for the yean 19/9 and 1931 Removal of 
the uterus without the adnexa resulted in 1 death 
in 06 total* and 5 deaths in 174 sub to tab — a men- 
tality rate of 1 5 per cent and 1 9 per cent, 
respectively With salpingectomy or sajpmgo- 
oophorectomv the results were quite different, 
for with the 147 totals there acre it deaths (8 8 
per cent) And with the 247 subtotal* there were 
7 deaths (s 8 per cent) Of the 147 totals with 
salpingectomy or salpfago-oophorectcmy there 
acre 80 with definite clinical and laboratory evi- 
dence of pelvic inflammation such as extensive 
adhesions or subacute or chronic salpingitis. The 
mortality was 10 per cent In 67 cases with no 
note of pelvic inflammation there was a mortality 
of 7 4 per cent Among the 147 aubtotal hyster 
ecUamts with the same accessory procedures 
there were 16? showing pelvic Inflammation and 
82 without, the mortality being j and s 4 per 
cent, respevtiveh It is probable that many cases 
designated by us as with exit pelvic inflammation 
were actually complicated by the conditioo al- 
though it was not so stated in the histories It is 
qmte evident that the higher mortality of hyster 
ectoeny plus salpingectomy and salplngo-oophor 
ectomy was due in part, at least, to difficulties 
encountered because of pelvic inflammation as 
was noted also by GreenhOL This observation a 
supported by the mortality rates of subtotal and 
total hysterectomy for fibroid with and without 
pelvic mflaimnatzcc as shown in TabI* V 
Of other accessory procedures appendectomy 
was the most frequent, bong done in S3 or 35 3 


TABLE V — MORTALITY WOT AND WITHOUT 
PELVIC INFLAMMATION 
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per cent, o l the totals and In 210 or 48 per cent 
af the subtotals. Three of the patients in whom 
total hysterectomy plus appendectomy were done 
died, a mortality rate of s 6 per cent flJ compared 
to 64 per cent for the whole group. There were 
no deaths among the subtotal cases with appen- 
dectomy T\ e beBrve these results should not 
necessarily be Interpreted as Indicating that re 
mcrval of the appenori added no danger to hyster 
ectomy bat rather that appendectomy wts re 
served in general for the more favorable cases 
Supporting the latter possibility and without 
taking Into account technical difficulties etc. Is 
the fact that among the totals with appendec 
tomy there w ere 8 4 per cent poor or questionable 
sorjpcaJ risks (hemoglobin below 70 per cent 
cardiac disease, uephnds, diabetes) as compared 
to 19 1 per cent foe those without appendectomy 
Among the aubtotal hysterectomies phis appen- 
dectomy there were 10 9 per cent poor risks as 
compared to 19 per cent for the remainder of 
those done In 1979 and ityjr Other acccsaccy 
operations such as perineorrhaphy coiporrhaphy 
cholecystectomy, and herniorrhaphy were per 
formed In an adoittonal 1 1 of the totals and 35 of 
the subtotals — with 1 death among the totals 


discussion 

On Investigations indicate a definite!! higher 
mortality for total hysterectomy than for the 
subtotal operation, furthermore we believe that 
statements In the literature to the contrary are 
not convincing when the data on which they are 
based are analyzed On the other hand, it seems 
that when by sterectotny Is to be undertaken and 
there is also a definite indication for removal of 
the ccrvn, the more radical operation Is not un- 
duly dangerous in the best operative risks. 

The actual incidence of cardcoma developing 
in the cervix after subtotal hysterectomy is not 
known but tbe possibility fa worthy of consider 
ation I'cdak estimated the occurrence at s per 
cent a figure which would powhly Justify the 
frequent employment of total operation. But, 
this Is far higher than that stated by other 
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writers. Von Graff quotes Hochmann as giving 
o 27 per cent Mayo and Mayo reported 99 cases 
seen at the Mayo clinic from January, 1910, to 
July 1930, onl> 15 of these, however being in 
women who had been operated on there. The) 
believe the low incidence in their own case* was 
due to coning out the cervical canal from above. 
This procedure may well be of some importance, 
but it does not remove the usual site of cervicitis 
and carcinoma of the cervix — the region of the 
external os. Of much greater value, we think, is 
their suggestion that following subtotal hyster 
ectomy the cervix be removed later from below 
or that enucleation of the cervical canal or at u ter 
nation be earned out- In several instances where 
total hysterectomy seemed indicated but was not 
done on account of the patient s condition one 
of us lias later removed the stump of the cervix 
without difficulty, but thus has the obvious objec 
tton of additional hospitalization. In cases in 
which the cervix is tom and infected but not 
sufficiently so to make its removal imperative, 
thorough cauterisation or conization under anaes- 
thesia before the abdominal incision u made 
should accomplish much in preventing carcinoma 
in the cervical stump Moreover the rare, very 
earl) , and therefore local and unrecognized carci- 
noma would almost certainl) be destroyed In 
our sene* the operation records of the 458 sub- 
total* done m 1929 and 1931 showed only 16 of 
these accessor) operations on the cervix though 
probably some cauterizations were dome later 
because of persistent Jeucorrhcea. 

summary 

Although there is a definite tendency in the 
recent literature to ascribe to total hyst erect om) 
a mortality comparable with that of the subtotal 
operation, a critical stud) of the reports leaves 
one far from convinced. In our 5 year series 
there were 1,376 abdominal hysterectomies (ex 


eluding malignanc) , aesarean section followed by 
removal of the uterus, and ruptured uterus) of 
which 1,141 were subtotal and 235 total with 
mortality rates of 2 0 per cent and 64 per cent, 
respective!) There was a tendency for the total 
hysterectomy mortality to be lower in the years 
with a relativtl) smaller proportion of the more 
radical operation All groups made on the basis 
of surgical experience 01 the operator (number of 
operations per operator) showed an advantage in 
mortality for subtotal hysterectomy Pelvic in 
ffammatoiy disease made hysterectomy more dan 
gercrus and explained m part, at least, the higher 
mortality of hysterectomy with removal of the 
adnexa. With accessor) operations such as ap- 
pendectomy and perineorrhaphy, the lower mor 
tality was apparentl) associated with a selection 
of the better risks for these additional procedures. 
The danger of carcinoma developing in the stump 
of the cervix after subtotal hysterectomy is seem 
mgiy not sufficiently great to justify the additional 
nsk of the total operation in any but a small pro- 
portion of cases Other less dangerous procedures 
should be more frequently recommended 
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A \ ATOiUC \LL\ the term “diverticulum,'’ 
U applied to a blind tubular procesa and 
pathologically to any uniforms two having 
Lhi» character Akcrhmd oescnbed gastric diver 
trails as rounded, pocket-shaped or bag-shaped 
protrusion* from the lumen of the stomach 
Thus, broadly speaking the term includes not 
only true diverticula, whether congenital or ac 
quired but also di\ articular formations recalling 
from intrinsic lenorts of the gastnc a all, such as 
ulcer or neoplasm In this paper onl> true diver 
ticula a ill be considered in detail 

Diverticula occur in the stomach lest commool) 
than ui other portions of the alimentary tract 
with the poaainle es cep two of the jejunoileal 
region Fraser stated that these lawns occur in 
the different parts of the alimentary tract m the 
following order of frequency colon, rectum dno* 
den um pharynx and cesonhagus, stomach jejtmo- 
ileum The statistics of Larimore and Graham 
are in accord with this statement In a series of 
3446 evammatwni of the digative tract with the 
opaque meal they found 103 diverticula 71 were 
in the colon, 19 m the duodenum, 9 m the oesopha 
gus, 3 in the stomach, and 3 m the jejunum 
The hrst case of dn-erttculmn of the stomach 
was reported by Helmont in 1804 Since that 
time we ha\e found 108 cases, either mentioned 
or reported m detail in the Hterature. As might be 
erpccted, moat of these have been reported «1 nee 
roentgenological era ml nation has become avail 
able m diagnoau Many of the cnsei reported 
have not been confirmed at operation or neexepay 
This detracts materially from the rebabditv of the 
reports because of the difficulty m distinguishing 
roentgenologwally true gastnc diverticula from 
false diverticular formatwos Our series includes 
14 proved cases of diverticula of the stomach 
Four of the specimens of diverticula were ob- 
tained at necropsy and 10 were remoyed at opera 
tloru Diverticula of the stomach have been di- 
agnosed roentgen ologically m 35 cases at the 
Ma yo Clinic since 1916 In 6 cases of the group 
exploratory operations revealed only 3 to be 
true diverticula in the 4 others, diverticular pro- 


trusions were found to be due to perforating peptic 
ulcer oc to amdnoma The 19 remaining cases. In 
which diagn osis was made roentgen oiogically but 
not proved or disproved at mention or necropsy 
are not included because of the frequent coufusloo 
in the roentgenologic diagnosis of these lesions. 

CLAfisinc vnob. 

Diverticula of the digative tract have been 
yanously daasi bed as congenital, or true, acquired 
or false and pulsion or traction ty pea. True (con 
genital) diverti cul a have been considered to have 
intact muscular and mucosal Layers, w haras 
false (acquired) diverticula hay e been considered 
to be thoee diverticular formations In which one or 
more of the mural layers are absent The terms 
"pulnon and “traction are self-explanatory and 
have been used frequently in connection with true 
and false diverticula. Kausch pointed out that 
the terms “congenital” and true and “ac 
quired and “false are not always synonymous 
Braudes substantiated this statement by report 
mg a case of an acquired diverticulum in which 
ail la yen of the wall of the sac were present 

It is thus evident that there is much confasian 
and some inaccuracy In the daaaificatwn of these 
sbnermah tia In order to sunphfy the subject 
of gastnc (fly erticula we suggest the following 
subdivisions 

1 True dntriicula Thoae in which the pouch 
in dud a all coats of the gastnc wall without defi- 
nite evidence that organic disease was the causa 
tivr factor Such diverticula probablv are coo- 
gerntal (FI^ r) 

1 laprxraf true dreerttcula In these all coats 
of the gastnc w all are present although there ma\ 
be tame thinning and there a evidence that some 
disease was instrumental in causing the pouching 

(a) Pnlsian type diverticula result from intra 
gastric pressure which b probably localized. 

(b) Traction type di v er t i cu la are incidental to 
extra gas trie adhesions (Fig a) 

3 False dnrrhcula *r datrlkular ftrmaliens 
In these there b a break in the gastric wall result 
tng from disease (Fig 3) 
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1 True dhrrticnlam at the cardiac part c A the 
atom* ch The mural element* are Intact but are thinned 
out 



Fie 3 - Acquired true diverticulum of traction type. \H 
layeri of the wall of the *ac are preacnt, and there » aomc 
thinning at the site of the adheane bend. 


HYPOTHESES AS TO FORMATION 

True dtecrticula The etiology of true diver 
ticula is unknown. The question even has been 
raised as to whether a tnil\ congenital type exists 
at all Zahn went so far as to state that no di 
verticula reported up to 1899 were congenital 
Laurell and others expressed the belief that these 
true diverticula are of the pulsion type and are 
caused by intra-abdominal pressure among per 
sons with a lax abdominal vralL That this is the 
true explanation is doubtful since true diverticula 
have occurred in young muscular adults and in 
children Gfle reported a case of a girl aged 7 with 
a diverticulum, and Sinclair one 01 a 4 months old 
infant, both being confirmed at operation 

Furthermore os has been demonstrated b> 
Gianturco and others intragastnc pressure is 
ordinarily quite low At the cardla where most 
diverticula occur, the pressure is lowest ranging 
from 5 to 2 centimeters of water Alvarez has 
distended the fresh stomachs of cats and dogs 
under pressures much greater than those occurring 
physiologically without producing diverticula. 
The objertion may be raised that this experiment 
was inadequate, and that continued or repeated 
pressure would be necessary for the development 
of diverticula. On the other hand, Fraser con 
sutently produced multiple diverticula m the 
lejunum by briefly distending this part of the 
bowel he thus confirmed his belief that jejunal 
lesions could be acquired. 


Despite views to the contrary, it seems to us 
that the weight of evidence favors a congenital 
basis for thus group of gastnc diverticula. Diver 
ticula are not uncommon in lower animals espe 
cially in the pig The tip of the fundus in this 
animal normally develops as a diverticulum. The 
sloth of South America nas a cardiac diverticulum 
normally (Alvarez) However the fact that this 
animal virtually fives in an Inverted posture might 
be interpreted by exponents of the idea as adding 
weight to the hypothesis that diverticula *re ac 
quired by pulsion The beaver has a projection 
of the pylorus at the greater curvature of the 
stomach The fish Lophfus piscatonus or angler 
has protrusions from the pylorus at each curva 
ture and the American aquatic herbivorous mam 
mal the manatee, has three diverticular compart 
ments namely , at the pars media on the greater 
and lesser curvatures and at the cardia CHunt 
ington) All ruminants, as well as certain forms 
of aquatic life such as the ArgyToneta aquatica 
Asterias rubens and others, have similar gastric 
compartments (Buetachli) 

In attempting to explain the occurrence of 
diverticula of the stomach in man embryo- 
logicaliy, kalbfldsch itated that the fundus of 
the stomach of man develops as a pouch on the 
outer side of the cardia He expressed the belief 
that, in congenital {diverticula another smaller 
pouch develops and remains connected with the 
stomach by a narrow neck. This hypothesis would 
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Fn J False di\ ertsculom do* to wtwi.rnuw U the pH 
tnc wall by nicer 



explain only those diverticula that occur at the 
carat* It i* interesting to note that diverticula 
of the pvkwic region have not infrequently been 
found m association with aberrant pancre*tK 
tissue NauwcTch, Falconer W euchelbaom, 
Kolb Wagner and Gegenbouer found pancreatic 
tiasoe in such diverticula GDe demonstrated 
heteroplastic colonic mucosa in a gastric diver 
ticuhim, and pancreatic tissue adjacent to It 

Vnatconcalh there u thinning cJ the circular 
and oblique muscular fiber* at the card it. L*rge 
vesaeia that enter the gastric wall m thn region 
also contribute to the muscular weakness and 
make it a nte of lowered resistance Thorel and 
Zahn believed that this part of the stomach was 
subject to the greatest strain as food pasaed along 
the lfaienstrasst 

Id view of the fart that diverticula of the type 
under consideration have been found m all re 
glens of the stomach, and almost uniformly pro 
sent muscular and mucoaal elements, which are 
thm it s eems possible that these diverticula may 
occur as a result of a congenital localised weak 
ness ctf the gastnc trail The natural anatomical 
weakness at the cardia and the frequent presence 
of pancreatic tissue at the py loros, could account 
for the relative frequency of diverticula at these 
sites. On the other Wid, the thinness of the wall 
of the sac may be seconds rj to pressure of gastric 
contents accumulating in the drverticulum Such 
a hypothesis would fit m with the conception that 
dl\ ertlcula, as such, exist as vestigial phenomena 
It would at least *eem reasonable to assume that 
congenital, anomalous conditions precede develop- 


ment of such an abnormality if it does not already 
exist at birth 

Acquired hut dtveriicula The etiology of this 
type of diverticulum is usually obvious Adhe- 
stons to the gall bladder pancreas, and spleen are 
probably the more common factors producing 
traction. Jones reported a case In which the gas- 
tric wall was adherent to the gastrocolic hgament 
and colon. Kalbflesch expressed the belief that 
tint case was probably one of ulcer Chutro de 
scribed a case of diverticulum with adhesions to the 
abdominal wall at the site of a benua \ ocHanse- 
minn reported another case with adhesions to an 
epigastric tumor A pulsion diverticulum was 
caused by a trichobezoar m a case reported by 
Schulten 

Acquired foist daerUada The gaitnc wall may 
be weakened by inflammatory reaction ulcera 
tiort, or by neoplasm It ts conceivable that intrx 
gastric pressure or progressive ulcerating processes 
could produce poodilng at the site involved. 

review or material ik rats trsms 

I mad met . Ten specimens m our group were re- 
moved In 10 of ii *34 consecutive exploratory 
operations on the stomach, or i In i 135 Four 
specimens were obtained in the course of 3 66 j 
routine postmortem examtnitiani, or 1 in 917 
Twenty five roentgenologic diagnoses of gastric 
divcTtxnlnm were made m the course of 91 S 3 3 
routine roentgenologic examinations of the stom- 
ach at the din fa-, since 19*6 As has already been 
mentioned, many of these were probably not true 
diverticula 
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Fig. 5 Tree cardiac diverticulum epecimen ob tuned it 
Decropiy 

Ages The ages of the patients in this senes 
ranged from 25 to 59 yearn 9 were 40 years of 
age or older and 5 were from 25 to 40 years of 
age. The average age was 42 years 
Sex Diverticula occurred about equally often 
In either sex 6 of the patients were men and 8 
women. 

Situation The situation of diverticula in cases 
reported m the literature vanes but they seem 
to occur most often in the cardia, just below the 
cesophageal juncture on the posterior wall and 
usually nearer the lesser than the greater curva 
ture. According to reports they occur next most 
often at the pylorus, near one or the other curva 
tures. In our senes of proved cases 6 diverticula 
were found immediately adjacent to the pylorus, 
6 at the cardia, and 2, some distance from the 
pylorus on the posterior wall (Fig 4) 

Pathologic findings Diverticula of the stomach 
in proved cases reported heretofore have vaned m 
diameter from 1 to 5 centimeters. In our group 
the smallest diverticulum was 1 centimeter m 
diameter and the largest, 7 5 centimeters (3 
inches) The neck of the sac is usually narrow and 
may or may not be thickened Grossly, the mu 
cosal and serosal surfaces appear intact Micro- 
scopic examination of sections of the wall of the 
sac reveal the presence of the mucosal and muscu 
lar layers but these are thinned out Pancreatic 
tissue was not found in the diverticulum in any 
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Fig (5 True dtraticulam at the cardiac end of the «tom- 
ach Specimen obtained at nec r opsy »dth oesophagus Intact. 

of our cases (Figs. 5, 6, 7 8) Acquired, or so 
called false diverticula, may have a deficiency 
of the mucosal layer or of one or more muscular 
layers, or both, and the serosa often gives evi 
dence of adhesions to adjacent viscenu 

A ssoaaled gastric disease Associated gastric 
disease was found in 4 of our 14 cases (30 per cent) 
in 2 cases, there were ulcers adjacent to the di 
verticil!* (in 1 case at the cardia, and in the other 
at the pylorus), in 1, on adenomy-oma in the di- 
verticulum and a duodenal ulcer and In the re- 
maining case a sarcoma m the wall of the diver 
ticulum. What part, if any the adenotnvotna and 
the sarcoma played In the development of the 
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diverticulum U problematic Cleve, PuikepeHses, 
and Nsuck considered that such kskxu developed 
In pre-evliting diverticula, whereas Bell and 
Golden doubted whether these should be clawed 
11 true diverticula- The literature contains re 
port! o f a number of cases with asaodated dis- 
ease similar to those in our group Cleve reported 
a myoma in a diverticulum, Sandstrom a diver 
tlcuhim with a benign adenoma and C H. ilajo, 
von Hansemann, Miller and Mellon and others 
cancerous or prccanceroos changes fa diverticula. 

Tin * mart dmritctila in the rastn - 1 ittesti nal 
tract Of the 14 cases included In this report In a 
demonstrable diverticula were present elsewhere 
in the digestive tract. In r case, multiple diver 
tlcula in the colon were found and b another a 
duodenal diverticulum was found. 

8YUPT0UB 

The general opinion of writers on the subject 
is that most diverticula of the stomach cause no 
definite symptoms and are usually not of clinical 
importance How ever some cases have been re 
ported b which there was epigastric distress, 
positive roentgenologic evidence, and apparent 
relief following surgical treatment 

In 1 case of our group the patient complained 
of firms temeu*, and blood dots were found m the 
diverticulum Definite evidence of blood dys- 
crtsia developed later In 4 cates part or all of 
the symptoms ma> have been attributable to the 
diverticulum m 4 the complaint mu accounted 
for bv a»oaated gastnc or duodenal ulcers, and 
in 1 a sarcoma may have been responsible for 
some of the symptoms Thus m 10 of the 14 cases 
(71 per cent) symptoms could not be attributed to 
the diverticulum per it In the 4 cases (excluding 
the one with hemorrhage) m winch the symp- 
toms mav have been related to the diverticula 
epjgaitnc pab was present which might or might 
not be relieved or aggravated bv food, m 2 vomit 
lng had occurred on several occasions (m 1 case 
probabH due to cardiospasm) and b 3 epigastric 
tenderness was present 

DIVCT? 0511 

The recognition of a true gastnc diverticulum 
without the aid of the roentgenogram b impossi- 
ble, as there 11 no characteristic clinical syndrome 
{Fig 0) Even the roentgenologic findings are 
difficult to interpret, as is evident from the fact 
that b 4 of 6 of our cases fa which the dngoodv 
had t*en diverticula the*; diverticula were found 
at exploration to be false sacs due to malignant 
disease or to perforating ulcer The 1 cases in 
which true diverticula were found were the only 


cases in our group of proved cases b which the 
pre-operative diagnosis was correct Both of 
these diverticula were at the cardia However 
one b probably justified In making a diagnosis of 
diverticulum when the roentgenologic findings are 
consistent and the patient has epigastric distress 
which is not attributable to other disease 

A number of writers stress the difficult) of 
roentgenologic diagnosis Sandstrom said that 
the chagnosb depends on a niche hhe opaque spot 
surrounded by a defect b the contrast shadow 
the appearance of which is also typical of deera 
tkn with surrounding infiltration Pendergrass 
outlined the differential diagnosis of diverttmlam 
and hernia through the (esophageal hiatus He 
stated that hernias are best seen with the patient 
b the recumbent Trendelenburg position and 
that they are larger during inspiration and smaller 
during expiration because of variations b mtra 
abdominal pressure. A gastric diverticulum on 
the other hand, does not reveal these changes 

COUPUCAH0V5 

A com plication occurred b but one (7 x per 
cent) of our proved cases, in this instance being 
hwmorrhage Thu case has prrvwusl) been re- 
ported bv Sutherland Haemorrhage at» has been 
reported b> Brown Akerlund Gue, and b) Sin- 

^ r TaEVTUETT 

The treatment b 10 cases of our senes was 
surgical The diverticula were removed by local 
acts 100 bj sleeve resection of the stomach- or b> 
pjkwectom} When gastnc or duodenal lesions 
were associated with diverticula, the surgical 
procedures were modified according to the type 
of disease that obtained The Indication for treat 
merit of a diverticulum m the upper portion of the 
stomach rests on a positive roentgenologic diag- 
nosis plus the presence of epigastric distress not 
referable to other disease 

Bell and Golden felt that postural drainige 
should be tned b cases of diverticula at the cardia, 
as carcinoma has never been reported b thts 
group Tbev beheved that surgery should be per 
formed In ail cases b whkh the lower two thirds 
of the stomach was involved, because of the posu 
biEtj of associated malignan t disease and the 
frequently mistaken roentgenologic diagnosis of 
diverticula in this region. In the bght of the 
present study we are led to concur in this opmka 
The consensus of opinion favors era non erf the 
sac as the procedure of choice, although inversion 
of the diverticulum gastro-enterostom> and 
gastric resection have been performed in some 
instances 
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BLEPQ1TB OF CASES 
buicQlCAL 

Case i A m»n, 36 years of age, came to the clink be- 
ciibc o( stomach trouble of 3 to 4 yen*’ duration Hecom- 
piiiued (4 a “hot ■pot’' m the upper portion of his abdomen 
that bad been more or lew constantly preterit but had never 
been aggravated by heavy food*- He made the statement 
that ittdt as tbou^i a sac were prevent near the entrance 
of the itomach, because there »u a dull pain In this region 
mjTnilAr to that canted by food packed m the socket of a 
tooth Epigastric tend emeu was present 

Analyst* of pm trie contents revealed a total acidity of 60, 
free hydrochkiric add of 40, and a total quantity of 140 
cubic centimeter* The roentgenologic diagnosis waa di- 
verticulum of the cardiac end of the stomach Other hnd- 
inri were irrelevant 

Exploration revealed a diverticulum at the cardia im- 
mediately below the reaophagus, pasamg to the left and 
Jong the fund ua ol the itomach The diverticulum was 
c-iased. The pathologist reported that the diverttculum 
vbi 5 by 4 centimeter* m diameter with thinned out 
muscular and mucosal layers 
One year later the patient reported that he was *eIL 
CA31 3 A woman, iK year* of age complained of ab- 
dominal distress of r* years duration The symptoms had 
been somewhat Inde fini te. She stated that the region of 
maximal distress was situated to the left of and above, the 
umbilicus, although pains elsewhere m the abdomen were 
not Infrequent B elch ing and alkalies were said to hare 
given relief whereas food had had no effect on her symp- 
toms unless st tunes to aggravate them She otcaakmally 
had awakened at night with epigastric pain that usually 
had radiated to the sternum She presented the multiple, 
bnarre complaints so often encountered In neurotic persona 
General physical examination gave negative results 
\ntlv*is of gastric contents revealed a total acidity of 44. 
free hydrochloric add of 33, and a total quantity of 100 
cube: centimeters The roentgenologic diagnosis sea* di- 
verticulum on the posterior wall of the cardra 
At operation, a diverticulum was found on the posterior 
wall of the stomach at the cardia and also an ulcer next to 
the pylorus. The lesions were excised. The pathologist 
reported that the diverticulum was 0.5 centimeter* in di 
line ter with an opening into the stomach 1 centimeter 
wide. 

Can 3 A man, 43 year* of age complained of a dull, 
aching pain in the upper portion of hit abdomen, of which 
he had been aware for 1 year The pain had been constant 
and had been somewhat Intensified after meals. Some epi- 
gastric tenderness had also been present 

Analysis of eastnc contents revealed a total acidity of 

a free hydrochloric add of 30, and a total quantity of 17 5 
ic centimeters. The roentgenologic diagnosis was prepy 
loric nicer 

At exploration a dfverticulnm, 4 centimeters in diam- 
eter a as found 00 the greater curvature and removed by 
resection of the pyloric third of the stomach A posterior 
P61ya anastomosis was made. The pathological diagnoses 
was diverticulum. 

Cue 4 \ woman, aged 30 years, entered the dioic be 

cause of stomach trouble during the prenons ^ years She 

complained of pain In the epigastrium following a heavy 
raeaL which had been rchrvetf by emesis and manage of 
the abdomen and partially alleviated by taking sods Slight 
epigastric tenderness was present 

Analysis of gastric contents revealed a total acidity of 40, 
Ime hydrochloric add of 33 and a total quantity of 33 
cubic centimeter*. The roentgenologic diagnosis waa 
duodenal ulcer with moderate retention. 



Fig 9. Diverticulum of cardut. Fluid level is evident. 


A diverticulum producing obstruction, 1 centimeter* 
from the pyionc ring on the gastnc aide, waa discovered. 
Pylorectomy was performed The diagnosis of dtvertku 
lum was confirmed pathologically 

Cvbe 5. A woman, 16 yean of age, came to the dlnlr 
became of dysphagia and spasmodic subatemal pain that 
had been present for 10 months. She also had had pain in 
the epigastnnm from 1 to a hours after meals. There had 
been tome regurgitation at tunes. Dilatation of the 
(esophagus had relieved the substemal pain, bet had failed 
to affect the distress in the epigastrium. 

Exploration revealed a diverticulum, 3 Inches (7 5 cent! 
meter*) deep at the lower margin at the stomach near 
the pylorus The lesion was excised and the pathologist s 
report con turned the diagnosis 
Eighteen Venn later the patient complained of symptoms 
referable only to cardiospasm. 

Cose 6. A man, 51 years of age entered the clinic be 
cause of weakness, onssmla, and tarry stools during the 
previous 9 months Examination ol the blood revealed that 
the concentration of hasnoglobin was 43 per cent, that 
erythrocytes numbered 3, 1 10,000 aivd leucocyte* 8,100 per 
cubic millimeter and that the color index was o 7 per cent 
There was a total gastric oddity of 90, free hydrochloric 
add of 7 s and a gastric content of 80 cubic centimeters 
The roentgenologic finding* were suggestive of a benign 
lesion at the pyloric end of the stomach. 

On exploration, two diverticula containing clotted bkxxl 
were found on tbe ( po*terior wall of the stomach near the 
peater curvature and about 3 Inches (7 5 centimeters) 
from the pylorus The lesion* were exdaea by sleeve re*ec 
tion of stomach. Pathologist's report confirmed diagnosis. 
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ntt* swns of a blood dyacraka developed later 
Ca*I 7 A nan, jo yean erf ui, compkinad of runt, 
gwtnc intestinal diatarbanca not cbarectenatic of aay 
definite daease Roentgenologic dmgno*** «i caranocm 
of the stomach- A tumor on tha poatenor wall, j mete* 
(uo centimeters) away from the pjVjra* w*» removed 
The pathologist reported that theieocn wiiadiverticohnn, 
3 cmtrmtten long with a ibcoaerctma Karting m the »ub- 
mnena* Tbt patient died mbsaqueotiy from rrtemoa 
erf the nmhf nancy 

Cam 8 A man, 45 >e*n of age, waa operated 00 be- 
aus* of aattro-tntestmal tymprtocu bdicatira of p^vtic 
nicer A oiTerdaihtm a u kmnd cootfgoov* to a perforat 
mg nlcrr at the pyVxu* F.toaico and a Finney type of 
pyWoplaity were performed The «artieal finding* wtm 
confirmed pathologically Su year* kter faatre-enteioa- 
tnmy wsa perfortrwd for recurrenca of lymptoma 

CAM 9 A woman, *9 year* of ate, »u operated 00 
because of tyreotama ajrnbed to peptic ulcer A duodenal 
oker aaa fmnai. Adenocayoma m a dirtrliailaTa with an 
epenmg ■ cea time-ten a cuamrtar also waa pment The 
di> erUciAim waa on the lower border of the Knnach, ju*t 
piuuiual to the pylorus Eanaan of tha dr\ erticohm and 
gastro enterostomy were performed Tha pathokghtis 
report waa confirmatory Thre* moath* liter the patient 
wrote that she waa cured 

Cam 0 A woman, 39 yean of aft, waa operated 00 
because of lyrrptoraa irritative of pepOr ulcer A duodenal 
nicer and a direrticnhiin, centimeter t» doraeter m the 
pjlonc region, wera evased A Billroth I anaatcanoau waa 
performed Tha aurgKal diagnosis »n confirmed patho- 
logically Ope year laler tha patient ccmpiainrd of itoraach 
trodbla 

POflxucrfcnu 


Cam A woman, 56 yean of afe, died following aorp- 
cal drama** of an appendiceal abactai Necropiy regaled 
amon* other Imxa a large dr-erticulnni of lbs card* and 
dnervicoia erf the colon 

Cam 1 A man, a*ed 49 years, dwd of cardan umkr 
rauJ-dweaaa Ntcropiy reierfed araoog other loros a 
drrerticahiicL 1 by j centnnetm which *ai unrated 4 
enttmrtera torn the cardia 

Cam j A w om a n , 44 rear* of age, died fofkrwm* bye- 
tercctcroy tor carrmoma ot the ntrrm Nroopay revealed 
among erfbex leawaa a dn ardeahnn, 1 by j cm timet era 
m diameter wt mated 8 ceatrmetm below the cao^iagn* 
A dwodenat dnerOcniaan alao waa found 

Cam 14 A woman, 53 year* of age died ef caroaoma 
of the oesophagus Necrooiy revealed adnerticuleai of tha 
cardia parbaliy anered by ejathefram of the taaophagral 
type 

BtUDfAJlY AMD COlfCLTSIOMl 


An effort hi* been made to review la »ome de 
tail a relatively large group of diverticula of tie 
itomadi Ken at the Mayo CEnlc 
Diverticula In tie stomach are rare and, to our 
knowledge, only 141 cun have been mentioned 
or reported in detail to date, Including our 33 
cases, ip 0/ which were not proved. 

In 10 (74 per cent) of the 14 proved enu which 
we repeat, there were no symptoms referable to 
dlvrrticukitn in 4 symptoms which may have 
been related to diverticulum were prevent. 

The cause of true diverticula of the itomach U 
not definitely known. The hypothec that they 


are congenital b plausible The cause of the ac 
quired tvpea tonally is obvious. 

The situation of gastric diverticula In cases re- 
potted In the literature was most often at the car 
da and next most often at the pylorus, although 
they have o ccurr ed in every portion of the stom- 
ach. In our series the diverticula were equally 
distributed at the cardiac and pyloric regions of 
the stomach. 

Associated peptic dlaeajc was present m 4 of 
our 14 cases (30 per emit) and consisted of gastric 
ulcer duodenal ulcer adenotnyomo, ana tar 
coma. Similar associated lesions have been re- 
ported in cases in the literature. 

The diagnosis is difficult In our senes 4 of 6 
pouches diagnoaed roentgenologically as diver 
ticob proved to be pouches which developed 
as a result of perforating ulcere or malignant 
lesions 

Comphcatioo occurred in only 1 of our cases 
and in that instance, consisted of hemorrhage. 
Such hemorrhages have been reported by other 
writers 

In view of the fact that It is extremely difficult 
to ascertain with accuracy the nature of a divertic- 
ulum of the stomach, it would seem to us that 
with roentgenologic evidence of such a condition 
and the pr es ence of indigestion, it would be safer 
to ad vine surgical exploration. 
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IDIOPATHIC DILATATION OF 
THE SYSTEM OF EVACUATIOV 

UR GEO NS who perform operation* on 
the sympathetic nerve* to the viscera 
m the pelvis are becoming familiar 
with coexistent dilatation of the sigmoid colon 
and possibly rectum, the unnary bladder and 
the ureters A* a rule the primary object of 
the operator ha* been to relieve the lymptom* 
of Hirschsprung’ » disease by sympathectomy 
and the dilatation of the lower unnary tract 
has not been suspected Although there 1* 
*tffl doubt a* to the exact nature of the lesion 
that lead* to the pathological change* in the 
colon characteristic of Hlrsehsp rung’s disease, 
the present consensus is that a congenital de 
feet In the neuromuscular mechanism of the 
distal part of the colon is present The pro- 
portion of case* of idiopathic dilatation of the 
colon that is associated with dilatation of the 
lower urinary tract is still unknown but it U 
high enough to direct attention to the proba 
bility and it Is likely that the routine invest! 
gation by intravenous urography of patients 
suffering from Hirschsprung’s disease will 


show the association to be common. In such 
cases the obstruction to the outflow of urine 
from the ureters and the bladder appears to 
result from achalasia at the ureterovesical 
junctures and at the Internal sphincter of the 
bladder respectively 

It Is probably of significance that the dila ted 
structures receive their sympathetic lnnerva 
tion from the same source — the superior hypo- 
gastric plexus or pretacral nerve — and this 
view is supported by the degree of success 
that has attended efforts to overcome these 
neuromuscular obstructions by resection of 
the nerve A single anatomical lesion cannot 
be responsible for all the cases that fill into 
this broad group for indubitably the dflata 
tion may be confined to the colon to the 
ureter* and bladder to the bladder alone or 
to one ureter The pathology of the condition 
is even more obscure. 

Of more practical moment to the surgeon 
is the early recognition and if possible correc 
tion of this itate of affairs The lesions in- 
volve the structures that are concerned In the 
final ridding of the body of Its waste prod 
ucts — the system of evacuation — and fneffi 
aency of this system must sooner or later 
prove fatal Sympathectomy for Hirsch- 
sprung’s disea*e appears to be a well tned 
and satisfactory operation. One of the most 
important factors in determining its effect on 
the urinary tract appears to be the state of 
the walls of the ureters, for long continued 
stasis and infection of urine may lead to 
changes of a chronic inflammatory nature 
which destroy thar contractility But the 
whole matter Is far from surgical finality 

J R.LEAIMCCTTH 
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t he surgical treatment 
OF HYPERTENSION 

O NE o{ the latest developments in the 
I field of surgery of the sympathetic 
nervous system is the treatment of 
hypertension Secondary forms of hyperten 
sion, such a3 those associated with nephritis 
and arteriosclerosis, as well as the paroxysmal 
form associated with suprarenal tumors, are 
not included in the group to be considered for 
this type of surgery 

The type of hypertension that has responded 
to operations on the sympathetic nervous sys- 
tem is the primary or constitutional form 
which occurs among comparatively young 
people is progressive in spite of medical treat 
ment, and carries a prognosis comparable to 
that of malignant neoplasms This severe type 
of essential hypertension may be designated 
as the malignant type Because no definite 
etiological factors have been found, it has been 
assumed that a constitutional neurogenic ab- 
normality plays an important part in the dis- 
ease Following this assumption, and because 
vasospastic diseases which ore due to neuro- 
genic imbalance have been relieved by sym 
pathetic gangllonectomy, operations on the 
sympathetic nervous system have been car 
ned out in an attempt to relieve hypertension. 

There is dose parallelism between the dis- 
turbed vasospastic mechanism of Raynaud’s 
disease and that of primary hypertension In 
both conditions hyperactivity of the vaso- 
motor center in the brain is believed to be at 
fault Since surgical interruption of the vaso- 
motor fibers to the extremities relieves the 
symptoms of Raynaud s disease, it is rational 
to beheve that interruption of the vasomotor 
nerves to a large portion of the vascular tree 
would have a depressor effect. 

Among the first operations for relief of hy 
pcrtension were sympathetic denervations of 
the upper and lower extremities This did 


ix5 

not affect a sufficient portion of the arterioles 
to modify the systemic blood pressure, and so, 
dcainng to denervate not only the vessels of 
the lower extremities but also those of the ab- 
dominal cavity, the spinal roots from which 
sympathetic fibers proceed to the latter region 
were divided In order to accomplish this, it 
seemed necessary to perform laminectomy and 
rhlxotomy of the anterior and posterior roots 
from the sixth thoracic to the second lumbar 
segments, inclusive. 

Following thisoperative procedure there was 
noted a definite and significant drop in 
blood pressure In addition to interruption 
of the vasomotor fibers, there was paralysis 
of the abdominal muscles, which reduced the 
intra abdominal pressure While the desired 
effects on the blood pressure were achieved, 
the procedure was considered too radical as 
a routine form of treatment and a less hax 
ardous procedure was sought In view of the 
fact that the splanchnic nerves carrying the 
sympathetic fibers from the anterior roots to 
the abdominal viscera could be approached 
by a less extensive operation they were re- 
sected as they entered the abdominal cavity 
between the crura of the diaphragm Follow 
mg this type of operation, a definite drop in 
blood pressure occurred and definite relief of 
symptoms was noted in milder and earlier 
cases, although results did not seem so satis- 
factory in the more advanced cases For that 
reason the previously described rhlxotomy was 
modified to the extent that only the anterior 
roots were divided This procedure proved 
effective m bringing about a significant lower 
mg of blood pressure. 

A further modification of this type of oper 
ative procedure consisted of the division of 
the ninth thoracic to the second lumbar 
roots inclusive, in an effort thereby to produce 
a maximal drop in blood pressure with a 
minimal amount of nst. 
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Sever*] important observation* have been 
made following the two types of rhirotomy 
There have been no noticeable deleterious ef 
fects, except possibly slowing of the excretion 
of water which has not malted m scnous 
complication. Absence of sweating over the 
abdomen and lower extremities testifies to the 
division of the vasomotor fibers There is a 
postural drop in blood pressure In that the 
pressure is higher when the patient is prone 
and lower when the patient is erect Lessened 
response in blood pressure to psychic, thermal 
and pain stimuli has been noticed and marked 
change in the mean levels of both diastolic 
and systolic pressures has been maintained 
over a sufficient time to Indicate definite 
therapeutic value. 

It may seem radical to ad vise resection of 
the splanchnic nerves or extensive lanunec 
tomy and rhirotomy for patients who have 
this type of hypertension but who have very 
few symptoms, yet, m the light of expe- 
rience it would seem that if operation la 
to be done at all it should be done before 


changes in cerebral retinal, and renal arteries 
are too advanced 

In spite of the fact that cases are on record 
in which patients have been followed for two 
years after splanchnic resection and four jean 
after rhirotomy and beneficial effects have 
persisted for these periods of time this type 
of treatment of hypertension should be con 
sidered as investigative and more or less ex 
penmen tal until a larger senes of patients 
have been treated and more time has elapsed 
for postoperative observation. If surgery of 
the sympathetic nervous sjitem should prove 
of as permanent value in the control of pro- 
gressive primary constitutional hypertencon 
as it has in the treatment of some of the vascu- 
lar diseases affecting the extremities and of 
other conditions in which hj'peractivitj of the 
sympathetic nervous sj-stem has been of etio- 
logical Importance, then it will have achieved 
another victory Ln the treatment of a disease 
which has been found to be resistant to all 
other forms of therapy 

WnccHEii UcK. Cmio 
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HARRY MITCHELL SHERMAN 

H arry Mitchell Sherman the first specialist in orthopedic surgery on 
the Pacific Coast ■was bom in Providence, Rhode Island, November 
23, 1854 His paternal ancestor came from England in 1633 On his 
mother’s Bide, the family were descendants of an old French Huguenot family, 
Mauran bv name. 

His preliminary education was in St Paul’s School, Concord New Hamp- 
shire, and m 1877 he was graduated as Bachelor of Arts from Tnmty College, 
Connecticut. His medical degree was from the College of Physicians and 
Surgeons, New York, In 1880, which college later became the Medical Depart 
ment of Columbia University In that same year, Tnmty College granted him 
the degree of Master of Arts His hospital intemeship was in Bellevue, New 
York, and he served for a time os assistant surgeon at West Point Foundry, 
New York In 1881, he became assistant to Dr Murdoch at Cold Spnng-on 
the-Hudson, and later had some expenence as ship surgeon on one of the 
steamships of the Alexandre Line 

In February, 1885, be came to San Francisco and entered practice, soon 
becoming associated with the late Dr George Chismore, the eminent urologist 
Since he had had special training In orthopedic surgery with Dr Lewis A 
Sayre in Bellevue, he recognized in San Francisco an opportunity to develop 
that specialty, which until then had been In the hands of general surgeons 
In 1886, he became orthopedic surgeon to the Children’s Hospital, San 
Francisco, organized in 1875 by a group of women headed by Dr Charlotte 
Blake Brown, and he soon made that institution the center of orthopedic sur 
gery on the Pacific Coast 

In 1890, he married Matilda Barreda, daughter of Frederick Barreda, 
Peruvian minister to the United States Mrs Sherman died in 1895, leaving 
one son, Frederick Barreda Sherman In 1896, Dr Sherman spent a year in 
Vienna, studying orthopedics 

In 1900, Dr Sherman married Luda Hamilton Rattle, daughter of J G 
Kittle, of Rots, California. Of this marriage there were two daughters, Lucia 
Kittle and Isabel, who, with the son, Frederick Barreda, and Mrs Sherman, 
survive 
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Dr Sherman suffered from asthma for a Dumber of year*, but notwith 
standing this handicap he had an unusually full professional life with great 
acco m pl i s hm ent. Finally his heart broke down after an attack of influenza, 
and he died May 15 1921 

Dr Sherman was made clinical professor of orthopedic surgery In the Uni 
versity of California in 1896 and professor of the principles and practice of 
forgery m 1899, which position he held until 191s In 1901 he was appointed 
surgeon to St Lake > Hospital San Frandsco where he did much operative 
work He recognized that in deft palate work he could fee In the depth much 
better if he had dark instead of white draping He therefore experimented with 
colon in the operating room and Anally hit upon dark green tiling and dark 
blue draperies and gowns as most restful to the eye favoring illumination of the 
depth of surgical wounds Like other of Dr Sherman s original notions the 
green color has been chosen for the tiling of operating rooms In numerous other 
institutions 

He was an active member In many surgical organizations — The American 
Orthopedic Association 1899 (president In 1900) The American Surgical Asso- 
ciation 1905 In 1912 he was one of the organizers of the San Frandsco 
Polyclinic and later did yeoman work In organizing the American College of 
Surgeoni in California, of which organization he was one of the governors It 
is of some interest to note that after the San Frandsco earthquake and fire of 
1906 Dr Sherman was the Inspiration for the opening of a teaching hospital 
for the University of California Medical Department — he started with one 
bed and one patient he himself famishing the equipment — an institution 
which has become one of the most prominent teaching hospitals In the country 

While Dr Sherman s chief work was in orthopedics he did not limit his 
efforts to that specialty but did much creditable work In other fields — deft 
palate surgery of the spleen surgery of tumori and even brain forgery He 
did much experimental work on future of heart wounds. He operated a num 
ber of time* for the removal of the gasaenan ganglion for facial neuralgia and 
it is fair to assume that the broader view of pathological problems thus sc 
quired reacted to the betterment of his orthopedic surgery 

Endowed with tireless energy he gave much time and thought to matters 
of public welfare In his relations with his fellow man, he was always the 
gentleman in the best tense of the word 

In the late war having been for some yean an officer in the Medical Re 
serve Corps of the United State* Army he was called to active dnty with rank 
of major and served as surgeon In command of the Army Ho*pital at Fort 
Rosecrans, San Diego until the end of the War Aa a teacher, and In hi* 
clinical work, he was painstaking to an extreme and his private and hospital 
record* are model* of con die systematic work, largely in his own hand. 
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Of Dr Sherman’s contributions, perhaps the following ere most note 
worth} 

Open operation for congenital dislocation of the hip, in which he over 
came the usual rotation of the femur by an mfratrochantenc osteotomy, hold 
ing the fragments m proper position by means of drills or spikes incorporated 
in the plaster-of parts dressing \ more fundamental idea was the use of 
sterile salt solution as a filling for cavities in bones and other places, Sherman 
making the point that the fluid was eventually replaced by blood into which 
bone gradually grew and the irritation from foreign bodies such as the various 
pastes which had been previously used, was avoided 

He invented an extremely useful instrument, a spreader for opening plaster 
of pans splints 

In 1902 he presented a notable paper before the American Surgical ^ssocia 
Lon on the surgery of the heart 

Dr Sherman’s portion as surgeon is not to be measured by his contnbu 
tions to literature, for they were not numerous though of telling quality, but 
by his influence on those who came into contact with him, for they could not 
fail to catch some of his enthusiasm He was a careful and thorough clinician, 
an excellent operator, a splendid teacher who had the faculty of attracting 
young men to his work and it is noteworthy that the present generation of 
orthopedic surgeons in San Francisco were nearly all Sherman’s students 

Emmet Rixtord 
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THE HISTORY OF RUSH MEDICAL COLLEGE 
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R USH MEDICAL COLLEGE was granted 
a charter on March s 1837 antedating 
that of the aty of Chicago b> aevrral day* 
It wsi the only medical scboci in Chicago nntil 
1859 and the only one of five pioneer medical 
•ebook in that vicinity to continue without inter 
nip two to the present tune 
Largely to Daniel Bmmard (Fig 1) moat be 
given the credit foe ita eatabi khm eot and early 
development Arriving in Chicago in 1836 only 
two year* after ha graduation from jafersoc 
Medtad College be *000 demonstrated unusual 
foresight, ambition, and executive ability Chka 
go, at tha time «a» a rapidly growing village of 
three thousand In the adjacent community were 
many p recti tvooeri »ho had received either do 
medical education or had failed to graduate, 
while onlv about jo per cent of them were med- 
ical graduate* Due to the poor transportation, 
the demand for phvajaans was great and the ex 
pense together with the inacce**ihlhty of the few 
eastern medical tchook placed the itody of med- 
icine largely beyond the reach of pomhle *tudent* 
from the local community 

Resulting from the local need at this time, there 
developed five pioneer medical achook in the vi- 
cinity of Chicago 

The medical department of L*I’orte Un it uni ty 
wa» founded in 1841 It became the medical de 
partment of Indiana Medical College in 1848 and 
was dacontmued m 1850. 

Frankhn Medical College was organized at St 
Charlea, fflinofi, m 184* and dkcontmued In 1849 
The medical deportment of Hbnoi* College at 
Jacksonville was established in 1843 and discoc 
tinned in 184F. 

Rock Island Medical School wa* organized in 
1848 moved to Davenport, then to Keokuk, and 
later became a part of the University of Iowa 
Rush Medical College was named after Dr 
Benjamin Rush (1745-1813) of Philadelphia. He 
was cme ctf the foremast medical men and citizens 
of hk time, a graduate of Princeton in 1760 Edfn 
burgh in 1763, professor of medicine in the Uni- 
versity of Pennsylvania, a signer of the Der.lara 


Lion of Independence, and treasurer of the United 
State* mint from 1790 to 1813 

In hk publications in 1854 Daniel Bralnard did 
not apriear to favor the name Rush. He ter m e d 
himself professor of *urgery of the Medical Col- 
lege of filmed* at Chicago and later called it the 
Medical College of Chicago without mentioning 
the name Rush Perhaps the lack of more than 
grateful appreciation bv the relative* of Rash, to 
the commemoration of hk name at a time worn 
the College was in serious financial straits was the 
reason 

Although a charter was obtained la 1837 with 
the expectation of an early opening of the ichooh 
economic conditions acre very bed and it would 
probably not have opened m 1843 but for the 
organizing of the schools at La Porte and St 
Charles. Thk forced Daniel Bralnard to open 
Rush sooner t h an he wished. 

As a result an announcement was issued in 
October 1843 stating that the first session would 
begin December 4, 1843 and continue for 16 
w eek s, before obtaining a college building The 
lecture* were given in the *econa story of a frame 
building occupied by Dr Bralnard as hk office 
and next door to his home, at 49 South Clark 
Street, at the aouth east corner of the alley *»th 
cf Lake Street The requirements for the degree 
of doctor of medidne were, “Three year* study 
with a respectable physician, two courses of lec 
tores, one of which must be in thk Institution (or 
two years practice will be received in lieu of one 
course) “Hie candidate mast be 11 years old of 
good moral character must present a thesis on 
some medical subject of hk own composition, and 
In hk own handwriting which *haD be approved 
by the faculty, and pas* a satisfactory era min* 
two on all the branches taught in thk College, 

The first course mas green to a daJ* of j* stu- 
dent* with ooe graduate. The instruction was 
given by four men with an average of four lec 
tores a day From the first, cHmcai teachi n g wa* 
established in the dispensary Thk was opened 
by Dr Bhney in 1839 as the first free dispen- 
sary In Chicago Upon the opening of the College 
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In this block lu 1643, it was transferred to the Cob 
lege quarter*, Inr 84 5 this dispensary was moved 
to Wolcott and Kinne Streets and called the Citv 
Dispensary Later It was adopted as a county 
institution 

During the summer of 1844 a building for the 
College was erected north of the river at Indiana 
and Dearborn Streets at a cost of about $3500 00 
(Fig a) This served without a change lor eleven 
years The land was donated by interested real 
estate men while the faculty and a few others 
furnished the money 

Austin Flint, as professor of methane, gave the 
introductory address in the new building the first 
ann ual anniversary of Rush He remained only 
one year, due, partly to an inadequate income 
from the ticket fees bv the students. 

Medical instruction at first given by a few of 
the leading physicians in the larger communities 
was now rapidly taken over bv these pioneer 
medical schools With the phenomenal growth 
of Chicago and the strong faculty at Rush it soon 
became the dominant medical school There was 
also considerable feeling against them in the 
smaller communities because of the necessity for 
grave robbing and many gruesome tales are told 
of these earl> teachers of anatomy and their stu 
dents who had to obtain their own specimens for 
dissection. The robbing of a grave at St Charles 
caused local indignation to run high with the 
death of one student and the closing of that medi 
cal school in 1849 It was not until 1885 that the 
State of Illinois legalised the disposition of un 
claimed bodies to medical institutions for use in 
teaching 

By 1850 three ol the other five pioneer medical 
sduxila had discontinued and a fourth had moved 
west of the Mississippi River Five hundred and 
thirty two students had studied and 13a had 
graduated from Rush which had now become 
strongly established. 

While these pioneer medical schools were often 
referred to as “ proprietary this was not literally 
the fact, although the property rights did rest 
with boards of trustees which included medical 
men. 

Among the original seventeen trustees of Rush , 
only one was a phvsiaan and he was not on the 
faculty However, shares of stock In Rush Medi- 
cal College were issued and sold largely to the 
faculty members who from time to time, were 
called upon to finance the institution. Dividends 
were aho paid upon this stock. 

In the summer of 1850 Chicago had a popula 
tion of over *5,000. The United States Marine 
Hospital located only a short distance from the 
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College was nennng completion Professor Her 
rick of the College assumed charge and clinics 
were held there In 1853-54 

The Illinois General Hospital of the Lakes, or 
the ' Lake House 7 ' was organized with a lying in 
department It came under the management of 
the Sisters of Mercy and after the first jear was 
called Mercy Hospital. In 1851-53 Professora 
Bralnard and Davis were in charge of the surgical 
and medical services and held clinics there. In the 
College announcement of that year there ap- 
peared, but not without some objection, the 
notice that the requirements of graduation would 
include hospital attendance. 

In 1855 the College bu ild i n g was enlarged to 
accommodate about 250 students at a cost of 
$15/000 00 sustained by the faculty A museum 
was included with space for many specimens 
which had been collected by Professor Bralnard 
in Europe. 

In 1856 the College announcement contained & 
defence of hospital ward teaching as practiced the 
preceding four years in the Mercy and Marine 
Hospitals, 

Early in 1859 N S Davis and a group of the 
faculty who favored a graded course of Ins true 
tion resigned and founded what was for a time 
known as the Medical Department of Lind Uni 
versity, afterward as the Chicago Medical Col 
lege, and later the Medical Department of North 
western University, Mercy Hospital being used 
for their clinical teaching 
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Rush Medical College then announced that in On October 9, 1871 during the great fire the 
addition to the Marine Hospital thev would me bmkhngi erf the College a err burned There ™ 
the neiri> opened roo bed Cit> Hospital for teach- almost a complete lot* from the fire and Rush 
mg Following the Crrll Viar the Clt\ Hospital left £65,000 fa debt largely to the faculty 

taken over aa the Cook Countv H capital in Teaching was con tinned m a chnkal amphlthe 
1866 ater of the Cook Count) Hospital and In the drs- 

A course of led ora was Inaugurated In the aectmg rooms of the Chicago Medical College 
spring and early rummer fa 1859 bv the Rmh generously offered to them. The rebuilding wa* 
faculty In i860 the College announcement called delayed until the permanent loci two of the new 
it the Chicago Summer School of Metbdne Thu Count) Hospital could be determined to that tbe 
wu later called the iprmr and trimmer ledure College build mg could be erected adjacent to It 
course of Rnah Medical College and continued During this period a temporary crude brick 
aim cat without bterruptioc until the regular ttrudure for lecture and dasectbg rooms, cotting 
course was extended to 8 months b 1893 In 1S60 about 84000 00 was built on the ground* of the 
the College announced a preliminary course of old County Hospital at 18th and Arnold Street* 
lectures <3 3 week* b add i tion to tbe regular Tbe College occupied this for 4 year* from 1871 
course of 16 weeks to 1876 Tbe comer atone of the bulldbg at the 

Daniel Brunard died of Asiatic cholera Odo- present location, the comer erf Harrison and H ood 
her 10, 1866 aged 54 years, during an epidemic Street*, chosen became It was diagonally opposite 
b Chicago then a dty of 300,0 0 0. Despite this the new Cook Conn tv Hospital wa* hid \ovem- 
the College continued without interruption ber 30 1875. The formal cpenlng took place on 

In Ma> 1867 the co m er atone of an additional October 4, 1876 (Fig 3) The lot and building 
building can taming an amphitheater with 633 cost about $54,00000 Most of the money waa 
numbered seats wa* laid and tbe old structure re- obtained from the faculty and $11,000 00 from 
modeled at a coat of about $70,000 00 which tbe Central Free Dispensary which occupied tbe 
was financed by the faculty first floor 

In the spring of 1867 Moses Gunn was Inyited From the first use of tbe Blaney Dispensary 
to the chair of larger) and for to rears until hi* Rn*h has always maintained tbe importance of 
death rendered a great service to the bstltutkm dmical teaching When tbe first buil ding wa* 
In 1867 the requirement of a fcnnal thesi* wa* erected clinics were held there for the medical and 
a band ooed and the regular course was fa creased surgical treatment of patients before tbe student* 
from r6 to 18 weeks In 1871 ft wn increased to Thl* dispensary was abandoned with tbe burning 
10 weeks. of the building b i87r The County Hospital 
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X Ftg. 3 Tbe mmer btiUdinf of Rtuh Medical College which wa« ujed from 1876 to 
*, when it m replaced by the Rawwm B gliding Senn Hall In the background b 
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clinic* were used until the opening of the new 
building in 1876 

The Centred Free Dispensary was organized 
May 4 1867, under the title of the Bndimrd Free 
Dispensary and was supported at first by private 
donations, occupying small rooms at 239 W Ran 
doiph Street In 1873 it was united with the Her 
rickFreeDlspensary, founded in 1871 The endow- 
ment at that time was brought up to $11,000.00 
which In 1873 was lent to Rush for a first mort 
gage on the lot The College agreed to provide 
rooms for the dispensary and to furnish medical 
service with the privilege of using the patients as 
teaching material for the students. 

While these quarters were changed in June 
1902 to Senn Hall and later back to the Rawson 
Building the clinical teaching in the dispensary 
has never been interrupted. The dispensary and 
the affiliation with the Presbyterian and Cook 
County Hospitals may be called the three princi 
pal assets of Rush Medical College. The Preab} 
tenan Hospital was organised ana building started 
in 1883 through the efforts of the faculty and an 
agreement made so that it could be used for 
teaching purposes. The staff of the hospital 
almost without exception has always been com 
posed of members of the facultv of the College. 


In 1 88a for the first time a preliminary exnml 
nation required in Fnglish, physics, and mathe- 
matics was held for those matneuiating in Rush 
unless they were graduates of accredited high 
schools or their equivalent This was necessary to 
qualify for practice in Illinois (1884) At this 
time instruction in the College began to assume a 
graded character 

In 1877 the regular course was increased from 
20 to 21 weeks. 

In 1879 the College urged, but did not require 
for graduation attendance at the spring and sum- 
mer terms, in addition to the regular term of at 
least a, if not 3 years, with a minimum of 3 years 
of study as heretofore The period of study was 
divided into six terms over 3 years 
In 1887 the College required, in addition to 
studying med ici ne at least 3 years, that the mini 
mom of two required course* of lectures for the 
degree of medicine must not have been delivered 
in 7 one twelve-month ” 

After the death of Moses Gunn in 1887, Charles 
T Parhes was given the chair of surgery and 
Arthur Dean Be van, a graduate of Rush (1883) 
was elected to the chair of anatomy In 1888 
Nicholas Senn was given the chair of principles of 
surgery and surgical pathology 
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In 1889 the College urn cnmced that beginning 
m 1801 three full courses of lectures, at lent 3 
months each would be demanded for graduation. 

In 1891 at the death of Charles T Parke*, 
Nicholas Senn was given the chair of surgery 
In 1891 the announcement itated that each 
matriculate, m accordance with the itate law 
must itudy medidne 4 >mr* and talc three 
courses of lecturea of at least 5 months each. The 
College requirementa for gradual too were In- 
creased to 4 yean of studv and an attendance at 
three courses of lectures of 6 months each. 

In 1893 the regular course was made to cover 8 
months and the aprlng course was discontinued 
A new laboratory building was dedicated on 
December 4 1893 just 50 yean after the begin 
rung of the first course of lectures. 

In 1894 it was announced that after 1895 four 
full courses of lectures would be required of 8 


became available. Rush adopted as far as poaalble 
the general regulations of the University One of 
the moat satisfactory has been the continuous 
session, or four quarter ansugement, of the col- 
lege year This was established for the session of 
1899-1900, when the first * years of the medical 
course was transferred to the University 
The increased requirements led to a falling off 0/ 
the number of students the lowest being In 1905- 
06 when the freshman clan numbered about 65 
This wss a marked contrast to the classes of 100 to 
150 which was the rule In the preceding years. 
Fnr changes were made In the clinical faculty ez 
cept to increase It somewhat In numbers. 

Since 1914 the requirements have Included a 
fifth year consisting of a hospital Intemeship or of 
a fellowship in one of the departmoitB 

With the death of Nicholas Senn in 190S Pro- 
fessor Arthur Dean Bevan succeeded him as bead 


months each in graded courses This requirement 
was changed to go into effect Jane 1 1897 At 
this time (1897) the College still held preliminary 
examinations for students who were not gradu 
ates of high schools or tbdr equivalent 

The early affiliations of Rush Medical College 
are on!) of historical interest, as they created no 
change in the methods erf teaching or Indeed 
affected the College in any noticeable manner 

In the annual announcement for :86*-63 Rush 
Medical College was recognized as the medical 
department of the University of Saint Mary’s of 
the Lake located at the corner of State and 
Huron Streets No further notice was ever made. 

On May 1 1875 plans were made for Rush to 
become a department of the old University of 
Chicago. M though so described m the announce 
ment of 1874-75 the union was never consum 
mated and the subject was never mentioned again 
in the meetings of the trustees of the College. 

In June, 1887 Rush Medical College Became 
the Medial Department of Take Forest Uni- 
versity but it (fid not involve any dose relations 
and each retained Its own autonomy This rela 
tlan was dissolved by mutual consent in April, 
1898, and almost immediately the affiliation of 
the College with the U niv er si ty of Chicago was 
established. The affiliation of Rush Medical Col 
lege in June, 1898, marked an epoch In medical 
education not only m the College but in the his- 
tory of medidne in America. 

By the terms of this affiliation, the College sur 
rendered control of Its property to the University 
which at this time made it clear that it was not Its 
intention far Rash to necessarily become its medi- 
cal school. The University stated that It proposed 
to establish Its own medical school when funds 


of the department of surgery In 1934 Dr Ver 
non C. David was given the chair of surgery at the 
retirement of Professor Bevan who had served his 
Alma Mater as a teacher foe 46 years. 

In May 19*4 a new contract was executed 
between the Corporation of Rush Medical College 
and the University of Chicago in accordance with 
which the affiliation of 1808 was superseded and 
the University took over the work of the College 
as a department This went into effect June 16 
1914. Thereafter only the last two years of clml 
cal work has been offered by Rush Medical Coi- 

\Vith the organization of the School of Medidne 
of the Division of the Biological Sciences of the 
Un iversi ty of Chicago the work of the first 1 
yean of medidne, formerly given In co-operation 
with Rush, was increased to mdode the third and 
fourth dlnical years, In the university hospitals 
and din Ira It was so arranged that the work of 
the third and fourth yean could be taken either 
on the quadrangles or In Rush Medical College. 
In 1914 the old college building used since 1876, 
was replaced by the Rawson Clinical Laboratory 
and the Norman Bridge laboratory of Pathology 

Before the affiliation of Rush with the Unirer 
sity there were < 115 graduates. To September, 
1934, there has been a total of 9,917 graduated 
from Rush Medical College. 

Rush Medtrsl College, through the efforts of its 
faculty by means of its opportune and su ccessf ul 
affiliations with dinks, hospitals, and the Uni- 
versity of Chicago and through the discoveries 
and serv ice s of the physicians who have studied 
there, has achieved Immortality Mar Rush so 
continue, as In the past, to signify the best in 
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REVIEWS OF NEW BOOKS 


T HE fourth edition of Blair Bell s most excellent 
text booh of gynecology 1 hss been expanded and 
enlarged in Its scope. Chapter* have been added 
on the history oi gynecology on ethics, and on the 
medicolegal aspect* of gynecology It is gratifying 
to find a chapter on contraception even though the 
discussion of thi* subject leaves much to be desired. 
The author might well have made this chapter more 
complete, since reliable information on thl* subject 
has not yet found It* way Into the standard text 
books. 

The chapter* on the problems, in endocrinology 
on endometriomata, and on malignancy have been 
rewritten and hrought up to mite. Many new 
illustrations have been added throughout the book. 
The admirable *tvie In which the previous editions 
have been written, has been carried over Into this 
edition. This work should continue to be one of the 
standard English textbooks of gynecology 

Ralmt A- Rni 

T HE fascinating story* by Frederick Watson of 
the hie of Sir Robert Jones, once begun, is dlffi 
cult to lay down until one has read to the end. 

The story tells Itself ’ so simply and directly that 
the reader hardly realises until he has completed it 
that this hook is beautifully written and a very great 
credit to the writer** art. 

If one could sum up the story of Sir Robert Jones' 
life in a few words they would be that he was a man 
loved far above the measure which usually falls to 
the lot of men. Throughout his life and work that 
devoted affection of family, associate*, friends, pa 
dents, and even casual acquaintances, itood out 
predominantly and furnished the most potent factor 
in the influence he wielded and the results he was 
able to achieve In behalf of the causes which moved 
him so strongly 

Fortunate In his parental background and early 
home Ufe, he was equally fortunate in the oppor 
t unity that came to him at the age of 16 to enter 
the home of hia aunt Elizabeth and her husband, 
Hugh Owen Thomas. In Watson a words 

To live under tb# tune roof with Tbam** mast hive beta t 
dtflr sdTtutar*. Un passion lot work tad his aacetidam d life 
did not ranoT* him from hi* wife and her yocn* nephew There 
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were tbrtvs tha avtofnxs or put of them At the end of t Ion* 
day's toil be would wort oo mi tithe, or ptay the flute, cc dbnn a 
is of* ttaco my rcruatoa fashion aotn* aspect of life or literature 
Kb nnn of knowledge upon the meet academic subjects was 
rtmaAahV:, tod bis attltncto toward iQ topk* strtmtfj colourtd 
by raf Kina 1 rem . 

During these years of Jones' apprenticeship 
Thomas bad an immense practice, and Jones literally 
grew into the practice of orthopedic surgery and 
under unusually fortunate conditions 

Between i8to and 1900, Neboo Street fwher* Thomas lrvetlj 
wu rwwtitiblt for thi medical supervision of the shlpwTifhta, 
iro o wocam. boOermoken tod dodtjtte men of htoneyiide The 
accidents horn each enplovt u e iUi were conthraom and aertre 
Tboeo wen mil the day* of asfhnf thipa, 11 veil u stem, and 
the old cue-books show a steady procudoo ytai In and ymr out 
of stop t captains, carpenter* and teamen of all train and 
raticm, who had suffered injury at au or In poet Tbrae cues 
cnao straight to Neleon Strut and war* treated there from start 
to fmlih. to the adrafltaaw alika of patient and auifrun for 
where** the former received what waa jracUcallv speoalwt 
at tentio n. the mrjrao'* tain waa the observation o! Injnxiea ol 
every kind and at every staje. Thomas never heVl a boetatal 
appointment Bat be wu not a loser by that, foe althoojn he 
remained to the end of hi* life outride the profemltmal camp, be 
alooa wu able to treat hit caaes from start to finah la hfs s u r g e r y 
and canto* hoc**. 

and 

It was to reStra the terrible dntxeai of these people fof tb© 
shuns] that Thomas opened hit tree Sunday cfinlc, where, assisted 
by a larja staff, he lahouiwd from early mornfn* ihroufhoot the 
dir It wu at these Sundays that the epectadc of deformed 
babies and yerem* children first set the Bund o! Robert Jone* 
upon tho problem of cripplin* dieutu. 

In 1891 Thomas died, and shortly after Jones 
moved again from a a. Great George Square, where 
he had established himself In 1885, to n, Nelson 
Street. From that date until 1014 the story Is one 
of almost uninterrupted and joyful work at 11, 
Nelson Street, at the Royal Southern Hospital, and 
at Baachorch. the open air hospital for crippled 
children founded by iflaa Ague* Hunt. 

A distinguished American surgeon has written of 
this period 

llr Jones beifne hh day after an eariy breaklut it 7 30 by 
rWUns hh peOcnts at their homes oc to hb print* Kr«pU.f, 
ra™ they have been placed. About 11 o’ckck be retain* to hi* 
o&ca, where be ptna quickly bom oo© patient to another to the 
various room*. ipeadto* but a moment wlli «m± hot *driiw at 
coco with *a i k oo et intuitive Instfnct apera the nature of the 

aflectica and tha e*s*« dal todlcatwc foe treatment- &naH opera 
then, such u tenotomkw and mobthaarioe adherent joints, 
ar» often doo* oq the enot, hi* Hnly optnnhra and cheerful tact 
boo* to many cue* the only antithetic employed. A dorm 
caw* are stated, non* are finbhed, paOents crowd tho reran and 
wait to corridor*. ewsythto* to the ootuder 1* bepdem Woriom 
b-jt one thread after another b picked up by tha tony miater 
c« tofflenhy after another solved cn the apot, order h brourfat 

oat o( chaoa, and to an Incrrdjtfy abort apace of lime each patient 

had had the proper dapnoifs and the proper treatment applied 


l2 S 



SURGERY GYNECOLOGY AND OBSTETRICS 


116 


and ku b*a wi#tnjct#d abcwt h*n« ud whew to 

Th# writer Va# cw'er ##wi #jn, ih^n #pvvo#«±l** tin m*il*ry 
erf the rlirwal mini or erf tW techircrJ m##. Tho v*j 
crrnallT daria) fd n li* erk *1 the RcT*l Soclhero HoW«h»l 
wter# Mr Jo*e« ha* »orj»c*J rnm Ota ha re*mlxr operal** 
day WtiW^ ha often ertrtd* lady open tier* O# th# 

n«W*hi t hjcb the writer war prttrM be did tacaty-w* 
l w |m #ica at jo p.i» b# tirrwhrd t g oo, doc*j o nr cywxtLoa 
hnnartl bot orw, »b»ck u dose bv U* kwa rJT»* T># 

•pmOcm were doo# ow t»H« hub war *bc ###d o mrtcb- 
er, rod by hancj t* erf the»e *trrt chef -Latha rad t» Urt- 
tW*U. th# ofent*** faC »rr »d e*ck atbe w*h rlaawt dochhVt 
pJ Xt t ht l t »n |TT»I> mt#n *1 al Ht*wi mu, tad with- 

oot anj fv*armar« at baaLr ft hen a*# conadcn that tint 
rwctraVd drWir* t» aiett carer tad that Lher* ert thrt# tar* 
i n e rt pe a, aad oftwrr cywrrtioo# W crpiai irt-.ettuyT Lb# per 

UmoLT itma httJ* tbort •< nun (flow A3 tW# oraaitiw bet 
oo# wer# ajrkrtatnj he the rtW #J ckhcojtr #r jjltJ dmexrr 
Here n iq the mV r faacticr. tb# Muln* Ltn* u Ur cVat 
awd epoch appnoaooa erf the ■■« ol the nuiter ta W*d ##d U# 
L##l##t rryrf>o»t>oo ot the turtyh tod rfltotn rn*ed> krertbcT 
rtnha* reatar* ot tba »Orh aa# the b#*i'7 tad iau5q*trd co- 
•cwratioa at ha «— w »in Mr toon hat Mreetcd to * re H ■ 
fiuaj) ot jtue rarm *1 tad eapenroce, who n« rU etch 
atWr it tbei r orv otm to be* and to the nek. and % ho#« tttno 
pUj d 1 auj ■*- U# tnmax a remarkably cAcrtn there 
* do gwertwo by feetxtWar# tb# right 0*0 m a}* apt oa band 
t# do the ruhe tL« id Uo n*ht a aj The #j«rJ erf Ur |U ca m 
t> ha# u tb# *«d aod pwaowahty erf t*e auater 


With the tQifle day* of igu came Sir Robert 
Jane* jrt»t opportunity but opportumtj freighted 
with (nef end enut te*pon*ibditj How weil he 
•equated hun»eQ and bow »tJv he diacharged that 
rejpormbilit) cannot be told in * few word* i!o*t 
American mrfroni are familiar *rth the atory and 
both the older aurgeom and tho*e mho 10 >ear» ago 
were too ) oting to »pV)rtciitc lU ojniilcanco will 
delight in reading it in W ataon • book. It haa added 
irffl greater huter to that of the profcaaion m which 
a c are proud to be enrolled It baa been beiuttfuQy 
mmmartxed by an anofij mona water in the Jttrmtl 
•j B+nt and Jixt ^irefery (to! 15 page 54J) 


tVhial ht» pnwli asikaa couottaaae*. and »r*WJT 3 t #ltv 
l*e *7 Robert Jaw# pomwrd U# li«« bom. U# soft 
bri Hi # at ajaunna #i»tt7 and tb# Wet. tb# p a u aa r . tb# 
pwanwuo nd tb# Mt atnw erf thplamt Ncvrfwaauaa 
taerd mth emtrr chfientt) c* with boo mtiou# ott— th:a 
thu hr *a# *j tb# carfj d#i * erf tb# T! it *b#o h# waa entreated 
with tb* rWabb#tnD*ot orf tb# find mflitBl crtbopwibc acme* 
erf Ua or «ay otb#r eowatrj H* wai ajroimed to lb* ar #£ra 
#1 Director erf Ortb<**<bci with thw raak at How Ma jar GaMnl 
F a at a atf htjo# «rmc# be*a« moh too bed# at AUVr Hry o 
Lrvrtjiocrf W7tfcia ihert tint U# bdp W oway Eafiah tad 
Anmcu Sw ** '-■ # ww# caftrtad #od ii/« bed# wer# t uip wd 
aad #tafled With tmatd artbojwtbc —uto o# Tb# braia hwh 
bwd #brwd> wrfrwd fbw preUnurrf U# crrt*i# a cml tl# r##jh>r 
adapted itwy to tb# problem# erf ar Iaembbt# *• it nay b*. 
tb# rjantic tath wa# actewfhWrJ u*d crwrr A# * # atreie* 
catahb^ird from Int »d trwabawal n tbr fiatd to tb# l##t UrM 
•rf ra-edoe*t*aa and aftrr-tara In * 1 hr eoaanad aad am: 
plated to# wihtary artb#rw«tc aah thiooah hn apforaUaewt a* 
1 loo C o fd tacl to Lb# ItwjWrT ot Fiuwao# la reenfnrtxn erf 
hja war anno, Hw JlajeW) cnerfrrrrd wpoa hwa (ha C B and 
latar hjafhUoad, *"d tba TaUrd £tata« Armj awarded b*» 
tbr IbatJCTwCTod Jwreici lledil 


After the weary \eara of war were ended and iu 
txa gicaf term* tb bta to 10 me extent been cleared away 
Sir Robert Jane* might well hare retired to a IHe of 
eaae and cnc tempi* tioD of year* wdl roent He bad 
made "tba main principle* 0 1 Hugh Owen Tboma* 
acceptable to the medical profewon,” and had 


ejtabfubed the ipccialty of orthopedic forgery cm t 
firm foundation. Inatcad of thing tip howe v er be 
phmged Into the work that alwaya a e cro ed to crowd 
upon Urn more vlgoroualv than ever. TbecanKof 
the cripple which had alwaya been to do*e to hi* 
heart, claimed a large thare of hi* attention. To the 
organisation of a national icheme for caring for the 
phyaically handicapped and for the prevention of 
tuberroloK* and of richeta — tho« diacaae* which 
contributed *0 many new recruit* to the army of 
crip plea— be devoted that aame energy and oTginii 
Ing ability wfakh had accompli*hed »o much fat the 
wounded aoltCer The map of England and Wale*, 
dotted with atrateglcally located orticpxdk boa- 
pital tchool* and orthoprtHc dlnlc*. tell* better than 
word* how raccetafcl M* effort* were. 

While continuing on a larger tcale than ever the 
virgkal practice which he had been forced to girt 
up during the war be *tUl found time to edit the 
Ortirfatau: Sf'trrj *f Imperii] which appeared Ln 
1911 ami to w-rite in collaboration with Robert 
Lovett the Text be* k »J Ortkitedic Surfery (1933) 
which "record* fdr mankind' the principle* and 
teachingi which be conatantiy aempQfied In hi* 
mrgical work. 

It aeem* incxedTbie that in apltc of adraDclng 
year* he could tffll continue work and play at lha 
itrcrmou* pace that he *et for himjclf but 


rrtawweot. ldtarelr dd art. an ertertwetj t» Lii# ttbw* 

•aab — all tbe» w«W k«>#brei treort# ta how UHh «U# aa 

ttn-cgtb. b# # wi Ki t d tb# p— t ml #«t ao »lo# cw lb# f*m U 
b# ajwld rut b# in th# btait ot Lb# hatlJ# erf hi#, h# lir *ni fretn 
fitc* ra th# «b*dow». 


In December 1031 after a i ear of gradnaDj 
declining atrength he began to fall rather rapidly 
and on January i* 1933 he "fell quietly ari&qx" 
To have lived a life aofroltfu] ao filled with aerrke 
to hia fellow men, and to have gone to hi* Lilt 
rettmg place loved and mourned by family hr 
aaaodatei, by atndenta, by patient! — 61 abort by «tl 
who knew bnn — (alb only to the lot of a fortunate 
few Wat>on might weD hare added to hi* book the 
beautiful tribute which appeared in the Jmvrmml *f 
Bmmt and Jtimt Margery (voL 15 page* 5 -»i-£< 3 ) 
which begin* and doae* with tb* pajigrapfi* 

Tb# tim&j word, th# tbrerm* wiTa, tb# tw fn t ffn < cjt, th* 
vherf* n«r*ct>c pmooiity at Sa Rabert J<**« rer^i* <Wr *■ 
wotB Oj Th# wc*Vl # jr*«lat •rthryiwie wrrxnw h» a»- 
llrttd h#» h^# 1 * mt u b# n» been aiiilr -tai yetn 

two *1 Kiri *■ tb* Noli V, #1## coat, Mat u ipth b# di#d m 
tb* (»T+f d#j# #rf tta jmr #t kttk nfl*r* fa Uuala eeiwj rfDrt. 

and 

Thr#o*b#ct ha exrctr b« tv*t±)**d *a U nra wi. e»d LhTTjwJ 
ha* paid *1 la#t and ir#»UW tribute t* th# hooar erf w* a* >*• 
ntiwn * Tb« #ibri of Scr Robert JoaM ar# th# fir»i t» ft#d 
r#**m* ji#r# wntaa th# wall* sf tb* Csthtdni Th* nr# »t»»w 
on a to*mc at *«*■ cR#* ta tba famdatwo cgkr tww«ti th* 
ftxxMd |h# wiadoTr dcdxwtnl t# “Stun * Aj >#or *» tb# 
*rvb* erf thit rut cathedral ttaad. th*y will *b#fc»r *1 tb#t h“* 
ifc#d erf Robert J#ot*. a* tolua and nmnal rf bi Wna l» 
nh#d I# tk# hw rta aad laand* #rf the## wb# uni «rfhn 
th# (few arf hi# patj eae #ad wbo t io # d banbJy t* hn b* 
b# *w« ctm bi«# 

Soocca L. Roc*- 
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A/OLUMES viii and lx oi the twelve volume 
V Cydopedia of 1 fedicine 1 edited by George M 
Riersol and Edward L. Bortx are now available 
(Review of first seven volumes appeared In the 
December, 19^3 muc page 823) Volume viil con- 
tinue* the alphabetical arrangement of the subject* 
be glnm ng with the letter 1 1/ and the first topic 1* 
' Larynx, Disorder* of Thla section coven 69 
page* and includes Infection* and nervou* disorders 
together with the tumors of the organa The section 
on metabolism is given 151 pages a n d coven pro- 
tein*, fat*, carbohydrate*, and mineral*. Myrrh 1* 
the last subject appearing in this volume and it* 
pharmacology preparations, dosage, and there, 
peutic* are dLscusseo briefly Volume lx begin* with 
the nails and a discussion of their structure, de- 
formities, care, and disorders. A section of 70 pages 
is given to plastic surgery where technique U 
described and illustrated quite freely The subject 
of pneumonia i» well done. A di*cus*ion of potassium 
and it* preparation and doses ends this volume. 
Attention i* called to these topics only in that they 
indicate the general nature of the subject matter 
treated. 

The volumes are 7 by to Inches and the binding 
ha* been changed from the flexible to the conven 
tlonal stiff type. The material u well arranged and 
the treatment of the subjects are concise and re 
markably complete M. Hubert Baskex. 


T HE purpose of Dr Vaughn a monograph* of 248 
page* fs to review the present position of the 
knowledge of the anemia*. She ha* been a sauted 
by Professor H M Turnbull In the description of 
the pathological anatomy of various anemia*. In 
the first chapter a review of normal erythrocyte 
measurements and a brief account of the anatomy 
and physiology of erythropolesi* are presented. The 
anremias are disabled under the general headings of 
dyshamopoietfc, post hemorrhagic, hemolytic, and 
unclassified anemias. The nnemtaa of Infant* and 
children are included In the dasaification and In the 
clinical descriptions Each individual type of 
anemia Is considered from the standpoint of etiology 
ymptomatology diagnosis, and treatment Abun 
dant reference to the literature Is made throughout 
the tprt 


Under the grouping of the deficiency dyshemo- 
poletic anemias, toe recent conception* and liter* 
tore concerning iron deficiency aruemia and anremia 
due to defici en cy of the pernicious anrmfa factor are 
presented. The relationship of this group to ab- 
normalities of the gastro-intestinal tract is brought 
out. Under unexplained dyshjemopoletic anzmlas, 
the author includes the less common leuco-erythro- 
b las tic anemia*. This type of anemia was observed 
in diseases involving the bone* which Indnded 


CwxoriDU °r Urutrm ft™ llcrm PVml, B S UD 
E*tor+«-Ck»«t uwi Ednni L JSort. A B U D jWwtwsl Edita 
\ ok. tui oin. PWU-Wii--. T K IHt^Co \<3U 
*T« ATxwii Br Jutt U Vnub. DU fOxc* ) U* Cl 
(U»vJ ) Lo*dm Oxford OmatUj fim, 


carcinomatosis, myelomatosis, osteosclerosis, and 
Cooley’s aruemia It Is suggested that these condl 
born do not cause aruemia by crowding out cry 
tbropoietic tissue but rather by depriving the blood 
cell* of food factors necessary for normal ripening. 
Further under dyshremopcnetlc amends, a aesenp- 
tion is given of erythroblastosis fetalis which includes 
hydrops fetalis, Icterou* gravis neonatorum and 
congenital anaemia of the newborn. 

Dr Vaughn ha* drawn frequently from her own 
experience in giving specific details of the findings 
In various aruemias. Characteristic diameter* of the 
erythrocytes are illustrated in the accompanying 
Price Jones curve*. The material in general is pre- 
sented on the basis of the evidence at hand and there 
u little If any tendency toward dogmatism It is of 
Interest that more than halt of the articles from the 
large bibliography appeared after 1939 If hie mat 
0 logic research continue* to progress a* It ha* in the 
past. It is likd> that thla book will need revision In 
the near future. 

This excellent monograph should be invaluable to 
the phyatdan or student who wishes to famfllanxe 
himself with the revolutionary advance* in the 
knowledge of the anaemia* that have occurred in the 
past ten year* It should also serve as a valuable 
reference book to worker* in the field of hematology 
Howard L. Alt 


TT is a pleasure to see Wright s Applied Phyttolofy * 
A of which the first edition i* dated 1936 already 
appearing in ft* fifth edition Its remarkable popu 
larky among medical student* b due to a number of 
virtues too often lacking in the medical literature of 
the past One of these i* utmost conciseness of ex 
pre«*ion it would be hard to find in these 604 page*, 
a tingle superfluous word. Another is utmost con 
cretenesi of expression for every generalisation 
there is a specific instance, stated quantitatively 
when possible These features adapt the book exart 
Iy to it* purpose which is to give an up-to-date 
summary’ of those farts of human physiology which 
have clinical application. It Is not a book tor a be 
glnner since introductory historical, and laboratory 
tech meal material 1 * excluded. It 1 * a book for the 
mature medical student who find* the clinical view 
point stimulating in hi* itudy of physiology It 
should also be helpful and interesting to physicians 
and surgeons who find that even conscientious read 
ing of their Journals sometimes fail* to give a co- 
herent Idea of the present state of the science. 
Among the subject* which many readers will be 
particularly glad to have presented in this way and 
to which special attention has been given in the new 
edition, are blood groups, nephrosis, cedema, the 
anemias, tissue oxidation, the carotid sinus, lschjem 
ic pain, sympathectomy cbolecystokimn, the pro- 
lans, parathormone, and the hypothalamus. 

F*tDE*icT Juste. 
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CORRESPONDENCE 


CONCERNING A REGISTRY OF 
BRAIN TUMORS 

To Ik* Editor A scriei oJ tome two thoaaand 
tumor* ot the central oermi system collected by 
Dr Hirrey Cuihinj during ha period of sendee at 
the John* Hopkins Hospital and the Peter Beat 
Brifcnam Hospital ha* been brought to the ale 
School of Medicine and put under the curatorihip 
of the undersigned It a fnteoded that these eiah- 
oratdy catalogued apedmetu should »o far at pca- 
aible be made useful to those interested in the aub- 
fcct, and it a hoped that the coflocUon will be 
added to from many aotures 

There are many problem* relating to t umo r datfl 
fcxtlan and expectancy cl li/e a/ ter tumor remoral 
that art aa ret onaolred Hence this aerks of cases 
maj be of help to thoae who will encounter rare 


tumor* that they wfih to hare Identified If pcauble, 
and concerning which they may desire information, 
particularly act the baa!* of type prog noda. 

Anyooe wbo may fed In dined to kb d specimens 
for dJagood* or may aetk Information of other *ort» 
« welcome to do » The following person*, arrerxJ 
of them already familiar with much of the material, 
hare kindly consented to act aa an adnsory board 
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ATYPICAL GROWTH INDUCED IN CERVICAL EPITHELIUM OF THE 
MONKE1 BY PROLONGED INJECTIONS OF OVARIAN HORMONE 
COMBINED WITH CHRONIC TRAUMA 1 

MILTON D OIERHOLSCR, PhD M D ahd FDG\S PhD Columbia, MraouM 

U Acjtocor UuKiHly of liman 


T HE ovarian follicular hormone has been 
shown by Allen (1927 1932) and by 
many others to be a powerful stimulator 
of epithelial growth in the female genital tract 
and breast 

Dingemanse Freud de Jongh, and La 
queur (1930) reported the presence of large 
amounts of the female sex hormone in the 
blood of cancer patients both male and fe 
male Loewe Raudenbusch and Voss (1932) 
found increased amounts of the sex hormone 
in cancer tissue from men 
Lathrop and Leo Loeb (1916) found that 
ovariectomy of female mice markedly de 
creased the incidence of spontaneous mam 
mary cancer They said that their results 
demonstrated experimentally for the drat time 
the significance of an internal secretion for the 
spontaneous development of cancer and that 
probably any factor which periodically in 
duced increments In growth energy might 
be a factor m the development of carcinoma. 

Con (1927) reported that ovanectomy of 
female mice between the ages of 15 and 22 
days entirely prevented the occurrence of 
spontaneous cancer of the breast, while the 
controls of the same strain showed a mammary 
cancer incidence of 78 5 per cent 
Murray (1928) by removal of the o vanes at 
4 to 6 weeks of age in a cancer strain of rats, 

Tbr, *ock ki ban •'vrtad Lr tr»nt frm* tl* Cooumtte* far Hoar 


reduced the incidence of mammary cancer 
from 80 per cent to 17 1 per cent If the males 
of this same strain, who never developed 
mammary cancer were castrated and a whole 
ovary of a sister transplanted subcutaneously 
then these males developed spontaneous mam 
mary cancer in 7 1 per cent of the cases 

Lacassagne (1932), using 3 young male mice 
from a strain m which only the females 
developed spontaneous mammary cancer 
found that weekly injections of estrrn fn oil 
solution produced cancer of the mammary 
gland in all three males after 5 to 6 months of 
treatment. 

Cook and Dodds (1933) reported estnis 
exciting activity to be possessed by the two 
most potent carcinogenic hydrocarbons yet 
known 

Zondek (1930) found the ovarian follicle 
stimulating hormone of the anterior pituitary 
in the unne of 81.8 per cent of women with 
genital carcinoma 

Hofbauer (1930) reported that anterior 
hypophysis transplants and extracts in guinea 
pigs produced a proliferation of the epithelium 
of the cervix into the subepithehal tissues 
which he considered to be a precan ccrous con 
dition His anterior pituitary treatment 
should have Increased the production of the 
follicular hormone although he interprets his 

I b froWo** ot S*T of tin Nitfcul Rmid Cowocrf to Dr AlVn 
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result! as direct *timulation of the cervical 
epithelium by the pituitary hormone. He 
**ys Die Deutung die*er Veraucbsergeb- 
msse kanp nur to lauten, dasa der Hypophy 
lenvorderiappen einen spedfiachen itunuhe- 
render Emmas auf das Dedceplthel der 
Portio -vaginalis und ru dnen gnrnsen Grade 
auf das Zyhnderepithel der Cervix ausuebt 

These facts led us (Orabolser and Allen 
1933) to itudy the change* produced In the 
cervical epithelium of the monkey by injec 
turns of genital growth hormones combined 
with chronic trauma 

UATF.IIAIS AMD METHODS 

Niue Macacus rhesus monkeyi were used 
Seven were sexually mature and two imma 
ture None of the animals had ever been 
pregnant »o far as we know although some of 
them were shipped to u* without past his- 
tone* 

The cervices were traumatized b> scissor* 
cut* through a vaginal speculum This pro- 
cedure was repeated at 7 to 10 da> Interval* 
throughout the experiment In addition to 
the cut* a small metal dip was clamped on the 
cervix in some of the animal* Subcutaneous 

r 

1 

t - jf 



Injections of hormone were made twice dalK 
morning and evening as a rule. The dally 
dose of estnn (ovarian follicular hormone) 
given as thrclln 1 or amni o tin 1 ranged from 50 
to 360 rat units The theehn preparation used 
contained 50 rat units per cubic centimeter 
Two preparations of amni o tin containing 200 
and 50 units per cubic centimeter respective 
ly were used. Four animals also received 
injections of corporfn* (a hormone of the cor 
pus luteum) during the latter part of the estnn 
injections. 

EXPESJUEKTS 


lltnkty 1 This animal had been ovariectomlxed 
for acme months previous to the experiment and the 
sexual «Hn was pale The vaginal portion of the 
cervix was cut several times with a pair of scissors 
and the tissue soueexed tightly with a hsrmostat. 
On the following aay injections of estnn were begna. 
In the first 17 oayi 1,660 rat units were injected 
\ aginal eramlnattmi on the fourth and s ev en th 
days of tha injections prod need profuse h^monbage 
from the cuts in the cervix and no additional trauma 
was made at these times On the seventeenth day 
the sexual sUn a as red, the cervix appeared nod alar 
and, aa there su no bleerEng, it »as retrauma died 
At this time all Injections were suspended for 10 
dap On tie tw enty-fourth day the sexual slin was 
still red, bat examination revealed a stenosis of the 
vagina which prevented visaslnatron of the cerrii- 
On the twenty -eighth day Injections of estnn were 
begun again and in the following 6s daji 3,830 rat 
unit* acre injected 

Examination on the thlrtj first day showed a red 
aerial akin and a JierrlstaKX of the vaginal stenosis 
fl a»l 1 1 kr raA»-Dr™ iW C— 3 m fcv ajn iaa nl [«o*>a 
Tniii br E. K IwU wd loaa hv uLain— t il 1* r— T» 
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The stenosis vu opened up vntb a knife and the 
vagina tightly packed with cotton- Seven days later 
(38th day) it was possible to view the cervix which 
was retraumatixed at this time the sexual skin was 
red. 

On the forty fifth day a metal dip was clamped on 
the cervix Examination 7 (lavs later (sand day) 
showed the clip still in place and the sexual skin very 
rtd A week later (59th day) the dip was found 
loose in the vagina and was replaced on the cervix. 
The sexual akin was a bright red. Fourteen days 
later (73rd day) the metal dip was removed and 
several cuts made in the cervix, thus causing profuse 
hjrmorrhtge The clip was reapplied on the eightieth 
day 

Ninety days after the Injections * ere started the 
animal wii killed. It had been loaing weight and 
strength during the last weeks of the experiment 
probably as a result of hemorrhage from the cervix. 
On the day of killing it was extremely emadated and 
weak, being unable to rise. During the experiment a 
total of 5,490 rat units of estrogenic hormone were 
injected. 

Autopsy showed the metal dip stfll attached to the 
cervix, which was hypertrophied and nodular Sec 
tions are shown in Figures 1 to 5 Figure 1 shows the 
extreme hyperplastic condition of the epithelium 
covering the vaginal portion of the cervix. This is 
the usual follicular hormone effect (Allen, 1927) 
Figure t is a section of the vagina and shows a defi 
rate cornlfied layer of the epithelium. Pigment gran- 
ules are also present fn the basal layer of edit. 

Sections of the cervix taken near the junction of 
the stratified squamous with the columnar cpitheii 
urn (Figures 3 and 4) reveal epithelial downgrowth 




Fig. 3 Monkey r Section of cervix showing epithelial 
downgrowth and overgrowth. Epidermis* tkm of cervical 
glands Enlarged bulbous ret* malplghll X65 

and overgrowth, columnar gland cells being partial!) 
or. completely surrounded with stratified squamous 

r * bebum. Enlarged bulbous rate malpighi! art 
seen in Figure 3 

Figure 5 U a high power photograph of glandular 
epithelium surrounded by many layers of stratified 
squamous epithelium As the latter increases m 
thickness the columnar ceils of the gland are sep* 
rated from their blood supply and degenerate 
Nuclear variation is seen in the squamous cells, con- 
sisting of differences in sixe shape, and staining 
reaction 

II cnicy 2 This animal had been ovanectomfxed 
for some months previous to the experiment and the 
sexual skin was pale. The cervix was traumatized 
and on the following day injections of estnn mere 


it, ' 


l£b? h'J0& 

Fig 5 Monkey 1 GknduUr surrounded by stratified 
epfthdram. Variation fn size md stain! n* re- 
action of tbo nuclei Is seen. X340 
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Fig 6 Monkey t Section of cervix at jnncUon of 
stratified squamous with (rtindoUr rpiLbebam Epithelial 
hyperplasia rracml Jmf a leocnptakw X 77 


begun In 17 da\ 1 i 660 rat ufllta acre given Tbe 
injection* hot then Hopped and 3 day* later 
(aoth dav) the animal was I oiled 

On tbe fourth and aeventh da>* the cervix **s 
re trauma tried Tbe sexual skin was very red on the 
aevcntecoth dav when tbe cemt wa* again trauma 
turd 

\t autopav tbe cervix waa by pertrophied and 
irregular Section* of tbe cervix areaho an in Figure* 
6 and 7 Figure 6 taken at tbe junction of the atratt- 
6ed squamou* with the glandular epithelium abcrw* 
a marked epithelial hyperplasia reaembling a leuco- 
p takas Squamous ere t helm m surround* columnar 
cell* and there 1* maraed down growth and irregular 
it> of the rete malpif hu A round cell infiltration 1* 
teen in tbe connective titauc 

Figure 7 t» a high pov er view from Figure 6 
Three glandular tubule* of columnar cell* are com 
tel> surrounded with stratified aquamou* epitbe 

linker j Thu animal mi ovanectomixed, the 
aexual ikin bemg moderately red at the time On 
tbe srrth d*> after ovariectomy the cervix wax 
trauma tried and a metal cDp damped on It Cervical 
trauma was repeated on the twelfth dav the sexual 
skin bang pale at th±» time Injection* of e*tiin 
were started on tbe twenty first day beginning with 
40 rat units daih and inarm sing to go rat units dally 
In 17 day* Eight day* after injections were started 
tbe sexual skin was red and remained ao throughout 
the ex per im ent On the sixty tnnLh day (48 days of 
Injection*) the estnn wa* stopped liter 3 547 5 rat 
unit* had been even Fourteen cubic centime term of 
corporin were then given In the Dext 8 dayi, 800 rat 
unit* of estnn bang grven with U A total of 4,747 j 
rat unit* of estrogenic bormooe were therefore In- 
jected dortng the experiment 

Cerncal trauma wa* repeated on the twenty 
aecoaL twenty ninth, fortieth fifty first, sixtieth, 
sixty-eighth and acre n tv-ae-veuth day* Tbe metal 



Fig 7 lloriey 1 A high magoifiretioa from Firire 6 
Three Haivdabr tubule* of columnar cdb completely nr 
rovaded with stratified squamous epubdotm Inf ret mo 
present X300 

dip remained on the cervix throughout the ex peri 
meet Four day* after all Injection had been stopped 
(8ist day) tbe a nim al wa* killed 

At ant opt r the cervix wa* very nodular and meg 
ular with aeveral necrotic area* Figure* 8 to 10 
show sections of tbe cervix An ulcerating area was 
found in which there wa* marked downgromth of 
the epithelium with formation of many isolated 
epithelial nett* (Fig 8) A high power photograph 
o I tin region 1* ihcrwn in Figure 9 The borders of 
the epithelial ma**e* are Irregular with no basement 
membrane Tbe nudd vary in sue and shape and 
are hy pe i c hromatic A gland like lumen 1* seen con- 
taining a few leucocy tes and epithelial cells. Leuco- 
cyte* are also *een In tbe connective tisane 

Figure 10 show* an area of epithelial downgrowth 
and gland overgrowth aith at> pica] epldernuxatxoo 
Tbe columnar cell* are undergoing degeneretvoc 
Thl* u a duplication of the condition usually diag- 
nosed as a precaocerous lesion In human material 

linker 4 This animal waa ovanectomixed, the 
arrnal skin being very red at the time Injections of 
estnn were begun 11 day* later starting with 40 rat 
units daily ana increasing to go rat mat* daily in 13 
da> s After i,ooi 5 rat units of estnn b*d been In- 
jected in 13 dayi It wa* Hopped and 10 7 cubic 
centimeter* of corporin w ere then injected In tbe next 
8 days. Injection* were then discontinued for 13 
days, following which 1800 rat unit* of estrin w at 
given in 5 day a All Injection* were then Hopped 
and the annual m aa killed 33 dayi later During the 
31 day injection period a total of 1,801 j ret unit* cf 
estroge ni c hormone and 10 7 cubic centimeters of 
corponn were inje cted . 

N* crrvutl Irarei tf a»y HnJ rat {nw I* 
aniwt*} 

At autopay the cervix appeared slightly irregular 
Sections showed an extensive area of papillary jUnd 
overgrow th, much epidermliatioo ana many area* cf 
distinctly atypical epidermoid ceOa (Fig* 11 and 
is) As there wa* also much Infection It h probable 
that some old cervical injury wa* present 



Fij. 8. Monkey j Section of cmti thawing epitbdial 
dowtigrcrwth and pretence o i isolated epithelial nc*U Ln an 
ulcerating area X50 

Monkey 5 This animal had been crvariectormred 
several monthi previous to the beginning of the 
expenmen t. The cervix ms traumatized and a day* 
later injections of estrin were begun and continued 
for 16 day*, when the animal died A total of 1 535 
rat units of estrogenic hormone were infected. The 
cervix was re traumatized three time* during this 
period 

At autopsy the cervix appeared somewhat nodular 
and hypertrophied, with several necrotic areas Sec 
tlons of the cervix showed a very hyperplastic 
epithelium indicating that the hormone treatment 
had been effective A few areas of columnar epithe 
lium sorroonded by stratified squamous epithelium 
were present but tiffs condition was not developed to 
such a degree as found In the other experiments that 
extended over longer periods of time 

Mtnkey 6 This was a young immature animal 
the sexual skin being slightly pint A double 
ovariectomy was performed and 3 days later the 
cervix was traumatized, a metal dip being ai*o 
damped on it. Cervical trauma was repeated on the 
eleventh dsy following the operation, the sexual akin 
being pole at this time. 

On the twentieth dsy Ln lections of estrin were 
started, beginning with a dally dose of 40 rat units 
which wss increased to 90 rat unit* by the seven 
teenth da> After 1 112 5 rat units had been given 
in ag days. Injections of corporfn were begun 16 5 
cubic centimeters being given in the next so days. 
Thirt> two hundred rat units of estnn were injected 
along with the corpus lutcum hormone. Injections 
were then stopped and the animal killed 1 a days later 
(80th da v) A total of 4 ji a 5 rat units of estrogenic 
hormone were Injected 


Fk g Monkey 3 Higher magnification of Figure S, 
Epithelial masses are Irregular with no basement mem 
brane hyperchromabc nadd XJ50 

The cervix was re traumatized on the twenty first 
twenty -dghtb thirty ninth fifty ninth and *ixt> 
seventh days From the thirty ninth to the fifty 
ninth day the dip was not on the cervix The *exual 
skin was moderutdy red after the ninth day of fn 
jectlons and remained so throughout the injection 
period. 

At autopsv the cervix was nodular Sections 
showed a sloughing of the superficial epithelium 



FIj. ro. Monkey 3 Section of crrvbc showing a enndi- 
tkm usually diagnosed in women aa precanceroui. X50 
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Fig it Hookey 4 Section <rf env u tram animal that 
receded borroooe injection only Papillary gland o\er 


although in many region* of the crrvkal canal 
glandular ceD* mere surrounded by stratified aqua 
raona eptt h c lm m A large proportion of the vaginal 
epithelium had aiao been sloughed, but intact areaa 
were m a hypoplastic condition. Indicating that the 
hormone treatment had been effective The slough- 
ing of the epithelium in thia animal *u no doubt 
canaed by a e vtr e infection 

y Thia was alao a young. Immature 
animal, tie actual akin being ahabtiy pank A double 
ovanectomv wai done and 5 day* later the cervix 
• aa trauma toed, a metal dip being «!*•> damped on 
it Cervical trauma wu repeated on tha eleventh 
day following the operation 
On the twentieth day Injections of eatrln acre 
started, beginning with a daily doe* of 40 rat units 
and increasing to 90 rat unita in 18 days Injection* 
were continued for ja days, a total of 4 *67 5 rat 
unita being given Fight day* after the beginning of 
tbe eatrln injection* the •exoal ikm was slightly 
swollen at 33 day* it was moderately red and at 
the end of the 51 tkys It was extr emel y red Twenty 
five cubic centimeter* of corporln were given in the 
next 8 day* All injection* were then Hopped, and 
the animal killed 41 day* later (i*md day) By the 
sixteenth day after the Hopping of all injections the 
sexual iklo wu pale and remained ao. 



Fw 1* Mailer 4 Higher migoittMioo 0/ F*u* 
it sLowing atypical ceQ* Xsoj 

The cerrit was retraarnatlxed on the twenty-fint, 
twenty-eighth, thirty ninth, fiftieth, fifty ninth 
sixty-seventh aeventy-uxth, eightieth, ninety-tilth, 
and 00c hundred and thirteenth days On the 
ninety -sixth day when the cervix was cut about 1 
cubic centimeter* of thick po* ran out. On lentil 
occawxi* the cflp was found loo** In the vagina but 
wu reapplied each time 

At autopsy the cervix appeared white and nodular 
Section* showed an atrophic sloughing epithelium 
Tbe vaginal epithelium w*» alao atrophic The 
uterua, removed at the time the Injection* were 
Hopped, showed a hyperplastic condition of the 
enoermetnum Since thi a animal was killed 41 day* 
after all Injections w ere Hopped, the atrophic condi- 
tion of the epithelium would be expected The 
sloughing waa no doubt caused by •evert rafec 
tion 

lfnltyS This animal waa a normal control with 
both ovaries Intact Cervical trauma only was given 
— no injections of any kmd being made Tbe cervix 
waa traumatised and a metal dip damped on it 
The trauma was then repeated on the eighth, 
eighteenth, twenty fifth, thirty -sixth, forty-seventh, 
fifty -sixth, sixty fourth, seventy-third, eightieth, 
ninety thud, and one hundred and tenth day*. The 
animal waa kilted on tbe one hundred ind nineteenth 


the beginning of tbe experiment and remained ao. 
Indicating that the ovaries were actively accreting 
borraooe throughout the experiment 

At antcrpsy the cei w U waa moderately nodular 
Section* showed a few area* of columnar eplthebam 
partially or completely surrounded by stratified 
sqaamouL 
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II on key p Thli anlmxl «u in ovanectomlzed 
control Both ov»rle» were removed, the cervix 
tnumt tired, and a metal clip clamped on 1L No 
injections of any land were dvea. Cervical trauma 
was repeated on the eighth eighteenth twenty fifth 
thirty nxth forty-teventh fifty sixth, sixty fourth, 
seventy third, and eightieth days. The animal was 
yiPed on the eighty-sixth day The sexual »tin war 
pale throughout the experiment- 

Sections of the cervix showed an atrophic epithe- 
lium at no place waa columnar epithelium either 
partially or completely surrounded by stratified 
squamous (Fig 13) Sections of the vagina and 
uterus also revealed an atrophic epithelium such as 
would be expected In an ovariectomlxed ammsL 

There is no agreement among pathologists 
who have examined our sections as to the exact 
significance of the epithelial changes produced 
in these experiments. In a preliminary pub- 
lication (Overholser and Allen, 1933) it was 
stated that conditions resembling early cancer 
had been produced (Monkeys 3 and 4) based 
on the opinion of a well known pathologist. It 
appears that as yet there is no generally 
accepted definite criterion for the positive 
diagnosis of very early cervical cancer and 
that this accounts for the difference of opinion 
on this subject among pathologists. 

The present confusion regarding the diagno- 
sis of the precan cero us state of the cervix uten 
has been recently reviewed by Freedman 
(1934) He points out that the exact histo- 
logical definition and diagnosis is still a matter 
of personal interpretation Freedman presents 
sections of human cervical tissue that show 
excessive atypical overgrowth of new squa 
mo us cells along the walls of cervical glands and 
ducts that are exactly comparable to the con 
ditions produced in these experiments. (See 
Figs. 3 to 1 a ) He calls this condition “car 
anoid" m preference to the term “precancer 
ous ’ and states as follows “The fact that we 
find ft Impossible to lay a perfect formula for 
the precancer stage does not preclude its 
existence Study of the histogenesis of cancer 
would prove that there is such a precursory 
stage call it by whatever name is desirable 
The fact that not all of these carcinoid tissues 
go on to actual cancer does not detract from 
their importance in the prevention of cancer, 
and a guarded attitude should be taken, fre 
quent local examinations with biopsies to 
ascertain any progress toward malignancy 



Fig 13 Monkey 9 Section ot cervix from ortnccto- 
mlred receiving only cervical traum* Junction of 

itrxtified •qrumcrui ephneltuin sith columnar cell*. 
Atropine epithelium. X35- 

should be undertaken if necessao This is 
probably the only way to distinguish those 
caranoid conditions that will surelv turn to 
malignancy later “ 

We have therefore been able to produce 
experimentally in the monkey a condition 
that occurs m the human cervix uten We be 
heve that the squamous epithelium found 
around the columnar gland cells has arisen by 
a metaplasia of the columnar cells. We have 
not observed mitotic figures in either the 
columnar or squamous cells This Is probably 
due to the fact that the tissue was not taken 
at the particular time when mitosis was 
occurring 

Dr E T Engle, of Columbia University, 
has also observed areas of squamous cells asso- 
ciated with columnar gland cells In the cerv 
ices of monkeys receiving only estnn (Amnio- 
tin in oh) injections. 1 His animals received 
daily injections for several months and the 
cervices were not traumatized 

It should be possible by repeating these ex 
perlments and extending them over much 
longer periods of time to determine expen 
mentally whether the changes in question will 
or will not develop into cancer in the monkey 
Either result would be highly important and 
experiments are now being earned out with a 
view to demonstrating this point To what 
extent the vanous experimental factors such 
as trauma, estnn and corporin respectively 
are responsible for the results obtained also 
needs further analysis 
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Atypical epithelial growth in the cervix 
uteri of 4 ovsricctomixcd monkey* (Monkey* 
1 to 4) was experimental!} produced The 
change* consisted of marked squamous epi 
thehal down growth overgrowth and epider 
muation of the cervical giand* in the region of 
the junction of the stratified iquamou* with 
the columnar epithelium The treatment these 
animals received was as follows 

Monkey 1 received 5,490 rat units of eitrrn 
in 90 day* with repeated cervical trauma 
Monkey a received 1 660 rat unit* of estnn 
in 20 days with repeated cervical trauma 
Monkey 3 received 4*747 5 rat units of 
estnn and 14 cubic centimeter* of corpus 
luteuin extract in 81 days with repeated 
cervical trauma 

Monke> 4 received 3 80a 5 rat units of 
estnn and 10 7 cubic centimeters of corpus 
luteum extract in 84 days This animal did 
not receive cervical trauma and the change* 
were ver> pronounced (Figs 11 and ia) the 
epithelial ceD* being very atypical 

In three monkey* the results were practi 
calh negative posnbiy due to the following 
reasons (il injection period too short (Mon 
key s) (2' iloughmgof epithelium from severe 
infection (Monkey 6) (3) sloughing of epithe 
bum from infection and from stopping hor 
monc injections 42 da}* before sacrificing 
animal (Monkey 7) 

A normal control (Monke} 8) receiving 
trauma only showed a alight amount of epi 
denmxatjon of cervical glands 

An ovanectomlied control (Monke} 9) re 
cemng trauma only was completely negative. 
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THE ORIGIN Or PILONIDAL SINUS 
Wren an Analysis of Its Comparative Anatomy and Histogenesis 
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T HIS paper records the results of a study 
of pilonidal sinuses (also known as 
sacrococcygeal fistula?) and presents cvi 
dence that they are derived by a process of 
ectodermal invagination 
Contributions to the nature and origin of 
pilonidal anuses have been few and are chicflv 
by m\ estigators on the Continent Couraud 
1883, Stone 1924 (37), and Weinstein 1933 
in reviewing the literature found that J M 
Warren was the first to report this lesion 
Warren described two cases and believed that 
the lesion was the result of an alteration of 
the polarity of growth of the hair follicle 
which grew inwardly from the surface and 
pulled “its hole in after it. This idea was 
purely hypothetical and lacked any embryo- 
logical basis. Hodges 1880 who gave to the 
condition the name pilonidal sinus (meaning 
nest of hair) also advanced a theory that this 
affliction was due to the ingrowth of hair in 
the postanal region as the result of unclean 
habits and erosion of the skin Wcndelstadt, 
quoted by Stone (37) and Ewing reported a 
case containing akin and hair, and he believed 
that the hair acted as a plug causing the 
retention of infected material m a fistulous 
tract Vaughan Gross and others also held 
to the belief that the anomaly followed inter 
ceptlon or inclusion b\ the integument of 
surface hair follicles The earliest writers 
advised surgical excision for treatment 

THE NEUROGENIC THEORY 
At present there are two prevalent theories 
as to the causation of pilonidal sinus first, 
that which traces the origin of the condition 
to a persistence of coccygeal vestiges of the 
neural canal and second that which derives 
the lesion by a process of ectodermal mvngma 
tion The adherents of the former theory arc 
m the majority On the Continent the first to 
advocate this thesis were Toumeux and Herr 
mann in 1887 These investigators made sec 


tions through the sacrococcygeal region of 
human and chick embryos and came to the 
following conclusions which ha^e been widely 
read and generally accepted In young cm 
bryos the spinal cord at first extends to the 
tip of the vertebral column and becomes at 
tached to the skin cnudaUy At the end of the 
third month there is a considerable inequality 
in growth between the medullary tube and 
vertebral column nhich results (due to the 
elongation and downward thrust of the latter) 
in drawing the spinal cord upward In cephalad 
direction The stretched distal portion 
though 8 till adherent to the skin, and continu 
ous in structure with the rest of the spinal 
cord (Kumtomo 1) becomes divided into 
two segments a “direct ’ part and a caudal 
or ‘ reflected part. 5 By the fifth month the 
proximal or “direct ’ portion has atrophied 
and disappeared and the “reflected ’ portion 
becomes separated from the central nervous 
system This \ estige becomes converted into 
a tubular structure lined with columnar or 
polyhedral epithelial cells to which the authors 
give the name “coccygeal vestiges of the 
medullary tube “ This structure reaches its 
maximum development in the fifth month 
and subsequently undergoes progressive atro- 
phy Toumeux and Herrmann believed that 
the failure of these coccygeal medullary ves- 
tiges to atrophy was the etiological factor in 
the formation of congenital sacrococcygeal 
tumors and anuses. 


The next important contribution on this 
subject was made by F B Mallory in 1892 
Mallory in a review of the literature attempts 
to reconcile the various viewpoints and pre 
sents microtome sections of several embryos 
from 3 to 6 months old He found rather con 
sistently a tubular structure lined with several 
layers of columnar or cuboidal epithelial cells 
lying between the coccyx and the skin m 

Accor Am to Kaaltocao th« Mtvttno tl* auo r»rt o< 
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Uicj pW* «t a boat tka Urrl of tba U*rtj-*<xe»d rartrbra 


Aided by Grant from TV* Aim r**d 
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Flf Path Vo j Sort Pt«o<ocucro*p-iph of 1 *fcfacn 
throojh the arockl eiticonty erf 1 atate (crmle, og tmlh- 
mrttT anbiya ( 4X seeks) Sott the mmatMi and 
the thickened epathdmm m thn rr**m The cfatfm of 
ctH* Iwneath the epadermu later djflereotnte to form hair 
(olUcks and tiandm 


Fij a Path. N 5180ft PhototBiCTopaph of a tertian 
throcah the tune embnm ahervn m Figure 1 bat at a 
abfhtry higher le\d Note how cfcwty the nnigmatmj 
procoa appnmmate* the uxcyt The Inttrrrcmj tnbokr 
•tractnre a a nortwc irf the coccygeal votiga of the 
patnathrt neural tut* 


the median Line This canal lay in a region 
itudded tnth gland* and hair follicles and 
where ectodermal invagination* were a com 
mon and predominant feature in the develop- 
ment and regression of thl* portion of the human 
tad Mallory also came to the conclunon that 
the congenital depression*, dermoid cysts 
and srousesfotmdin themidlmeof the»acrococ 
cygeal region arose from the pcraitence of 
medullary vestige* of the spinal cord The 
clinical finding of hair within the recesses of 
the*e sinu* tract* wu vaguely explained by 
the presence of neighboring dermoids or the 
migration of surface hair and foreign accumo 
lations 

Oehlecker in 1926 also investigated these 
coccygeal vestiges of the neural tube His 
conclusion* concerning the formation of pilo- 
nidal souses and cyit* were as follow* Due 
to the rapid growth of the caudal or do ri- 
ve rtebral portion of the cauda the caudal 
ligament put* traction on the thin hairless 
areas of skin overlying it in the aocrococcygeal 
region. This traction 1 * increased a* the sub- 
cutaneoo* fat In this area grows and the caudal 
ligament* rimultaneoudy become shortened 


As a result of thl* traction the margins of the 
surrounding *km containing hair follicle* are 
alio to some degree invaglnated The iLin 
overlying the rapldlv growing vertebra; being 
unable to keep up with the downgrowth of the 
vertebral column Is displaced posteriorly and 
upward as Is alio the tip of the caudal 11 g* 
ment By the fourth or fifth month the ikm 
which originally covered the tip of the coccyx 
is drawn upward so a* to lie over the third or 
fourth caudal vertebra and later goes higher 
(The point where the caudal Hgament radiate* 
into the akin makes a very thin hairless, 
vascular area which he call* sacral bald spot ) 
The normal product* of the akin metabolism 
readily accumulate to form cyst* or discharge 
intermittently as fistuhe. 

Thu* the writer presupposes the coeu*t 
ence of hairless ami hair containing Integu 
ment in the same region and a special mlgr* 
tfcm upward of neurogenic dement* having 
lent their maternal connection* and possessing 
no fixed point of attachment such as the ipmfll 
cord ha* with the brain at the foramen mag- 
num. If one supposes that the fixation point 
t» the akin then tie direction of the pilonidal 
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Fig 3 P»th, No. 5 *oqj Photomicrograph of a •ectkrn 
through the coccygeal region of a white female, 101 mflli- 
meter embryo (15K week*) The coccygeal roedolkry 
veatige la fuQy developed and lined with columnar epi- 
thelium The ectoderm however la only aUghtfy thick 
card. and Ita appendage* have not yet begun to appear 

sinus should be downward instead of upward 
which is not the usual clinical finding as shall 
be explained later 

THE THEORY OF ECTODERMAL INVAGINATION 

The earliest proponents of this theory 
thought that pilonidal sinus was due to a 
dermoid cyst Lannellonguc is quoted by 
Mallory as follows ‘ After the medullary 
canal is formed, the mesoblast passe* back 
between the vertebral column and the external 
epidermis except in the region of the sacrum 
where little of this tissue is interposed so that 
this region is reduced to epidermis and bone 
Consequently the superficial layer (epiblast) 
joined at a later penod to the mesoblast pre- 
serves closer relations with the bone and later 
when the subcutaneous tissue is developed 
around these places a depression will be 
formed If deep and narrow enough the 
orifice may close up and a dermoid cyst be 
the consequence ’ 

One of the first constructive contributions 
to the theory of ectodermal invagination as 
the cause of pilonidal sinus was made by 
Stone In his first paper (37) m 1924 he 
reported 61 cases of which all were white 16 
per cent female and the oldest was 49 years 


- 

i ■ • i-h; 

F1C.4 Path No 5*090. Photomicrograph of a *ectioc 
through the coccygeal region of a white female 13* mlUf 
meter embryo UlM week*) Note the papillary fold* of 
thickened ectoderm and the mnoerou* d niter* of ctUi In 
back of the coccyx 

and the youngest 18 jears of age Twenty 
five cases had previous operations and some 
sinuses were of to to 20 years' duration Foi 
lowing a personal communication with Dr 
George L Streeter of the Carnegie Institute 
of Washington, Baltimore Maryland, Stone 
came to the conclusion that the coccvgeal 
medullary vestige, which has no opening com 
mumcating with the skin consists of cells 
which have become so differentiated that they 
could not be expected later to give nsc to skin 
even though a cystic remnant should persist 
and that like the breast and the external ear 
the pilonidal sinus is due to a special local 
down growth of epithelium originating from 
the true skin and not from the medullary 
groove 

In 1931 Stone (38) in another papier upon 
the subject made the following observations 
First that in a few cases there were several 
congenital orifices, skin lined and lying dose 
together m or near the midline Second he 
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Flf 3 Pmlh A 380 Pbotomjcrosrmph of B Bfcticn 
through 1 colored rmlc, 68 millimeter embryo (*o)i 
seek*) in the rrpoo of the tua: T» Note the periatm* 
in\«jcrxiBtioo and the dndoputf mur foJQtle* tad ftandi 
(The medullary align are prevail, but ire Dot *een in 
this tmure ) 

discovered that in many specie* of birds there 
ii descnbed a preen or oD gland called uro- 
pvgial gland which be* embedded in the 
subcutaneous fat over the last caudal verte 
bne It consist* of numeroua straight tubules 
which converge and empty Into a collecting 
chamber or mall cavity which In turn emp- 
ties through an epithelium lined duct onto 
the skin of the back At the mouth of the 


Pant, all amnio tea, reptiles, and mammals 
as well ai avmns, have similar structure* 
which are formed by inward budding invagi- 
nation* of epithelium. 

Thai, while a general agreement exists that 
some vestigial structure or anomaly In the 
embryo is responsible for the origin of pilo- 
nidal cysts It* exact nature Is a matter of 
dispute. A re-study of the sacrococcygeal 
region was therefore undertaken in human 
embryo* to see if some structure could not 
be identified and more definitely associated 
with the lesion Serial sections were made In 
seven embryos' through the caudal extremity 
from the anus to the region of the sacrum 
Grossly In the region just dorsal and cepha 
bid to the anus in a month* fetus, there 
could be seen with the naked eye and with 
low power lenses a pattern of grooves and 
creases which might well be taken for ecto- 
dermal invagination A pit could be demon- 
strated In the sK month* old embryo which 
was much deeper in the older specimens 

The first embryo a as a 99 millimeter (i ^}4 
weeks) white female specimen. The activity 
of the mvaginating ectoderm wa* very stnk 
ing (Fig 1) The epithelium In thi* region 
was markedly thickened and at various point* 
beneath the epidermis dusters of budding 
epithelium or growth centers, could be seen 
These were in the process of differentiating to 
form hair follides and glands of the Integu 
raent, and were particularly active opposite 
the points of invagination In Figure 3 which 
indudes a portion of the coccyx the peak of 
the mvaginating process closely approximated 
the bone Here also in the rnidllrw between 
the coccyx and the skin there wa* a tubular 
structure lined with columnar cells which 


duct there is often a tuft of fine hair-Uke was a portion of the coccygeal medullary 
feathers There may be several duct* (1 to 6 vestiges (primitive neural tube) 
in number) and they be In or near the This vestigial neural structure was more 
posterior mi dime The gland secrete* an oily strikingly demonstrated In Figure 3 which 11 
material which the bird convey* by it* beak a section through a 101 millimeter (i $}4 
to stroke on its feather* and the duct Is weeks) white female embryo Although this 
directed in an upward direction like the pflo- specimen wa* somewhat older than the pre 
nidol sinus in the human This view quoted ceding one there was neverthdeja a definite 
by the author from Lunghcttl and Schama ch lag in growth and the skin appendage* had 

er is contended by Paris, who states that these TW _ hrrm w ^ i(t ni < w „ tw««* u- tmd j e» 

are special scent glands concerned with pro- 
tertian and sexual attraction According to L *trwt«r 



Fig. 6 Path. No 51148 Photomicrograph erf a action Fig 7 Path, No 51148 Photomicrograph of a acetic® 
through the coccygeal region of a white male, 114 mill! through the aamc fetua ibown In Figure 6, but at a alfghtly 
meter fetm (17# aceka) The InvagmaUng proceaa » higher level Note the activity of the pOorodal deft and 
ahown directly impinging upon the coccyx, ami the akin compare with the fragmented degenerating medullary 
appendage* are very numerooi and wdl ae> eloped vatige*. 


not yet begun to develop There was only a 
suggestion of infolding and thickening of the 
ectoderm but the neural rests were larger and 
nearly completely developed There seemed 
to be no relationship m these specimens be 
tween the de\ elopment of the medullary 
vestiges and the process of ectodermal m 
vagination In the third specimen the skin 
could be seen in a further stage of differenti 
ation while the neural rests remained prac 
ti cully unchanged The ectoderm was mark 
edly thickened and thrown into papillary 
folds, and the skin appendages were begi nni ng 
to cluster in back of the coccyx (Fig 4) 

The m vagina ting process persisted at 2 o }4 
weeks (Fig 5) and the hair sheaths with their 
keratin centers were more prominent (The 
medullary vestiges though present are not 
shown in this figure ) It is evident that ecto- 
dermal invagination in this region vanes in 
form and degree with different embryos In 


other words it does not proceed m graded 
steps in accordance with age in the first few 
months of embryonal development How 
ever, at 27# weeks (Fig 6), or just before 
viability the invagination increases in depth 
and impinges directly upon the coccyx and 
is prominent at this time The skin append 
ages arc now very numerous and well devel 
oped, (The surgical importance of this ana 
tomical relationship will be stressed later ) 
At this stage the ectodermal layer is twenty 
five cells deep in contrast with the adjacent 
skin which is four to five cells in thickness. 
The hair follicles are also three to four times 
as abundant in the region of invagination 
The medullary vestiges, however are frag 
mented and the epithelium is degenerating 

(Fig 7) 

At 9 g }4 weeks or after inability the tped 
men showed only shght evidence of the pilo- 
nidal cleft or pit of m vagina ted ectoderm 




Tt* 8 Path No jjij PhotCTiuciTiffnph of a KCbon 
Ornmnh th* cocc>gwl raid of a white (male, t6S milh- 
meter f e-ten (jq wrckii Th* nalotudal deft n ahallow 
a ad th* neural rcit» are ban* obliterated b> u app*rrnt 
Lc*rowth of fibroblaiti and blood ea ac li 


Path No <» ji rhoto* 
the cnccyjeal triwi if a a 


This may be due to the lack of development 
but is ver) probably due to a r eces sion of the 
mvaginatmg process On the other hand the 
neural rests are bang obliterated by an appar 
ent nor growth of fibrous tissue and an in 
growth of blood vessels (Fig 8) Curiously 
one specimen at 26 weeks showed a spur — 
between two invaginations of the ectoderm 
on either side (Fig 9) This brings to min d 
Lawson Tail s reference to the 'human tail 
bat the resemblance is undoubtedly imaglna 
tive In no specimen were the nenral rests 
found to communicate with the spinal canal 
although one could follow them through 135 
to 400 serial sections, each 7 microns in thick 
ness. 

In the chick embryo in the region of the 
sacrum may be seen an invagination of ecto- 
derm forming the giande du croupjon (40) 
This analogy Is merely suggested and not 
stressed. At this writing it is desired only to 
present evidence that the forerunner of the 


pilonidal sinus may be a specialised and 
transient skin appendage In the human the 
function and bomologues of which in other 
species are as yet undetermined. Lawson 
Tait quoted by many authors, said that the 
sinus was due to the loss of a caudal append 
age (human tall 5 ) but made no mention of 
a skin appendage 

cum CAL OBSEB\ ATIO'IB 

The clinical findings corroborate these em 
bryologies! data and one does not have to pre 
suppose any special excursion of neurogenic 
dements or escalator migration of ectoderm 
over the bony coccyx. 1 In the first place 
pilonidal sinus is undoubtedly a congenital 
lesion although it becomes diiucally evident 
practically always after the middle of the 
second decade Randy a case has been re- 
ported In infants (28 35) 

Dr St^Wrr MM fWt tWn M » * * ■ ■ ^ 
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The initial symptom usually follows trauma 
or the transmission of a superficial infection 
The patient states that he has noticed “for 
some time an intermittent staining of his 
clothes or foul discharges near his rectum ” 
Localized tenderness and pain are common 
but systemic reactions such as high fever, 
nausea and vomiting chill and malaise are 
rarely found These have occurred m cases 
associated with meningitis (see later discus- 
sion) Uninfected pilonidal cysts are almost 
never found m routine examination — in over 
70 cases m the present senes all show various 
degrees of inflammation. A physical examine 
tion may reveal the sinus in cases in which the 
symptoms are so mild and the inconvenience 
so slight that the patient 1 never bothered 
about it.” The external opening is found 
usually m the mi dime in the region of the 
sacrococcy geal jomt It is smooth, akin lined, 
and from its mouth there may be seen fine 
hairs projecting outward If the lumen is 
irregular and covered with granulations, it 
means that there has been previous operative 
intervention, or that it is an adventitious 
opening m which case another point of cn 
trance is to be suspected Several congenital 
orifices are not uncommon and they may vary 
In size from a pm point to about o 5 centi 
meter In diameter These cases may be 
explained by the fact that the pilonidal cyBt 
may communicate with one or more of the 
ectodermal invaginations (Fig 2) Signs of 
inflammation such as swelling, redness, in 
duration and tenderness may be present and 
one may express drops of thin , dirty foul pus 
upon exerting pressure over the tract When 
probed the sinuses vary in length and depth 
and may reach the bone beneath The direc 
tion is usually upward which is a differential 
point in distinguishing the lesion from fistula 
in ano, which is directed downward. 

Superficial hair follicle abscesses and deep 
suppurations of bone with severe systemic 
reactions can be easily ruled out Venereal 
tuberculous and neoplastic lesions of the bony 
parts, of the anus or rectum may be readily 
dismissed by rectal or sigmoidoscopic exam 
mation ana by the fact that pilonidal sinus 
is essentially a benign lesion with benign 
symptoms Likewise malignant Infections like 



Fig. 10 Sacrocaccrgea] ncufo-epltbeUoinM (glomut) 
(from Rouwy et Obento*. Atlas iu Cancer, Aue 19x1) 
The upper figure comht* ot CTDodricai-aiboidfll cetli wkich 
line rmjcuUr ipace* containing red blood corpa»de* In 
the lower figure the cell* are itratified and porn fibrillary 
extensions The** bundle* represent nenrobfcutic differ 
ends tion in the tumor tiuue 


anthrax and actinomycosis and deep burrow 
mg fistulous tracts may be ruled out 

The treatment of pilonidal sinuses Is not 
within the scope of this paper, numerous 
recent articles have covered this phase of the 
subject 1 The essential principle is block dis- 
section with drainage, with or without partial 
primary suture Location of adventitious 
branches is facilitated by the injection of the 
sinus tract with a mixture of methylene blue 
and hydrogen peroxide in equal parts (Stone 
38) 

PATHOLOGY 


The pathology' 15 best illustrated by describ 
ing a case of a medical student 27 y^ars of 
age who was recently operated upon by Dr 
Stone The specimen when received was 12 

a.'rSM’ S' fe-rssISs; 
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F* l Pi ti \ 8 *4 rholondcrturniih of a «*cnj 

tcntona m ■ white temale lnlant (i*e : day) It conaolt 
oi ttroeroui jUnd* embedded Ln a cfchcal rtram* o< cno- 
orcUNf tmc There ire iW> wdnlt and fetal cartilage 
mtrst mil and biendail cprthdinta, hr er, brim, and oetno- 
bU*Oc tmr \ topwf performed 

b) I l i by 2 ccntnnetcn In the center wns a 
large bifurcated open ingle* ding in to a tubulous 
tract which tunnded the entire specimen At 
each end was an opening one of which entered 
the main tract and the other led into a blind 
pouch of it» own These drainage points were 
irregular and surrounded by granulation tis 
sue and obvious!} secondary in nature. 1 There 
were however two additional congenital 
lumens with smooth surface*, and each lead 
Ing like a flask Into a sac filled with hair and 
possessing a gelatinous lining The hair was 
fane, silky and lighter in color than the body 
hair The main tract waa lined with a velvety 
thin mucoid substance and contained long 
dark thick hair* There was no frank pus 
and there were no hairs growing from the 
walls of the sinuses leading to the ikm. 

^ kid H— p> «Wi 



Histological!) the picture of this and other 
cases is essentially the same Usuallj the 
main tract consists of granulation tissue rich 
In blood vessels and exudate of a subacute 
inflammatory nature There are some poly 
morphonudear leucocytes, giant cells, and 
deposits of blood pigment but predominating 
arc large numbers of w andering cells — plasma 
cells monocytes and lymphocytes. Lying 
looselj in the stroma are numerous hairs 
without aheaths surrounded b\ giant cells. 
This is a very characteristic finding Ehc- 
wheie one finds fully developed hair follicle* 
and sweat glands The adventitious tranche* 
arc hoed with stratified squamous epithelium 
like akin but nowhere does one see the 
characteristic circumscribed structure of a 
dermoid. In fact, I have neveT seen a p*I°- 
mdal sinas contain the cheesj substance or 
the compressed epithet a] lining and keratin 
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center of an epidermoid or subepithelial der 
moid cyst, 

INCIDENCE AND POSTOPERATIVE RECURRENCES 
Recurrences in cases of pilonidal anuses are 
not uncommon Most of them are due to the 
lad. of understanding of the embryology and 
pathology of the disease with the result that 
incision and drainage Is performed which Is 
obviously inadequate Stone 1 believes that 
recurrences should not exceed 5 to 8 per cent 
In good hands. 

Cat tell and Stoller from the Lahey Clime 
report 50 cases with 9 recurrences m 40 traced 
cases Six of these were cured by second 
operation Landsman states that there are 
about 20 per cent recurrences in infection of 
the sacrococcygeal region Stone (37) report 
ed 61 cases from the Johns Hopkins records 
and private practice of which there were 25 
recurrences One patient had 8 or 10 previous 
operations. Dulligan reports 25 cases in 
25,000 admissions at St. Mary's Hospital, 
Brooklyn, N Y It was his opinion that 
sacrococcygeal cysts were the result of con 
genital invagination of ectoderm with all it 3 
appendages, whfch If complete formed a cyst, 
and if incomplete formed a sinus or fossa 
Masson reported 81 cases from the Mayt> 
Clinic, during a 5 year period, of which 25 had 
multiple openings but he does not state how 
many were recurrences (Fifteen per cent in 
this senes were females and the age group 
ranged from 16 to 57 years There was 1 case 
in an infant of 19 months but this was not 
described.) Masson states that trauma was a 
frequent finding m the history of these pa 
bents. Weinstein reported 13 cases, 85 per 
cent males and ranging from 17 to 39 years 
Weeder, in a recent article, states that 25 
to 35 per cent recurrence occurs in the best 
hands. This figure is probably too high for 
present day methods of treatment This 
writer believes that if the theory of simple 
ectodermal invagination were true then all 
pilonidal sinuses should be cured by the first 
operation But this is not as simple as it 
seems because there may be numerous con 
genital or adventitious tracts leading from 
the cyst the entrance of which may be at the 


time dosed off to any injection of methylene 
blue and which may be missed with the naked 
eye Weeder believes that recurrences are 
due to the mdusion within the sacrococcygeal 
junction of a part of the cyst, derived from 
the unobiiternted portion of the medullary 
canal, during the process of fusion of the 
dorsal arches which may or may not be com 
plete (spina bifida occulta) He noted that 
when he injected these cases with methylene 
blue the surface of the joint and occasionally 
even the deeper structures were discolored 
In these cases, therefore he recommends ex 
asion of the coccyx and curettage of the 
sacral stump This procedure was performed 
in 4 cases, yet in none of these was there any 
mention of finding grossly or microscopically, 
any indusion cysts or cyst walls within the 
bony parts We have had the opportunity to 
carry out Weederis suggestion in only 1 case 
since his artide was published (case de- 
scribed under “Pathology”) Sections through 
all the coccygeal joints revealed normal bone 
and joint structures. There was no evidence 
of inflammation or tumor or cyst mdusion 
However, scattered along the sides of the 
coccyx were seen minute round vascular 
bodies like paraganglia consisting of poly 
hedral cells with densely staining nuclei sur 
rounding blood spaces. These, of course, 
should not be confused with neural rests the 
epithelium of which is cuboidal or cylindrical 
and occasionally ciliated Grossly there was 
no evidence of invasion of the sinus tracts into 
the bony parts. Undoubtedly the discolors 
tion of the joint, or of periosteal or ligamentous 
structures, when found is due to the trauma 
of a previous operation or damage by bac 
tenal or chemical agents Also if Weeder’a 
theory were true a large percentage of the 
primary and all the recurrent cases should 
never have been cured 
However, m this connection it should be 
stated that occasionally the sinus tract leads 
down to the coccyx (as was shown in Figure 
6) In these Instances the coccyx should be 
thoroughly trimmed of its periosteal and 
fibrous covering If the deeper structures are 
involved especially m recurrent cases in 
which a periosteal reaction may have been 
already set up, it may be safe and wise to 
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erase the coccyx. Ho w e v er the dinger of a 
km- grade osteomyelitis complicating such a 
procedure via pointed out by Stone 1 * * * follow 
ing hi* ca*e prov-iowly described. For thl* 
reason and also because in many case* the 
sinus 1* very superficial and may be limited 
to the level of the sacrum it i* felt that re 
movtl of the coccyx except in a few instance* 
is not indicated. 

A SZVI5ED CLASSIFICATION OT CONGENITAL 
SACROCOCCYGEAL rPMORB 
It i* apparent that a different claisfi cation 
of tumor* must be made on the bad* of the 
embryo log] cal and histogenlc character of the 
rtructnrn found In thi* region (Table I) 


TABLE I — SAdOCOCCYOEAL NEOPLASMS 
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i Pilonidal cysts The pilonidal cyit i* a 
congenital lesion due to a proceu of normal 
ectodermal invagination in the embryo which 

usually duappean but m these case* has per 
suted m adult life It commonly contain! hue, 
silky light colored hair and mucoid or gelat 

loon* material 1* almost alwayi infected and 
It* wall* consist of *everal layer* of epithehal 
cell* with glands and hair folBdea. Derived 
from budding or growth center* in the ba*al 
layer of the ectoderm which give rue to hair 
follicles and glands, it con*I*t* of cell* which 
form only hair and glandular appendages. 
For thi* reason one never ace* teratomata, 
neurogenic growth*, or heterologou* tumor* in 
pUonidal sinuses. The leikm become* evident 
after the middle of the second decade and la 
probably associated with the development of 

tccondary *ex change* concomitant with 

puberty 


2 Coccjical medullary res lips F B Mal- 
lory (id) reported a glioma originating in 
the subcutaneous tissues over the coccyx. 
In a female age 44 yeari, which metasta 
sired to both groin*. Histologically it con- 
sisted of small alveoli lined with epithelial 
cell* embedded in a fairly abundant connect 
ive tissue stroma. MiBaty by differential 
stain demonstrated coane, wavy fibril* be 
tween cells which filled the ahroD which were 
anlike connective tijsue or smooth muscle 
fibrils. The tumor In the lymph node* ibowtd 
a papillary structure. Undoubtedly this wu 
a neuro-epithelioma, and probably arose from 
the neural rest* which he and Herrmann and 
Tonraenx described Mallory believed that 
it had the same origin a* the jnJouidal shins. 

Fowler described a huge cyst over the sa 
cram of a * months old female associated with 
bony defect* of the *acrum and coccyx. The 
cyst repeatedly refilled following aspiration. 
Operation revealed no comm uni cation with 
the spinal canal but this might have eiiily 
been missed. The cy*t was lined with dilated 
cylindrical eptthdiil cell* and was multi 
locular in character Tbe tumor wai prob- 
ably derived from a medullary rest of the 
primitive neural tube it* hning bang similar 
to that of the neural canal in early embryonic 
life. Tumor* of thl* type have no connection 
with pilonidal cysts. 

Law in renewing the literature on pehric 
tumor* with sacral attachment, found only jo 
cases and added a case of hi* own — a neuro- 
blastoma in a female, age 27 year*. 

The co cc ygeal medullary vestige* ma> thu* 
in rare instance* give rf*e to large multuocalxr 
cystic or solid growth* usually on the po sterior 
surface of the sacrum and coccyx (Fig i°) 
They may present anteriorly if the tumor 1* 
large or nm invaded the pelvi*. The large 
cystic masses nearly always occur m the 
pewly bom or young I n f ant. 

j Berm alien of the cul-ic sac of lie Irrmud 
wtentnies Meningocele* present very bttle 
diagnostic difficulty but the association of 
pilonidal sum* in cases of apma bifida compli- 
cated by meningitis haa been used by certain 
writer* to rapport the neurogenic theory 

Ripley and Thompson reported a ca*e ca 
pflcmdal sinus with spina bifid a in a $)* 
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months old Infant. The patient developed 
meningitis and died. Examination revealed a 
sacro coccygeal dermoid. The writers believed 
that the sinus arose from the vestiges of the 
neural tube Molse reported a case of a male 
18 years of age who was admitted to the New 
Haven Hospital with headache and pain in 
the back He had always had a sinus in the 
lower lumbar region of the back associated 
with an intermittent discharge of water fluid 
Examin ation revealed a Staphylococcus albus 
meningitis with spina bifida occulta. Sacral 
laminectomy was done and effective drainage 
instituted. The patient survived and was dis- 
charged living and well. The author damn 
that the discharge was probably cerebro- 
spinal fluid and that the sinus led into the 
dura but his evidence Is circumstantial and 
inconclusive. The meningitis can easily be 
explained by the lack of bony protection and 
by either the direct, lymphatic or metastatic 
extension of the infection particularly in cases 
of cystic spina bifida where the expanded tub- 
arachnoid space lies dose to the skin (18) 
Moore has even reported a proved case of 
pilonidal sinus containing cerebrospinal fluid, 
one m which the sinus showed a direct com 
munication with the spinal canal. 

4 Postanal gut and neurentenc canal Cer 
tain anococcygeal tumor* and cysts are said 
to ante from the remnants of the postanal gut 
and the neurenteric canaL In the early em 
bryo the central canal of the spinal cord and 
the alimentary canal are continuous around 
the caudal extremity of the notochord (4) 
By this union is formed the neurentenc canal 
which subsequently atrophies and forms a 
fibrous cord. Hansmann and Ewing ate 
several cases of tumors containing intestinal 
wall and portions of nervous tissue which 
arose from these rests. 

The postanal gut is formed as the result of 
the union of the m vagin atm g portion of the 
proctodeum, or primitive anus with the m 
testine at a point anterior to the neurentenc 
canal Thus a segment of intestine is left 
behind which atrophies and disappears. Oc 
casionally In the newly bom or young infants 
a vestigial structure remains which gives rise 
to cystic tumors situated an tenor to the sacrum 
or coccyx. These tumors were formerly called 



like fluid (4) The epithelium consists of colum 
nar and goblet cells and one of the essential 
features for diagnosis is that the cysts have 
no seroU3 or muscle coats (32) Mfddledorpf 1 
is said to have been the first to recognize a 
tumor of this character Ballantyne reviewed 
the literature on these tumors and added a 
case of carcinoma of postanal intestine m a 
female, aged 38 years. He found only 4 other 
cases reported Huge dermoids and teratoma 
attached to the rectum or sacrum have been 
described (u, Fig n, 4, 17, 27) 

Tumors of this group are usually single and 
always occur antenor to the coccyx and 
sacrum, may be confused with neurogenic 
growths, but have no thing in common with 
pilonidal cyata. 

5 Coccygeal gland The coccygeal gland was 
originally described by Luschka in i860 It 
was first thought to be a single body in front 
of the apex of the coccyx about 2 5 centimeters 
In size In Quain's Anatomy the following 
histological description is given It consists of 
masses Irregular in shape and size which are 
very vascular, the vessels having a sinusoidal 
character The cells of the gland come into 
dose relationship to the sinuses with only a 
layer of endothelium between, indeed, the 
presence of this layer is not always easy of 
detection Numerous nerves pats to the coc 
cygeal gland and Luschka described ganglion 
cells within it, but tins description has not 
been confirmed by modern investigation. 
Jacobson* believes that the mode of develop- 
ment and function of the coccygeal gland are 
probably connected with that of the sympa 
thetic nervous system. 

However (as was shown in Dr Stone’s case) 
the coccygeal gland is only one of a number 
of paraganglia which are present m this region 
and which may give nse to paragangliomc 
tumors. J Crawford Bums described a case 
of what he thought was a coccygeal body 
tumor It was in a male, 22 years who had 
a hard fixed mass In the sacrum the size of a 
fetal head and unattached to the rectum. The 
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specimen which was removed at operation 
conmted histologically of polyhedral cell* and 
numerous blood vessels. The cell* were ax 
ranged In maw s of Irregular columns of a 
malignant nature The growth subsequently 
recurred with large pelvic masses and was 
inoperable Of course, one should not confuse 
these tumors which rarely metaitarize with 
sacrococcygeal neuro-epithelioma which are 
of high malignancy On the other hand coc 
cygtnl paraganglioma should not be ruled out, 
as has been done (a) on account of finding a 
normal to called Luschka s gland because 
Luschka a gland may be represented by a 
number of paraganglia ui the coccygeal region 
a fact which is not generally recognized 
6 Chordtnxa These tumors are mentioned 
merely because they occur in the sacnxoc 
cygeal region and may be confused with the 
other groups Their structure resembles hya 
line cartilage and mucin may be present They 
may grow in an alveolar fashion and must be 
differentiated from myxochondroma and col 
lold carcinoma of the intestinal canal (Ewing 
— Fig is) Fried and Stone described a case 
of chordoma which was treated lor 9 yean 
for a fistula in ano perirectal abscess, etc. 
and the true condition was not discovered 
until the case came under their observation 
and microscopic section had been made 
(Rankin Bargee and Buie) 

8UM1ABY AND CONCLUSION 

Evidence is presented from studies on the 
human embryo which indicate 

1 That pQomdal unus is a derivative of 
skin ectoderm and not neurogenic or enteric 
in origin. 

a That the structures forming the sinus are 
derived by a process of ectodermal in vagina 
tioc from the skin surface at the time and in 
the cells destined to form akin appendages 
(hair and glands) during the third and fourth 
months of embryonic lde. 

3 That its mode of ongin and the analogy 
drawn between this structure and the special 
* scent gland m the sacrococcygeal region of 
birds and amnio tea suggest the probability 
that the sinus represents a vestigial skin ap- 
pendage developing at puberty — bence the 
age distribution of pilonidal sinuses. 


4 That coccygeal medullary vestiges exist 
is not denied but they do not give rise to the 
pilonidal sinus. The)- probably grve rise to 
the large cystic and sobd tumors which occur 
usually In infants and the newly born. There 
is also the possibility that they may play a 
rile in the upward direction which the pilo- 
nidal sinus t akes. 

5 Clinical and pathological findings are pre 
tented which are satisfactorily explained by 
this theory 

6 Other congenital growths of the sacro- 
coccygeal region are described because of the 
■muses and fistnhe which these structures have 
produced — to darify some of the confusion 
which has surrounded the history of their de 
velopment. In this connection It is suggested 
that the coccygeal region may possess leversl 
sites for the origin of paraganglioma instead of 
only Luschka a gland as originally thought 

7 It is felt that recurrence following opera 
tion for pilonidal sinuses should take place in 
less than 10 per cent of the cases and is due 
to the fact that certain of the ramifications are 
left behind Furthermore since the coccyx b 
fully developed in the first 6 weeks of fetal 
life and has no dorm! arches, and since the 
fourth and fifth sacral vertebra? have only 
vestiges of the neural arch it is quite illogical 
to assume that the coccygeal medullary ves- 
tiges may be included within the sacrococcy 
geal joint. It Is my belief that In operations 
for pilonidal sums wherein the coccyx is re 
moved and the sacral stump curetted the 
improvement which is described b not due to 
the excision of included coccygeal medullary 
vestiges but due to the removal of the con- 
tiguous Infection of periosteal or bony parts 
One case is reported In which such an opera 
tbn has been performed and in which no 
pathological changes could be demonstrated 
Low grade osteomyelitis complicating such a 
procedure should be borne In mind. 

8 In the prevention of recurrences it b 
suggested that wherever the sinus tract ex 
tends to the bony parts, the periosteal and 
fibrous layers should be carefully stripped off 
and curetted Dead Spaces and recesees with 
inflammatory products should be guarded 
against by preventing too early epithelial 
bridging of the wound and by careful packing 
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FUNCTION OF THE LONG PLANTAR MUSCLES 
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T HOUGH 'the foot function* as a whole 
and the interaction* of the several mus- 
cle* form a complete unit which must be 
studied In Its entirety as stated by Hallisy 
aeddent and disease tend to concentrate on 
individual muscles, and to correct the HI ef 
fects of these agents intelligently the dim dan 
must have an understanding of the manner fn 
which Individual muscles function Medical 
literature yield* very little exact information 
concerning the function of those muades com 
mordy referred to a* the long plantar muades 
Thfi dearth of detail is apparently due to the 
tendency of medical writer* to consider the 
foot as the movable terminus of a fixed leg 
rather than m Its more important function as 
a fixed base for support and propulsion of the 
body a* a whole 

For example atandard textbooks, such as 
those of Gray Cunningham, Hersol and 
Spalteholx give the function of the tibialis 
posterior as extension inversion and adduc 
tion of the foot Special studies of the motor 
system by Lovett Wright, Mackenzie and 
other* go little if any further into the subject- 
In German literature one find* a large amount 
of detailed and exhaustive investigation par 
tlculariy in respect to muscle weight cross 
section area, volume etc with considerable 
attention paid to these muades in their rda 
tion to fiat foot, but again adequate practical 
discussion Is lacking 

SchHepe in diammng flat foot due to trau 
made section of the tibialis posterior tendon 
attributes a primary rAle in sustaining the 
arch of the foot to this mosde He finds that 
Hoffa, Schultz Franke, and Frank support 
this contention but that Lorenz and others 
deny ft that Nlcolodoni finds this musdc fan 
portant but not fundamental while Biesalikl 
Pick, and Mayer ascribe the same function 
and nearly equal importance in preservation 
of the arch, to this musdc and the flexor 
dip to rum longus. 

^Aleng, basing his argument on Weber s evil 
us tion of muscle work from its mass, found by 


cross sections of the long plantar muades that 
In flat feet the flexor halloas longus is one 
third weaker than in normal feet though the 
other muades are practically u n c h anged He 
regarded the flattening of the arch as the re- 
sult of the weakness of this musdc and treated 
the deformity by shortening its tendon Since 
a stretched mosde undergoes atrophy It is 
possible that Meng has confused cause and 
effect. 

A muscle functions by contracting fn length 
to approximate Its points of origin and lnser 
tion. Either end may act ms a fixed point 
toward which the other is drawn, or In regard 
to which it is stabilized. In general, muscle 
pull is exerted in a straight line between two 
points of attachment In the muades under 
discussion direction of force is changed ap- 
proximately 90 degrees by arrangement of 
bones and ligaments comparable to pulley*. 
Forte is then exerted not only at the origin 
and Insertion of the musde but upon the 
pulley which tends to move according to the 
law of component and resultant force*. 

The origins and insertions of the long plan- 
tar muades have been soffiaently described 
by many anatomists The relation of thor 
tendons to the pulleys, and the rfiJes of 
the pulleyi themselves In maintaining foot 
posture have been largely ignored The pits' 
ent purpose is a review of these details in 
relation to the preservation of foot posture 

The tibialis posterior has a large origin 
from the upper central are* of the back of the 
leg Its principal insertion Is into the medial 
and plantar aspects of the navicular tubercle. 
Other strong fasciculi are inserted into the 
medio plan tar portions of the metatarsal base* 
and into the tarsal bone* anterior to the cal- 
caneus and talus. Its tendon groove* the 
back of the medial malleolus and, under the 
tough Ilgam en turn ladniatum, f* separated 
from the medial surface of the neck of the 
talus by a thick fibrous pad Its strongest in 
sertJon is Into the toberde of the n*vicnl»r 
below and medial to the talonavicular Joint, 
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Other fasacuh extend under the head of the 
talus to the anterolateral tarsal area. Con 
traction of this muscle approximates the navic- 
ular tubercle to the medial malleolus, invert 
mg and plantarflexing the anterior segments 
of the tarsus on the posterior When the ball 
of the foot la fixed in weight bearing, the same 
force lifts the head of the talus upward and 
outward, at the same time fordng the malleo- 
lus forward The arch sustaining power of the 
tibialis posterior is exerted primarily cm the 
medial malleolus and navicular The navicular 
rotates about an axis in the neck of the talus. 
The same force that inverts the navicular by 
traction on its tubercle will, when this bone is 
the more firmly fixed, evert the head of the 
talus, amotion abetted by forward movement 
of the internal malleolus (Fig i) 

The writer is at loss for a term to describe 
accurately the motion occurring in the talo- 
navicular and calcaneocuboid articulations. 
Together these joints comprise the transverse 
tarsal articulation The talonavicular is a 
shallow boll and socket joint allowing motion 
in all directions but its mobility ib greatly 
restricted by the almost fixed calcaneocuboid 
relation. In this discussion the term inversion 
is used to denote that combination of medial 
motion of the foot with adduction of the 
anterior tarsus and rotation upward and out 
ward of the talus head at the talonavicular 
joint 

The flexor digitoTum longus anses from the 
middle three-fifths of the inner portion of the 
back of the tibia and is inserted into the four 
outer toes Its tendon crosses the articular 
line of the tibia lateral to the base of the mal 
leolos and makes its turn in a strong Uga 
mentous tunnel on the inner surface of the 
talus behind below and lateral to the tibialis 
posterior It lies medial to the sustentaculum 
tali, passes under the outer half of the talo- 
navicular articulation and beneath the joint 
between the second and third cuneiforms In 
the sole it receives a reinforcement from the 
flexor halluas longus which crosses above ft 
Its function is given as flexion of the toes, 
plantar flexion and inversion of the fooL With 
the ball of the foot fixed in weight bearing, it 
lifts the talus and adjacent tarsal bones up- 
ward and forward Because its tunnel is 



Fig. i In thU and the following dost ration* mode from 
tricing* of ray* of the foot in medial, Uteril, and dono- 
plantar viewa, with the teuton* maikea by wire*, T mart* 
the tom of the tendon about a pulley The line* A T and 
PT rep relent e<jual force* anterior and poaterior to the 
puller and RT the reaultant force exerted on the pulley 
The force actually applied to the pulley u a combination 
of the force* ihown in the two view*. It cannot be accu 
ratdy represented In a two diruemion figure. The tibUli* 
posterior When the foot 1* fixed In weight bearing thl» 
tendon force* the inner nwHeo l n * forward, and lift* the 
head of the tain* upward and outward. Lot* of iti tupport 
•How* the malkolu* to move backward the talm and 
navicular to rotate downward and Inward, and th* foot to 
evert, particularly at the talonavicular Joint. 

medial to the subtalar talocalcaneal articula 
tious and its tendon extends laterally to the 
outer toes, it also forces the talus outward on 
the calcaneus. Its power is expended pnma 
rfly on the talus (Fig a) 

The flexor halluas longus anses from the 
lower and outer portion of the back of the 
leg and is inserted into the base of the ter- 
minal phalanx of the great toe. Its tendon, 
well away from the malleolus, traverses the 
groove on the posterior margin of the talus 
and is bound tightly in a fibrous tunnel on the 
medial surface of the calcaneus a half inch 
behind and lateral to the flexor digitonim. It 
runs under the sustentaculum tali, the middle 
third of the talonavicular joint, crosses above 
the flexor digitonim longus to which it gives 
& slip and extends under the first metatarsal 
parallel to the inner border of the foot Its 
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function U given as flexion of the great toe and 
plantar flexion of the ankle joint In weight 
bearing its contraction lift* the anterior part 
of the calcaneuj upward forward and out 
ward elevating the arch and inverting the 
foot It* arch elevating power h exerted on 
the calcanm* (Fig 3) 

The peroneus lcragus arise* In the outer and 
upper part of the back of the leg and U in- 
serted into the fir*t cuneiform and the base of 
the first metatarsal Its tendon torn* behind 
the lateral malleolu*, crosses the lateral *ur 
face of the calcaneus and base of the cuboid 
and extend* diagonally across the sole under 
the cuboid and two outer cuneiforms. Under 
the cuboid it lie* in a deep tunnel formed by 
the tuberosity of that bone and *trong liga 
ment*. It* function is commonly given as 
eversion and plantar flexion of the foot. With 
the foot fixed it prase* the lateral malleolu* 
forward and lift* the cuboid upward, inward 
and, by relation of It* tendon to the ante 
dor turf ace of the tuberosity backward thu* 
supporting the outer border of the arch 
ami with the cron insertion of the tfbiali* 
posterior consolidating the transverse tarsal 
arch (Fig 4) 

The peroneu* brevi* extend* from the outer 
and lower leg area to the b**e of the fifth 



Flf t The flernr h*J!aas kmfw, when the b*U <rf tW 
foot M fixed! (on : rt the tihn form ird and upward, and kfts 
tha anterior part erf the calcanm apward Tb* tradm 
tnmi fiat m a notch 00 th* pottrrior of the tik*, 

then lex tha aoiteotscnlinn t*B lam of Ita mpport 
aTknrj drpraooa erf tha nndUrmtn, and er cirioa at tW 
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metatarsal. It* tendon 1 * In direct relition to 
the lateral malleolus and, particularly when 
the loot 1* Inverted make* contact with the 
cal can eu* and cuboid It* contraction approx 
1 mates the lateral malleolu* and the fifth 
metatarsal base. It 1 * not actually a plantar 
muscle, and ha* little function m weight 
bearing except in atabilixing the leg laterally 
With the metatarsal fixed thli tendon exert* a 
definite forward and lateral force on the fibu- 
lar malleolu* (Fig 5) 

To compare the idles of these several mus- 
cles In actual weight bearing with the fore 
going conclusions drawn from a itodj of 
their physical relationships a simple appara- 
tus which may be described a* follows wss 
arranged. An ordinary bathroom teak wu 
»et upon a base board A foot and leg from 
which all soft tiisues except the long muscles 
and the ligaments had been removed was *et 
upright on the scale. A small wooden block 
was placed on the upper end of the tibia, and 
on tnl* another block with a not on its under 
surface through which a bolt was screwed to 
impinge on the first block. The upper block 
n* attached with wire* to the base board. By 
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screwing the bolt down any desired pressure 
wus registered on the scale. Strong sutures were 
placed in the tendons of each muscle and other 
sutures in the muscles near their origins. Muscle 
tissue between the two seta of sutures was re- 
placed by elastic bands tension upon which 
was easily varied by adjusting the suture 
ties (Fig 6) 

It was found that m dissecting room ma 
tenal the arches of the foot could not be com 
pletely depressed without application of force 
sufficient to rupture the hardened structures. 
Therefore the plantar ligaments between each 
two bones were cut relegating support of the 
arches to the long musdes alone In this con 
dition the weight of the leg was enough to 
flatten the arches. 

Since little is known as to the actual force 
exerted by individual musdes m preserving 
normal foot posture an arbitrary amount of 
S pounds was applied to each of the musdes 
under discussion. It was applied by inter 
posing stretched rubber bands between the 
tendons and bellies of the musdes. By test 



Fi{ 5. The p cr on nn brevis L primarily a lateral itabf 
liter of tbc foot. It exert* a forward ana lateral force on 
tbe outer maDeolo* and derate* the bate of the fifth 
metatanal 

with a spring balance it was found that the 
rubber bands used were of constant elastidty, 
and that when 5 pounds traction was applied 
to any doubled band the band attained a 
length of 3 inches Pulls were then exerted on 
the individual tendons by tightening the an 
chorrng sutures until the interposed doubled 
bands were stretched to that length 

Experiment 1 An elastic pull of 5 pounds 
each was applied to the tendons of the tibialis 
posterior flexor digitomm longus, flexor hal 
lads longus, and the perond longus and brevis. 
These produced plantar flexion of such an ex 
tent that weight bearing pressure could not be 
applied through the tibia to the foot Similar 
pulls were therefore applied to the tibialis 
an tenor and the extensor longus digitorum 
These held the leg at a nght angle with the 
foot The limb was then arranged in the ap- 
paratus as described, and subjected to weight 
bearing stress by screwing down the adjust 
ingbolt Aspressurewaamcreasedthetalonavi 
cular and calcaneocuboid articulations gave 
way The latter was completdy depressed to 
the scale floor at 17 pounds the former at 55 
When pressure was again reduced the arches 
were restored 
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Rotation of the leg forward on the ankle 
joint elongated the posterior bands while those 
of the anterior m trade group shortened The 
added stress on the anterior portion of the 
arch from forward shifting of the weight was 
thus compensated by increased tension on the 
posterior tendons In backward rotation of 
the leg the anterior bands stretched and the 
posterior shortened Tonus of these rubber 
musdes thus adjusted itself to the varying 
stresses consequent upon the changing posi 
tions of weight bearing 

There is, of course, no reason to assume that 
the different musdes exert an equal force in 
preserving foot posture The great amount of 
work done in determining cross section vol 
ume mass and unit work values of musdes is 
of little practical importance as etch of these 
musdes works under a different arrangement 
of pulleys and levers, so that a weaker musde 
may actually accomplish more than a stronger 
one Until the factor of leverages is added to 
the existing complicated tables of weights and 
measures the functional value of an individual 
musde cannot be determined The writer 
lacks the mathematical ability to estimate 


these factors and questions the practical bene- 
fit to be derived, were he able to do so The 
present effort is not concerned with determm 
mg the actual force exerted by the individual 
musdes, but with demonstrating first the par 
ticular rile of each musde and second its 
relative importance m main taining foot pos- 
ture. 

Experiment 2 One at a time the individual 
musdes were freed, tension being maintained 
upon the others 

With the tibialis anterior free the cuboid 
touched the scale at 13 pounds the navicular 
at 48 The force of tins muscle is exerted in a 
direct upward puli on the inner border of the 
longitudinal arch Its effidenc} is m direct 
ratio to its pull 

When the tibialis posterior was released the 
outer border of the foot readied the scale 
under 8 pounds pressure With Increasing 
weight the medial malleolus shifted back 
ward the bead of the talus downward and the 
navicular was completely depressed when the 
scale registered 40 pounds These combined 
movements resulted in a caving inward and 
downward of the mid tarsus The weakening 
of the foot resulting from rel ea se of the tibialis 
posterior tendon was out of proportion to the 
5 pound pull involved. The increase in force 
of this musde is accomplished through the 
action of a virtual lever arm arrangement In 
the talonavicular articulation. The navicular 
glides about the head of the talus like a aeg 
ment on the surface of a sphere Its center of 
motion lies in the neck of the talus. The 
length of its lever arm Is the radius of the 
sphere, that is, the distance from the center 
of motion to the tuberde of the navicular 
where the tendon of the tibialis is attached 
When the navicular becomes the more firmly 
fixed the head of the talus glides upon it in a 
reverse direction 

With the flexor dlgUorum longus released 
the cuboid reached the scale floor at 10 
pounds pressure the navicular at 44 pounds. 
The malleolus advanced but little more of the 
movement being accomplished by the talus. 

Freeing of the flexor iongus haHuas let the 
outer border of the foot clown at 13 pounds, 
the inner border at 40 demonstrating * 
slightly weaker support of the lateral border 
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of the foot by this muscle than by the flexor 
digitorum longus, but a stronger support of 
the medial border Weakening of the foot 
from loss of the flexor halluds longus was par 
Ucularly noticeable m the subtalar art! cul a 
non The talus and navicular maintained 
their interrelation more closely than after loss 
of other muscles but both rotated medially 
and downward along with the anterior end of 
the calcaneus to produce the simple eversion 
type of flat foot without pronounced mid 
tarsal deformity 

The positions of the tendons of these last 
two muscles medial to the center of motion in 
the subtalar talocalcaneal joints give them a 
moderate mechanical advantage so that their 
actual pulls ore increased somewhat in effect 

Release of the pcronei had no effect on the 
inner border of the foot The outer border 
was depressed in each instance under 15 
pounds. 

This experiment demonstrated two means 
of support of the longitudinal arch, direct up- 
ward pull as exhibited by the tibialis anterior 
and peroncus brevis in which work, accom 
plished is in direct relation to the force ap- 
plied, and second, lift from below as shown by 
the long plantar muscles, which is increased 
m effect b> mechanical advantages of pulleys 
and levers 

Experiment 3 The leg being held stationary 
in a vertical position the foot free and all 
other muscles free 5 pounds pull was applied 
to each muscle m tum 

The tibialis an tenor elevated the inner 
border of the foot, then domflexed the foot 

The tibialis posterior adducted and plantar 
flexed the anterior part of the foot on the 
posterior, then inverted and plantarflexed the* 
foot as a whole 

The flexor digitorum longus, in addition to 
flexing the four outer toes, inverted and plan 
tarflexed the foot, considerably m creasing the 
arch by plantarflexmg the fore part of the 
foot at the mid tarsal joint 

The flexor halluas longus inverted the foot 
less than the flexor digitorum, but plantar 
flexed it and elevated the arch by the same 
action at the mid tarsal joint. 

The peroneus brevis raised the outer border 
of the foot then everted and plantarflexed the 


TABLE I — RELATIVE EFFICIENT. OF THE DEF 
FERENT MUSCLES IN MAINTAINING FOOT 
POSTURE 
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foot as a whole The peroneus longus did the 
same with more efficiency 

Tins experiment demonstrated the usual 
textbook actions of these muscles In a stud} 
of the foot's major functions of weight bearing 
and propulsion they are of minor importance 

DEDUCTIONS FROM STUDY 

In studies of flat feet it is recognized that 
the long plantar muscles play leading rflles in 
maintaining the longitudinal arch that the 
tibiahs posterior and peroneus longus through 
their cross insertions are also active in pre 
serving the transverse tarsal arch that the 
tibialis anterior is primarily a dorsi flexor and 
that the peroneus brevis functions prim an 1} 
m stabilizing the leg on the foot laterally 

The tibialis anterior supports the fore part 
of the longitudinal arch The importance of 
this forward support is demonstrated in those 
instances of metatarsus varus described by 
Peabody and others, m which there is anom 
alous insertion of this tendon at the meta 
tarsophalangeal joint Hallisy In his stud} 
of the foot muscles has recorded this as one 
of the more common variations in insertion of 
the tibialis antenor In this condition the 
anterior tarsus saga laterally while the meta 
taxsophalangeal area is held inward by the 
anomalous tibialis antenor and the hyper 
trophied adductor halluds. Growth of the 
metatarsals under these abnormal stresses 
leads to distorsion of their shafts. The wnter 
treats this deformity by transplanting the 
anomalous tibialis to its usual insertion, and 
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freeing the adductor halloas from its ongm cm 
the calcaneus bv Standler 1 method. With 
the faulty stress removed the bones straighten 
themselves -without surgical mutilation. 

The tibialis posterior functions in main- 
taining the maOwk) talonavicular relation- 
ship In horizontal, vertical and sagittal planes. 
It is the onlv muscle acting directly era these 
parts, and the onlv one thit forces the medial 
malleolus f or w a rd Its loss allows eversion 
and depression at the mid-tarsal joint. 

The flexor digitoram longus supports the 
arch bv bolding the talas upward forward 
and outward in relation to the metatarsus 
and the heeL Loss of its support permits de 
presccra of the talus and Inward rotation of 
rhn bane on the calcaneus, the simple type of 
everted flat foot 

The flexor halloas kmgus maintains the 
arch b> elevation and forward lift on the sus- 
tentaculum tab of the calcaneus. Its effect is 
similar to that of the flexor digitoram longus. 
Though it lacks the latter s lateral insertion 
it derives from its more medial position a 
greater power in lifting the inner border of tbe 
mid tarsus Its loss results in the same tvpe 
of deformity as loss of the flexor digitoram 

The peronetu longus supports the outer 
border of the foot consolidates the an tenor 


tarsus and stabilizes the foot and leg laterally 
Its loss results m depression of the transverse 
arch and a tendency for the ankle to turn out 
ward in weight bearing 

covoxsitrcs 

Each of the long plantar muscles plays a 
specific part in maintaining normal foot pos- 
ture Their mdrvidnal n*des depend more 
upon their relations to bone and ligament 
pullevs about the ankle than on their points 
of ongm and insertion Efforts to preserve 
or restore the arch must be based more than 
is ordmaril) the custom on the particular 
need of the individual patient as determined 
bv careful analysis of his disability 
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THE BLOOD SEDIMENTATION TEST AND ITS VALUE IN THE 
DIFFERENTIAL DIAGNOSIS OF ACUTE APPENDICITIS 1 

ALBERT LESSER, 1LD, akd HAROLD A. GOLDBERGER, 1LD„ New Yoir 


V ARIOUS theories for the explanation 
of the phenomenon of blood sedimen 
tation have been advanced, but the 
one which i* almost universally accepted after 
considerable experimental investigation is 
that advanced by Fahraeus, whose work gave 
renewed interest to a neglected subject- His 
opinion was that the determining factor m 
the sedimentation reaction is the seroglobulin 
and fibrinogen, both of which substances are 
present in the blood plasma in increasing 
quantities in the diseased states This opinion 
has been recently confirmed by Gilligan and 
Emstene. Other factors such os the adsorb- 
abihty of the erythrocytes and carbon dionde 
tension of the blood are also mentioned but 
were shown to be of only secondary impor 
tance. 

TECHNIQUE 

The original Westergren technique was first 
applied m our study of cases This procedure 
was as follows 4/10 of a cubic centimeter of 
3-8 solution of sodium citrate was drawn up 
into a 2 cubic centimeter syringe, with this 
same syringe, blood was then taken from a 
von to make a total of 2 cubic centimeters 
After placing this blood in a test tube and 
sha k in g the atrated blood was drawn into a 
glass tube 2 millimeters in diameter to make 
a column 200 millimeters m height This glass 
tube was placed In a rack and readings of 
the level of sedimentation of the blood were 
taken every 10 minutes up to the final hour 
reading In doing a large number of cases 
routinely on admission it was found neces- 
sary to modify this technique for purposes of 
simplicity and speed. 

Chir modification allowing accurate West 
ergren interpretation was devised as followB 
Test tubes are prepared each containing 30 
milligrams of dried sodium citrate these tubes 
are kept available in the wards at all times. 
To perform the test, 4# cubic centimeters of 
blood are drawn from a vein added to a test 
tube and shaken thoroughly, the test then pro- 

Prom tin I>rp«rtiw»t oi Sarjrry D J 


ceeds as in the original method However, 
readings were taken at the end of 15 minutes 
and at the end of the hour, the final hour read 
mg being the one referred to m all discussion 
of the sedimentation rate In order to simplify 
the discussion of the various readings of the 
blood sedimentation reaction in the varied 
groups of cases, we have divided the gradation 
of readings as follows 

6 millimeter* to 15 mtlhmetenfo the hour — ncrmaJ rtadm 
j5mDEmetcnto4omniImetcnlnthehour — moitraltrtaciicm 
60 mBhmcten to 80 millimeter* in the hour — kl[k rtacUon 
80 millimeter* to 140 millimeter* In the hour — met rt&dlon 

CLINICAL CASE GROUPS 

In the latter part of 1931, we began to stud> 
the blood sedimentation rate m various types 
of cases in the wards at the Metropolitan 
Hospital Our initial interest was to observe 
the relationship of this sedimentation reaction 
to the leucocytic response of the blood These 
cases finally divided themselves into several 
large groups on a clinical basis. Two thou 
sand cases both medical and surgical were 
studied aligning themselves mto the follow 
mg groups 

1 Pneumonia and complications 

2 Tuberculosis 

3 Rheumatic fever 

4. Pregnancy and complications 

5 Acute and chronic salpingitis (adnexal 
disease) 

6 The acute surgical abdomen, with stress 
on differential diagnosis of conditions in the 
nght lower quadrant 

1 Pneumonia and complications In gen 
eral, the study of 60 cases, with an average of 
5 weekly readings m each case, revealed a 
definite mdex to prognosis m the course of 
the disease. The acute, full blown case, re- 
gardless of type showed an average reading 
of 80 to 100 millimeters m the hour and with 
beginning resolution and convalescence the 
study of cases showed a gradual decrease in 
the sedimentation reading With the onset of 

H. Tobm, Director M«tropofcu* 
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complication*, such a* pleuni} empyema, or 
pen carditis, a sudden sharp increase m sedi- 
mentation rate was noted 
2 Tuberculous In pulmonarv tuberculosis, 
we have found that the height of the sedi- 
mentation reading is an accurate indication 
of the extent and activity of the puhnonan 
pathology S imila rly in tuberculous peri- 
tonitis, high sedimentation readings were 
obtained. Fift\ cases were studied, our inter 
est being chiefly in allocating various types 
and degrees of pulmonary pathology in our 
sedimentation classification Repeated read- 
ings were not done, and indications as to 
prognosis and treatment were not invest! gat 
ed. Hilary Roche recently contributed an 
excellent paper on the blood sedimentation 
with particular reference to its relationship m 
the course and management of the condition 
j Rheumatic fr-er Forts cases were studied 
at regular intervals averaging five readings to 
the case During the acute d m i ca l phase of 
the disease the average reading noted was 
90 to 100 mflhmeters in the hour Here it was 
found that m taking weekly readings, the 
sedimentation time gave us a definite prog 
nos tic indication as to the course of the 
disease that is with regression of the disease 
as noted by improvement of joint symptoms 
temperature etc there was a definite de 
crease ld the blood sedimentation reaction or 
with further com ph cations such as increase m 
joint involvement ot cardiac complication, the 
high sedimentation reading persisted or even 
increased Bach and Hill, and Ernst ene have 
made similar observations. 

With reference to acute rheumatic fever 
and its abdominal manifestations, parti cu 
lari} - in children it is interesting to dwell on 
a paper bj Plimpton Gup till in which he 
decries the need for a method or means to be 
used m the differential diagnosis of abdominal 
manifestations of acute rheumatic fever from 
acute appendicitis The paper quotes a num- 
ber of cases with an apparent chnicnl diag 
nods of acute appendicitis, which were oper 
a ted upon, only to re v e a l normal appendices, 
and winch subsequently developed tuhnmat 
ing multiple joint symptoms He remarks 
'These cases serve to illustrate the difficulties 
encountered in differentiating appendiceal 


inflammation from the pseudo-appendiceal 
symptoms of rheumatism, especially in new 
of the fact that Roily in a senes of 3 500 cases 
of rheumatic fever studied, found evidence 
of peritoneal i nflamma tion m onlr a cases, 
ana m neither of these 3 cases sou there anv 
involvement of the appendix. It is evident 
in view of the negative findings m the appen- 
dix that thedunaan must reconsider the means 
of diagnosis in the hope that some ragn wflf 
be developed to differentiate these two dis- 
eases. 

We feel that we can offer a very substantial 
and satisfactory aid to this problem in the 
form of the sedimentation reaction. Every 
case of rheumatic fever m our studv even at 
its earliest inapient stage, showed a sedimenta 
tion reading ranging from a high (60 to £0 
m Tim et era m the hour) to a severe (70 to 140 
millimeters in the hour) reaction On the 
other h a n d every case of appendicitis studied 
showed an absohiteh normal reading (6 to 
15 millimeters in the hour) This rather 
peculiar phenomenon will be discussed m 
greater detail further on In the paper It ts 
interesting to quote an illustrative case 

L B colored male, ated 11 rears, was admitted 
to the hospital with a dup»osU of aente appeodkmj. 
The onset of niaem wa* with pain in the eplgaitnoza 
4 day* previous to admission, followed br anoreris. 
Bstiessnos, and nausea. This pain shifted just 
before time of admission to the njfat lower quadrant. 
On adirmskm, temperature was rot de g r ees , pcl»f 
1 10, respirations ro. There was marked tender 
ness over UcBuiuej ■ point and evidence of psoss 
imtauon Rectal rrammatkm was confirmatory 
but no masses were palpated. The white blood 
count was 10 50 pobnnoephamidears, S5 per cent* 
band ceils, 5 per cent . The sedhnrnutiaa rate was 
104 mflEroeten in the hour. Because the blood 
»e d:riTf s ta tion r e a cti on seas so discordant with that 
consistently observed by us in sente appewBdtrs, 
it was decided to observe the case further Two 
da vs later all abdominal pain disappeared and the 
patient complained of pain in the rijeht hip in 
several hours this was fallowed by the appearance 
of an acute painful sweffinj in the right inre. 

In this case, we fed that the diagnosis of 
the abdominal manifestations of acute rheu- 
matic fever was properly differentiated from 
acute appendicitis with the aid of the sedl 
mentation reaction- 

Prr^aamry and comtohcaiums It has been 
established since tie first observation of 
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Fahraeus that in pregnancy, beginning with 
the second month there is a slow graded m 
crease in the sedimentation reading, up to an 
approximate reading of 45 to 50 millimeters 
m the hour at term. In incomplete abortions, 
without sepsis, the blood sedimentation reac 
tion is only slightly higher than that which is 
normal for the month of pregnancy but with 
retention of secund in es and with onset of sep- 
sis there is a sharp nse in the sedimentation 
time. In unmptured ectopic gestation, the 
reading is only slightly higher than that which 
is normal for the corresponding week of preg 
nancy However with rapture and free 
haemorrhage mto the peritoneal cavity the 
sedimentation reading mounts to 80 to 100 
millimeters in the hour varying with the 
extent of haemorrhage Fnedlander similarly 
stated “ ruptured ectopic pregnancy with 
fresh blood in the abdominal cavity had a 
very rapid sedimentation time within the 
range of acute infections.” 

5 Acule and chrome salpingitis ( adnexal 
disease ) Approximately one thousand cases 
were studied with a number of readings vary 
mg between 1 to 12 per case This field of 
work has been thoroughly tilled by many 
investigators. Polak did a great deal of work 
along these lines and was firmly convinced of 
the value and efficiency of this laboratory 
procedure m gynecology Baer and Reis us- 
ing the Lmienmeier technique stated that a 
negative blood sedimentation reaction at the 
end of 120 minutes rules out pelvic infection 
In our hands the Westergren technique as 
modified seemed more accurate and more 
practical indicating more dearly the grad a 
bona of pathology and necessitating only the 
hourly reading A blood sedimentation reac 
bon less than 20 millimeters in the hour was 
found to be an absolute assurance of the 
absence of any acute pelvic infection On 
the whole our results confirmed those of 
previous workers and an optimum time for 
operabon, as determined by the blood sedi 
mentation rate was found All typical din 
teal cases of acute adnexal disease were found 
to have hourly readings varying from a low 
40 to 50 millimeters to a high 140 to 150 mflli 
meters depending upon the degree and extent 
of acute pdvic pathology Sedimentabon 


readings were taken at weekly or bi weekly 
intervals to determine (a) progress of case 
under treatment, (b) optimum time for opera 
bon m those cases m which clinical history 
and pelvic examin ation so indicated It was 
consistently observed that long after tempera 
ture white count, pain and tenderness had 
subsided the more delicate sedimentabon re 
acbon became a much more accurate prog 
nosbeator as to the most favorable time for 
operation No case was operated upon for 
adnexal disease until the sedimentabon rate 
was below 25 millimeters m the hour As a 
result at no time m several hundred opera 
tions were acute processes encountered This 
observation was well supported by an excel 
lent record of low postoperabve morbidity 
A sharp contrast in morbidity and postopera 
bve convalescence was seen m those cases 
operated upon for adnexal disease (before 
sedimentabon readings became roubne) in 
cases in which only clinical and other labors 
tory findings were used as indicabon for opera 
bon Several of these cases ran stormy con 
valescent courses in spite of apparently favor 
able operability 

6 The acute surgical abdomen The acute 
surgical abdominal cases admitted to the 
emergency' wards presented an interesting 
study in comparing the sedimentabon reac 
bon with the leucocybc response The first 
surgical emergencies on which the sedimenta 
tion test was done were those of acute appen 
diabs Despite a definitely Ingh leucocytic count 
in these cases tn which definite acute appendi 
ceal pathology was demonstrated at the operating 
table , we were surprised to encounter a normal 
sedimentation reaction Such pathological 
states as catarrhal, Buppurabve, or gangrenous 
appendicitis caused no deviabon from the 
normal sedimentabon reacbon The only 
forms of appendiceal pathology giving ab- 
normal sedimentabon reactions were those of 
well established abscess or generalized pen 
tombs of appendiceal ongin On the other 
hand all other condibons producing the 
clinical picture of the acute surgical abdomen, 
showed a definitely abnormal sedimentation 
reacbon 

The abdominal condibons other than acute 
appendicitis in the order of frequency with 
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TABLE n.— CASE TABULATION OF CONDITIONS OTHER THAN ACUTE APPENDICITIS 
A. Appendfct*] Aba ci!— H 









which they were found at the Metropolitan 
Hospital, were as follows 
Xcitfe adntxai disease All cases of acute 
*dnexal disease give a sedimentation reaction 
TOymg from high to severe (60 to 120 mflli 
meters m the hour) depending upon the extent 
mid virulence of the Infection This fact be- 
comes one of utmost importance, especially 
so at this institution, where so many cases of 
acute adnexal disease are admitted with very 
vague history and clinical findings pointing 
to the right lower quadrant The ordinary 
clmical and laboratory measures, in a good 
number of cases, have frequently left us unde- 
cided as to a definite diagnosis particularly 
between appendicitis and salpingitis. It soon 
oocnme evident that the sedimentation reac 
Vj° n ottered us a new and distinct aid in the 
difierential diagnosis in this dasynri dilemm a 


between acute salpingitis and acute appendi 
catis, that is, salpingitis giving a consistently 
abnormal blood sedimentation reaction and 
appendicitis a consistently normal one. 

The acute surgical gall bladder The acute 
surgical gall bladder varying from acute sup- 
purative to ruptured gall bladder gives a 
sedimentation reaction varying from moderate 
(35 to 40 millimeters m the hour) to high (60 
to 80 millimeters m the hour) 

Ruptured peptic ulcer Similarly the rup- 
tured peptic ulcer with free fluid in the peri 
toneal cavity gives an abnormal reaction 
varying from moderate to severe depending 
upon the duration of rupture. 

Tuberculous peritonitis Tuberculous peri- 
tonitis is occasionally met with as a surgical 
differential from appendicitis and here again 
this disease falls into the category of those 
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conditions gelding abnormal sedimentation 
reading!, usually 75 to 90 miDImeteri In the 
hour 

Acute conditions of the gemto-unnary trad 
Acute conditions of the gemto- urinary trad 
such as pyonephrosis, pyelitis, ureteral calcu 
lus, and seminal vesiculitis, have on occasion 
simulated acute appendicitis- In these cases 
the blood sedimentation reaction has been 
consistent!) high. 

Masked chest conditions 1 nth abdominal 
manifestations That group of acute chest 
conditions with referred abdominal manifests 
tloni has also entered into a differential diag 
nosu of the acute surgical abdomen thus sev 
eral cases with apparent!) acute surgical condi 
tions of the abdomen and high sedimentation 
readings have subsequently proved to have 
acute pulmonary pathology such as central 
pneumonia and acute tuberculosis 

Miscellaneous conditions uith acute abdom- 
inal manifestations Such conditions as rup- 
tured ovarian cyst ruptured ectopic preg 
nanev mesentery thrombosis, and acute 
mesenteric adenitis have on occasion entered 
mto the differential diagnosis of the acute 
surgical abdomen These conditions have all 
shown definitely abnormal sedimentation re 
actions 

TABn_vnois or cises axd comment 

U e have grouped the cases studied into the 
following tables Table I consisting of all 
cases of acute appendicitis Table II consist 
mg of a group of other surgical conditions 
encountered 

Table I demonstrates a clinical, laboratory 
and operative study of 75 consecutive 
of acute appendicitis failing Into the patho- 
logical classification of acute catarrhal gan- 
grenous, and suppurative. It is uniformly 
observed that the sedimentation reaction re 
gartHess of pathology noted has been normal 
Age, sex, and casnal Individual factors do not 
alter in any appreciable manner the sedi 
mentation reaction in this group of case* . 
The white counts are found to vary from 
normal (7,000) to 30x00 and the percentage 
of polymorphonuclears vanes from 65 to 95 
per cent without any bearing or relationship 
to the consistently normal blood sedimenta- 


tion reaction. In those cases in which Schill- 
ing or Arneth Indices were done, no rditxm- 
shrp to the sedimentation reading was rated. 

Table II enumerates that group of cases 
other than acute appendicitis as primed at 
operation or by subsequent dim cal course of 
the condition. A study of this group of cases 
Illustrates the vanet) of conditions en count 
ered in the surgical differential diagnosis of 
the acute appendix. The sedimentation read- 
ings were uniformly abnormal, regardless of 
the diagnosis. No consistent relati onship 
between the while ceD count and blood sedi- 
mentation reaction was noted although m 
some cases, eg., m extensive suppu ration high 
sedimentation readings were accompanied by 
high white cell counts. It is important to 
note that cares of appendiceal urcess are 
grouped under Table II inasmuch as such 
cases present a definite distinction, both on a 
dininil and pathological basis, from acute 
appendicitis per se These cases have shown 
distmcth- abnormal readings, varying from 40 
to 100 millimeters in the boor- likewise, frank 
cases of generalized peritonitis though ap- 
pendiceal in origin are grouped in the above 
table. 

To demonstrate the value of the sedimenta- 
tion reaction as an aid to differential diag- 
nosis, we wish to quote several of the nnmer 
out cases encountered in which the sedimen- 
tation reaction pros ed to be a distinct guide 
to diagnosis. 

Case i D L * colored female child, to yean 
of a je, was admitted to the botpftsl with s dlacnoaii 
of acute appendicitis. Thirty-ill boors before id- 
wlavtfi ahe was teiied with teiae pain in tbe eji- 
rutrhim soon fallowed by nantea and r um hin t 
On admfuion tbe pain was described si bsrinz 
initiated to the nm ml lent and lower rffht quadrant, 
rut hktnry wat ewentiallr negative- On e nmfra 
tlon there wat found marked tenderness in the 
lower quadrant and tlirht spasm. Tbe temperature 
was 99, pulse 100, respirations a j. Tbe white blood 
count wat 10,700— pciymarpbomieieari ,1 per cent" 
tbe blood sedimentation rate wat 40 rrdl Emrte n In 
tbe hour Became of apuavation of symptoms, 
laparotomy wat done, tweaEnf an acute talpinpni 
with normal appendix. 

Case a k. F_, adnlt colored male, a [td 34 ^ years, 
waa admitted to the hospital with tSaeno^t of ac^e 
appendicitis There wat a hotoTT « 
lower quadrant for part a day* with nausea butn® 
Tomlting He had taken an enema and cathartic 
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with argravsticm of symptom* On exa m ination 
the patient was found to be acutely HI temperature 
T.010Q puUe ioo respirt tions aa There waa jpoam 
and tenAemen with hyperreathesa of the right lower 
quadrant On rectal examination, an acutely tender 
bom tcminal vtside wu palpated on left aide On 
further questioning the history waa obtained of 
gonococcal arthritis 4 yean previously with recur 
ren.ee of alight urethral discharge 1 month ago The 
white blood count waa 10,400. 75 per cent polymor 
pbonudean, blood aedimentation rate 65 millimetcra 
in the hour The urine showed moderate pui cells 
and shreds The patient was transferred to genito- 
urinary service where he underwent treatment for 
seminal vesiculitis with relief of condition. 

C>jte 3 J B Porto Rican male, aged 26 yean, 
aas admitted with diagnosis of acute appendicitis 
Three days before admiasion patient began to atiffer 
severe right lower quadrant pain followed by nausea 
and vomiting On examination, patient appeared 
acutely ill, temperature waa 101, pulse 120 respira 
tions la There waa marked muscle spasm and 
tenderness In right lower quadrant. The white 
blood count was 7,6 oOj pdymorphonu dears 67 per 
cent blood sedimentation rate no millimeter* in the 
hour Further examination, with X ray and fluor 
oacopv revealed an acute caseous pneumonic tuber 
cnloitt of the right apex, despite the fact that there 
were no symptoms referable to the chest Shortly 
thereafter the abdominal symptoms subsided en- 
tirely and the patient is now receiving pneumo- 
thorax treatment. 

Cabe 4. W C 3 a year old mimed Porto Rican 
female, was admitted with diagnosia of acute ap- 
pendicitis. There waa a history of recurrent attacks 
of pain in right lower quadrant, the last attack bang 
of 14 hours’ duration. The temperature waa ios 
degrees, poise no respirations 24. There waa 
tenderness, spasm, and rigidity over right lower 
quadrant extending posteriorly to the flank. The 
white blood count was 13,400 — 68 per cent poly 
tnornhonucJesuvsedimentation time 114 millimeters 
in the hour The unne showed albumin ■» plus, 
occasional red cells and moderate pus ceils. Cyatoa- 
cnpjr and pyelography revealed a pyohydronephro- 
fis with atone in pelvis. 

Case x. A. W white female, aged 17 years, was 
admitted to hospital with diagnosis of acute ap- 
P^ndidtis. There was a history ol an attack of pain 
in right Hiac region radiating to right lower quad 
F*®t 1 day previous to admission there was nausea 
out no vomiting The patient had had similar 
5 ^*™>dic attacks of pain during the past a years. 
Un examination, patient appeared acutely ill tem 
’"** 103 T^lse 114, respirations 14 

lue abdomen revealed tenderness and spastn below 
*od to the right of the umb Ulcus. The white blood 
was 10 too — 76 cent polymorphonuclear* 

T 00 ^ *cdunentation rate 70 millimeters in the hour 
“Ppendectomy was performed and appendix was 
to be entirely normal. After operation, the 
Patient developed signs of In cresting fluid in the right 


1&5 

chest, these findings were confirmed by X ray, chest 
was tapped and patient placed under medical treat 
ment 

SURVEY OF THE LITERATURE 

On completion of the work outlined, it waa 
interesting to survey the contemporary liter 
aturc on the subject. The references were 
comparatively meagre and on the whole dis- 
cordant M Cattaneo in 193a studied 40 
cases of acute and chronic appendicitis. His 
conclusions are completely contradicted by 
our results. He states “In subacute and 
chronic appendicitis, the sedimentation veloc 
ity of erythrocytes increases with the increase 
in leucocytes In acute appendicitis, the 
sedimentation velocity increases also in those 
cases in which no increase m leucocytes ap- 
pears — but as it seems more constant in acute 
cases and is earlier as compared to the leu 
oocytosix, it may furnish useful indications in 
appendicitis — as to the existence of the in 
flammatory condition ” It will be readily seen 
that the conclusions drawn by this writer m 
a short senes including chrome cases is con 
tradlcted in every respect bv our results M 
Montanan Reggiaw studied the “Numerical 
variations of the leucocytes and the conduct 
of the sedimentation rate in cholecystitis, 
appendicitis and adnexitis.” We agree with 
hia general observation that there exists in 
none of these infections a specific conduct or 
a correspondence between a degree of leuco- 
cytoas and the time of sedimentation but wc 
thoroughly disagree with his impression that 
no differential diagnostic data between these 
three diseases can be obtained The essential 
purpose of our study after a two thousand 
case senes is to clearly demonstrate the stnk 
mg value of the blood sedimentation reac- 
tion in the differential diagnosis of append 1 
atis. 

E G Bannick presents an excellent paper 
on the sedimentation reaction covering a wide 
variety of conditions. His generalisations are 
concise, and our studies concur in every 
respect with his results. We have independ 
ently concluded as he does that “the chief 
information concerning the rapidity of the 
sedimentation of the blood Is provided during 
the first hour — and the simplest way of ex 
pressing this is by measuring in millimeters 
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Twenty- seven patients suffering from ma 
hgn&nt disease of the skin were 30 years of 
age or younger Of these 10 had basal cell 
eplthebomata, 8 squamous cell epitheliomata, 
and 9 narvus cell carcinomata. 

The 10 basal cell lesions ail began as small 
sores or pimples which did not heal Two of 
the patients gave a history of a bum as the 
beginning of their present illness and one, 
the history of cutting himself several time* 
with a razor The duration of these symp- 
toms varied from 6 months to to yean 

All but one of the lesions were treated sue 
cessfully That is, all healed following ongi 
nal treatment One was lost trace of 1 month 
later, the remainder have been well for periods 
varying from 1 year to 18 years with the ex 
ceptwn of the patient who had two lesions, 
one on the left lower eyelid and one on the 
nght lower eyelid 

Tbs patient had both ledon* at the tunc of ad 
mhBan. Both healed with radii don treatment but 
the right one recurred after j year*. The le»on wa* 
re-treated but the patient neglected (Be condition 
and did not report lor re-examination until the le 
»ion iraa Ur advanced. Irradiation tru train tried 
but *u un*ucce**fuL Eventually the entire orbital 
content* and eyelid* were coagulated, but the du- 
eue ipread gradually causing death 19 year* 
after aombrion. The lesion on the other eyelid re- 
nted healed at the time 0 1 death. 

Treatment of the squamous cell lesions also 
roet with considerable success. Five of the 8 
patients have remainded clinically well fol 
lowing original treatment for periods varying 
from 1 year to 6 years, 1 patient was un 
unproved and lost In 1 month, 2 were pro- 
gressively worse and died from the disease 
Both of these latter patients gave a history 
of having been treated with X ray for lupus 
for several y ears before admission Two other 
patient* ga\ e a history of having been burned 
*.t the site of the lcson one of being cut with 


a razor at the site of a wart, and another 
lesion occurred at the site of a birthmark. 

These skin malignancies were treated by 
means of unaltered X rays, two to five tunes 
the erythema dose, in one sitting, radium 
plaques, or filtered radium. The regional 
lymph nodes in the squamous cell cases were 
treated by means of a 00 kilovolt X rays or 
large radium packs. In some cases surgery 
or coagulation wa* resorted to according to 
Indications. 

There were 9 case* of narvus cell carcinoma. 
Three of these patients gave a history of a 
growth of a mole which had existed since 
birth. Only 1 patient gave a history of 
injury at the site of the lesion. All the le- 
sions were removed surgically and treated 
with 200 kilovolt \ ray's or radium packs 
The result of this treatment is as follows 

One patient is alive and well 9 years 5 
months after treatment, 1 patient was dim 
cally well for 2 years 5 months when there 
was a recurrence and he died 5 years 9 months 
after admission from general carcinomatous, 
1 patient was well for 8 months and then 
there was a recurrence He eventually died 
from the disease 3 years 7 months after ad 
mission Four patients died within a year 
with no improvement, 2 were lost trace of in 
6 months and 8 months respectively Both 
were unimproved 

It is a fact that most basal cell and squa 
mous cell epithehomata, and also narvus cell 
carcinomata, occur later m life the majority 
occurring after the age of 4a 

ORBITAL CAVITY 

There were 20 cases of malignancy involv 
mg the orbital cavity in patients under 30 
years of age. Twelve were retinoblastomata 
(gliomata) 2 squamous cell epithehomata of 
the conjunctiva, 1 basal cell epithelioma of 
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the cornea 2 carcinomata of the lacrymal 
gland and 3 sarcomata- Table IV shows the 
age and sex of these patient* 

Retinoblastoma is a disease which usually 
occurs in children Most of the cases occur 
before the age of 5 yean Usually parents 
or guardians discover some abnormality in 
tight from the action* of the children and 
finally notice a dilated pupd with a grayiih 
color These aymptomi were noted as early 
as 6 weeks after birth m our group of casea. 
In 1 of oar cases 8 3 per cent the disease 
was bilateral Stout quotes Mormx as saying 
that 28 per cent of these tumor* are bl 
lateral 

If seen fairly early there is a fair prospect 
of surgical cure When the disease has per 
meated the globe (the glaucomatous stage) 
or penetrated the globe, the prognosis is 
grave Step ha, os quoted by Stout, says that 
la all cases where It had perforated the globe 
the results were bad Ten of oar cases had 
hid enucleation of the affected eye. AH were 
treated by radiation, either 100 kilovolt X. 
rays, or radium applications Eight died in 
less than a year 1 was lost trace of in 3 
month*, the result undetermined, 1 was lost 
trace of > year* after admission, at which 
time there was no recurrence r was clinically 
well for 9 months and then lost trace of and 
one has been clinically well for 3 years and 
4 months following surgical removal and it 
radiation 

Both cases of squamous ceS epithelioma of 
the conjunctiva were biopsied and treated 
with a large amount of radon lightly filtered 
and have remained clinically weD since the 
time of original treatment. The one, a 19 
year old nude, for 10 years the other an 18 
year old female, for 2 years. 


The basal cell epithelioma of the come* 
occurred In a 16 year old male. This lesion 
was blopsed and treated with a large amount 
of radon lightly filtered and has remained 
clinically well for 1 year and 7 months since 
treatment 

The 2 c&rciDomtts ol the lacrymal gland 
were tumors of the mixed salivary type Both 
were treated by radiation followed by surgfcsJ 
removal of the tumor One patient died in t 
years from metaataaes throughout the skull 
and scalp and the other patient lived cna 
6 year* and was free from recurrence at last 
observation Both were females, aged a; and 
28 years respectively 

The 3 other cases of malignancy Involving 
the orbit were sarcomata. 


One *ai t round cell aarcoma in a IJ month oil 
female The eyeball <11 enucleated and the tamer 
remove d but the baby died the following dtf 
Autopay revealed metaatase* to the lung*, bdaey*, 
and bladder 

The second cue waa In a 14 year old male 
biopay ahoaed a mixed cell aarcoma eoc t ii marf 
rpinrlU round, and myxosarcoma The tumor w*j 
duaetted from the orbit and radium needle* ww* 
inserted toUoarfng vtdeh he ro clinically f« J® 
7 month* The lerion then recurred and wu ■**“ 
treated with the Insertion of r a cCom needles aid the 
application of the 4 gram radlam pack. Hi has wt® 
auncally *eQ for the past year 

The third, in a 30 jeax old female, au a 
aarcoma » mch wm* treated * Ith rco A ■raj* 

folios ed by enodeatton of the eye Thu pan« 
died 4 yean 6 month* after admheion, from wear 
reace erf the letwn in the orbit and ipual 
taaea 

BXAIN 

There were two brain tumors. One 
cerebellar tumor in a 6 year old male on wham 
a decompression had been done before saira- 
*Jon Thla child complied of headaches 
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hid been troubled by nausea. and vomiting 
for 3 months. He was treated with 200 kilo- 
volt X rays and he died 3 months after ad 
niron n. The second case was a medullo- 
blastoma of the floor of the fourth ventricle 
D 4 ij year old female. Tissue had been 
removed it the time of admission and 2co 
kilovolt X-ravs were given. Thu child had 
pollution for 7 months when there was a re- 
turn of her symptoms and progression of the 
disease and she died r year after admission. 

LIP 

There were 4 cases of epithelioma, of the 
Gp (10), in patients aged 25 27 2S and 29 
vears. respective^ All were males. In 3 
the lesion was confined to the lip and there 
were no palpable nodes m the neck m the 
fourth there were small nodes in both the 
right and left sub marfHar v regions. Alt of 
these patients med tobacco and all h-d poor 
oral hygiene, 2 had positive U assermann 
reactions. The sections in all the cues were 
found to be squamous cell epitheComata. All 
have remained well since treatment except 
that 1 still has a small palpable node m 
the subumiflarv region, r remained weD for 
2 months and was then lost trace ot 1 for 6 
vears, 1 for 8 months, and 1 for 7 months 
(this is the one with the nodel These cases 
were treated with tmfiltered X ravs to the bp 
*nd zoo kilovolt \ ravj to the lymph bearing 
areas. These patients gave histones of a cold 
sore scabbed lemon, or small ulcerations 
*hn£ had existed for from 3 months to 1 vear 

OfcALCAVXrt 

There were 23 cases of malignancy mvolv 
lag the oral cavity m which the patients were 
under the age of 30 years. One was a papO 
kma-Uke growth, mnde the upper lip m a 
23 year old female which showed beginning 
epitheSoma and was treated by the lmplanta 
bon of radon seeds. The tumor regressed fol 
kr*tng treatment but the patient was lost 
frum observation. 

There were rr cases of malignancy of the 
pun 3 were epithelioma ta in rS 22 and 26 
ytur old males, all used tobacco oral hygiene 
Tras fair; one had x positive W assermann re- 
actwa - Biopsy in the 3 cases showed epithe- 


Koma. The histones given were of a growth 
or 50 re which had been noticed for from a 
months to 2 years. All of these lesions in- 
volved a large area. Two of the patients were 
treated with radium applied to the lesion and 
1 of these also had erosion o f the whole 
lesion the third was treated with 200 kilovolt 
X rays only AH died within a year 

There were 5 cases of adamantinoma of the 
jaw m patients aged 4, 12 14. 25 and 2S 
vears 2 were females and 3 were males the 
Witwnnann was positive m r case all the 
lesions occurred at the^site 0: canons teeth 
or some abnormal dental condition. 

The lesion in the 12 year old female was cot 
treated, the rest had removal of the terro r mass 
followed by radroo e ppEcaUons. 

The 4 year old male ns lost trace erf in r year rr 
months the lemon had progressed. 

The 14 old male died ro years 9 months after 
admission. The tumor had grown very large, nicer 
a ted, perforated the cheek, and earned a hi~e swell 
m^a the ede of the h e ad, be! he had had palliation 
fo-a cumber of yean. Resection of the jaw had been 
refused in this case. 

The 5 year old male was d m cdly wtH for x 
month when he was las from observation. 

The -S year old female, x colored woman, was 
dir. call v cell for 3 years. Since then the lesion has 
recurred on 3 occasions. Curettage and irradiation 
have been paffiauve over a period of in years. 

One case, a 1 - months old male, had am injury to 
the jaw followed tr- tumcv formation. Section cf thr« 
showed round ceil sarcoma. He was treated wiJ: 
-00 fcfLrroL X-ean fa Cowed by complete disappear- 
ance of the tumor The baby died months liter 
from other cau ses. A fibronryxosanxma of the gum 
occurred in a j year old male and involved the jair 
bone. TLj was removed acrglcally and then treated 
with mo kdendr X-ravs and thee has been no re- 
cr rrence for - years p monJu. 

An alveolar sarco ma occurred m a -*9 year old 
female. Thu ins treated with a Iar^e wr-vgrr. of 
radon Urfe tly fltered. and the implantation of radon 
seeds. This patient has been. ctimcaEy well for the 
past “ years. 

Four of these malignancies o f the oral cav- 
itv occurred on the palate. 

One was an epuielloma £3 the sofa palate area 
with a palpable node m the n^ht fubmoofllary re- 
gion. md year old male . The lesion was treated 
by the imp l an t a t ion of gold radon seeds and the 
nodes in the luhrr.i.rlTIiry repon were treated w{Jh 
xcc kUorof X-rays. Tina paUem. hat been, dhucafiy 
weS fo- 3 years. 
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Ttro were myz&arcomt fa. 

One occurred ld a rv year old male and in retired 
Um bird and »oft palate regiom He *u treated 
vrctb radium pack* but died u day* after admioioo 
from i cute dilatation of the heart Autop*\ revealed 
tint this Imon hid invaded tbe bone. 

The other myroiarcacna occurred in ■ to )e*r old 
(ertmie and Involved the *oit p*Uit with > perv 
touuIUi node on the right tide Tbi* patient re- 
mained dioxcaU) *cQ » jean u month* following 
treatment with too kilovolt \ ray* but the ktlon 
then recur r ed, dating her death 3 jean 4 month* 
after adnatwioo 

The fourth ca*e »** a fibctnarcoma in tbe hard 
palate in a 13 tear old male which *11 treated with 
radon »etd» lie ha* remained clinically well for 3 
year* 

Three of the cases involved the tongue 
til learon* were squamous cell epitheltomata 
showing pearls and occurred In 34 and 30 
year old males and a 30 year old female None 
of these patients used tobacco In r case the 
teeth were In very bad condition and a tec 
ond patient had been undergoing treatment 
for syphilis all the Wassermsnxi reactions 
were negative at the time of admlsafon The 
symptoms given were those of a sore” on 
the tongue which had been present for 3 or 
3 months ld each case 

The growth in the 14 ) ear old mwle »*» very far 
advanced with w large tumor ram m the aubmaxil 
I*ry region which * »» fixed to the /*w bone X rwj 
treatment* with *00 fcikrvcdt X ray* were given but 
tfiepatfent died without palliation fn 5 month*. 

Tne lesion in tb# 30 rear old male involved tbe left 
ride of th* tongue at the junction af the maldl# tod 
poaterfor third* and looted like an old luctk lenon 
nxvleryafng malignant change Thl* wa» treated 
with radon aeedj into the tongue and too kilovolt 
X-ray* to the neck Tbe patient w a* drakally wdl 
for jo month* when be committed anfdde 

Tbe lerion In the 30 ye* r old female Involved the 
left sde of the tongue near the baic It wwa treated 
by the imrJintation oJ radon *eed* and too kilovolt 
X ray* the patient died lu 3 mouth* without Im- 
provement, 


One case, an epfthebom* of the toa*fl tod fc**e of 
tbe tongue w a* treated by the Implant* tloo of ado* 
seed* and the radium pick. Within 1 month radical 
•orrery wa* done at another hospital The pa beet 
died 8 month* after admhafcm from the dbeaae 

Three cases occurred In the pharynx, 1 wai 
a transitional cell epithelioma In a 14 year 
old male and involved the posterior piuryn 
geai wall it was a hard fixed lesion 4 centi 
meters in diameter with palpable nodes In both 
aides of the neck. 

Thl* patient wa* treated with the 4 tram radunw 
pack and ha* remained dWcally well foe * year* 
Tbe iccond ca»e wa* a lymphosarcoma lu the 
pharynx with a hard metajtatic node In the peri- 
tonsillar region It wa* treated by mean* o / ndc® 
»eed* implanted into tbe turooc and roo kilmoft 
X rayi to tbe neck Tbe patient died In 4 mooliu 
Tbe third case waa a aplndlo ctU nrroroa of lor 
grade malignancy In a 17 year old colored mah, 
which Involved tbe pharynx, arnlng from the ktt 
arde of the base of the tongue. Thu entire tuner 
mas* w a* removed surg/caDy bat the patient a u Jot 
trace of 1 mouth* later 


NASAL CAVITY 

There were 15 cases of malignancy which 
occurred in the nasopharynx 5 epribeJlamaH, 
4 I ympho-cpi thecomata, ana 6 sarcomata^ 
Table VI shows the ages and sex of (hoc 
patients. 

Tbe symptoms In the cases of epltbeuomk 
lympboeplthehom*. and lymphosarcoma bad 
existed m most instances for from 2 to 
months in only 3 c a s e s for more 
months. These symptoms were hwda™^ 
sore throats, or earaches, followed °T 
ness of breath obstruction to breathing^ 
one or both nostrils and in most cases, 

Ing of the nodes in the neck, either 
bothEdd T^> patknu luii f>T 

the nose and 3 mneous discharge 
nose. Several complained of difficulty in 
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lowing and 3 couched up phlegm and blood 
The 2 patients with myxosarcoma gave his- 
tones of longer duration, one 3 years and 
the other q years This latter child was 
thought to have adenoids breathing gradu 
ally became completely obstructed and at the 
tune of admission the growth filled both 
nostrils and the pharynx. 

The s cases of epithelioma had biopsies. 

The 18 rear old female ttm treated with too kilo- 
volt \ ray a She died in a day* from an embolism 
and autopay aboard meUiUse* in the hver 

The 30 year old male wu treated by the Implanta 
lion of radon aeeda and further treatment had been 
he did not re tarn, however after this pre- 
treatment and died 5 month* after admU- 

fiou. 

The 3 other aw were treated bv radon aeed im- 
plantation into the nasopharynx and external Irradi 
a don— 300 kilovolt V ray* or radium oacka — to 
both fide* of the neck In one cue the le«on In the 
nasopharynx completely disappeared but 8 months 
after treatment a metaataaf* developed in the rroln 
tod the patient died 13 months after admUuon from 
metaataie* In the liver pel via, and retroperitoneal 
oodes th* lesion in the nasopharynx remained well 
at the time of death. 

The 3 other patient* died in 6 months and a 
yean 3 month*, respectively from progression of the 
disease. 

There were 4 cases of lympho-epi thelioma 
occurring in 14 and 24 year old females and 
i? to 21 year old male* All were treated 
externally, one by 200 kilovolt \ rays and 
^e other 3 with the 4 gram radium pack. 
Tkotz treated with the radium pack had sup- 
plementary treatment by means of radium 
t^bes inserted through the nares. One pa 
dent died in. r month 1 has been clinically 
well for z year 3 months, and the other has 
had palliation for 1 year 5 months The pa 
htnt who was treated with X rays only, died 
111 6 months 


The 3 cases of lymphosarcoma of the naso- 
pharynx occurred m 22 34 and 26 year old 
males. 

In the 33 > ear old male the dUeaae wa* far ad- 
vanced Treatment consUted of aurgical removal of 
the tumor from the orbit and nose and the patient 
died 10 month* after admitaioa from extermou of the 
disease. 

The 34 year old male was treated with too kilovolt 
\ rays and the insertion of a radium tube through 
the naria but he died from sarcomatosu fn 9 months. 

The third ca*e the 36 > ear old patient, was treated 
with the 4 gram radium pack, following which there 
w aa complete disappearance of the lesion Seven 
months later there wa* a recurrence which wa* 
treated with radium tubes inserted through the nan* 
and 300 kilovolt \ ray* to the nght neck. Now 3 
month* later there U no evidence of the disease 

The alveolar sarcoma in the r8 > ear old male wa* 
treated with the radium pack but the man died 7 
month* after admbalon from local progreuion of 
the disease and sarcoma toai*. The 9 year old male 
with a myxo«arcoma wa* a very far advanced and 
hopeless ca*e and wa* not treated the 14 >ear old 
male with a myxosarcoma wa* treated by mean* of 
radon seeds and tube* and ha* been clinically well 
for t3 year*. 

It is remarkable to note that 53 per cent 
of the cases which involved the nasopharynx 
occurred in Italians 

SALIVARY GLAND 

Of the tumors involving the salivary glands, 
totalling 16 2 were outspoken malignancies, 
1 was a spindle cell sarcoma and 1 a lympho- 
sarcoma of the parotid gland Fourteen of 
these turnon were of the mixed salivary type 
involving the parotid gland in 7 cases sub- 
maxillary w 3 cases inner cheek in 3 cases, 
inner upper Up in 1 case and the hard palate 
in 1 case We have included the so called 
mixed salivary tumors because it ha* been 
our experience that these tumors do show 
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TABLE VIL— ACE AND SEX IN SALTVAJtY GLAND MALIGNANCIES 



malignant tendencies in that they recur ex 
tend, and even metastasixe, causing death 
This is shown in one of the cases reported 
here the tumor occurred m a 26 year old 
male recurred twice, and now shows metaj- 
tases to the mediastinum and bone* (fifth 
lumbar vertebra and tibia) 

The lymptoma in the case* of mixed tumor 
were gradual, painless swellings which had 
existed for from 3 week* to «; years before 
admission- Three patients noticed this swell 
log let* than 6 month* before reeking advice 

4 between x and 2 year*, 3 between J and 3 
year*, 1 for 3 yean 1 for 4 ye*ra, and 2 for 

5 5^ 

Eight of the 14 patients with mixed tumor* 
had had surgical removal of the tumor before 
admission One patient who had had do re- 
currence was not treated Eight month* after 
admission there was still no recurrence. In 
4 of the patient* there was a thickened scar 
at the time of admission 3 of them were 
treated with 200 kilovolt "V rays and r with 
the 4 gram radium pack. These 4 have been 
diniaJly well without recurrence 1 for 5 
yearn, 1 for 5 year* 4 month*, 1 for 4 year* 
when she was lost trace of and 1 for 11 
months since the time of admission In 3 
patient* the disease had recurred following 
surgery There also were treated with *00 
kilovolt X ray* One was lost trace of In 1 
month. In 1 the tumor remained stationary 
for 8 yean when it wa* again removed but 
gfcaHy and the patient has been free from the 
disease for the past 5 yean. In the third 
case, the tumor was held In check for 2 years 
7 months when it began to grow In spite 
of irradiation it has continued to grow and 
lias rnrt nstVdred to the mediastinum and 
bone* (fifth lumbar vertebra and tibia) 

One patient who had had biopiy before 
admission was treated with 200 kilovolt X 


ray* and died in 2 month*. The direase was 
far advanced 

The 5 other cases of mixed tumor were 
treated in the following manner 

An 11 year old f em ale had biopay followed by soo 
kilovolt X tiy treatment and the tumc* hi* re- 
mained atatlonary for 4 year* 3 meubs- 

An 18 year old female was tret led by ridoo nedi 
implant ed into the laion ThU was Improving when 
abe died 1 month* after admission from a chorionic 
epithelioma. 

A so rear old female treated with 100 kilovolt X 
ray* ana removal of the tomor and radium Inserted 
into the wound, ha* been clinically wdl for 9 jean 

A *6 year old female had biopsy and the tumor 
wa* treated with radtem pack and only a thick am 
has been preaent for * year*. 

The 30 year old male was treated with too bio- 
volt \ raya and radon seeds Thu lesion was 00 th* 
hard palate was very far advanced at the time ol 
idrmaakm and the man died 3 months later 

The patient with the aplndle cell tarcoma in tka 
parotid aland five a history erf bn rtf struck by a 
atone 4JI yean before edmlsaioa, follow tee which he 
noticed a ra effing Ln the parotid rejkm The growth 
wa* removed mrpcally treatment with too kilovolt 
\ ray* followed, and finally the tesioc waicoafuh 
The tumor recurred after coagulation and caused 
death 6 month* later 

The lymnhoaarcoma of the parotid In the 30 >eu 
old female nad been removed 10 yean Ware *dn »- 
ilon, reamed • year* after removal, and grew grad- 
ually This woman mat treated with too bb' 0 ** 
X r*y* and 4 yean 8 months after admkiion died oc 
a haemorrhage from the ulcer* dug lealon. 


THVBOID 

There were 3 cases of malignancy of d* 
thyroid (n) ail the patients were fern*!* 
aged 14, 24, and 30 Two of the tumors were 
cardoomata and 1 was an adcnocaranoms 


The 14 and 14 year old patient* nottead a lnnipj“ 
the neck, which grew gradually and canted C0C *~T* 
iod choktef *pdl* One had rotted for 3 me*tfl* 
ind on* for 4 month* at the time of ad mit ** *! - 
Tbe 30 year old patient had had a f°iter 
year* which gradually became larfer and for a 
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TABLE VIIL— AGE AND SEX IN RESPIRATORY TRACT MALIGNANCIES 
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month* before admission *he hid had difficulty In 

1 wallowing and *ome pain. 

Two had had thyroidectomy followed by irradia 
tion and are alive and well for 1 year 6 month* and 
j yean 5 months, respectively 
The 14 year old patient had biopsy and treatment 
with the 4 grim radium pack but died In 3 months. 

URANCHIOGENIC TUMORS 

There was 1 case of bran chi ogenic epitbe- 
noma in a 29 year old male who had noticed 
swelling of the nodes m the left side of his 
neck for 7 months Biopsy was taken and 
he was treated with 200 kilovolt X rays on 

2 occasions and he died 1 year 3 months after 
admission. 


RESPIRATORY TRACT 

The malignancies of the respiratory tract 
Include 1 epithelioma of the epiglottis, 3 
epitheliomata of the larynx 2 carcinomata of 
the bronchus, 1 lung carcinoma 1 endotheli 
oma, 1 card noma and 4 tumors (not proved 
histologically) of the mediastinum, and 2 
endothdiomata of the pleura. The ages and 
are shown in Table VIII 


The patient with the epithelioma of the epiglottis 
complained of a tore throat for 2 month*. Biopsy 
an epithelioma The lesion was Implanted 
with radon teed* but the patient did not return after 
treatment, *o the result U undetermined. 


Portmann and Phillip m an artide on cancel 
the larynx in the young, review the htera 
hue and find only a score of cases. They say 
it is rare before the age of 30 Only 3 of 160, 
or 1 -8 per cent of our cases, occurred in pa 
bents 30 years of age or younger 


In the case of epithelioma intrinsic larynx In the 
*° °*d female, the patient complained of hoarse 

nja * for 2 year* before admission. Treatment was 


incomplete and the patient was lost from ob&erva 
tion. 

The 23 year old male waa a switchman fn a rail 
road yard. He gave a history of a chronic laryngitis 
of long standing due to Irritation from soot This 
patient was treated by laryngectomy followed by 
200 kilovolt X rays. He hat been clinically well for 
thepast 6 year*. 

The 30 year old male complained of hoarseness for 
15 month* before admission followed by choking 
sensation*. He was treated by tracheotomy and low 
power filtered X ray and died in 6 months. 

The 2 carcinomata of the bronchus occurred 
m 29 and 26 year old males. One was not 
treated, the other died 3 days after admission 
and autopsy showed carcinoma of the bron 
chus with raetastases to the liver and both 
adr enals 

The *4 year old male with carcinoma of the lung 
was treated with the 4 gram radium pack but died 
s months after admission. Autopsy snowed a large 
tumor in the lung and In the mediastinal and bron- 
chial nodes, and metastases In the cervical lymph 
nodes. This patient had what he thought was a 
cold, with shortness of breath, a feeling of pressure 
in his chest, and difficulty In swallowing for 5 weeks 
before admission. 

The 26 year old male with endothelioma of the 
pleura was admitted complaining of swelling of the 
nodes in the groin which were removed the arcs was 
then Irradiated. This man succumbed In 9 months 
from generalised metastases and autopsy showed a 
primary endotbehoma of the pleura. 

The ai year old female with endothelioma of the 

E leura was treated with 200 kilovolt X rays and died 
1 5# month* Autopsy showed a primary tumor of 
the parietal pleura on the right aide with multiple 
exte n sions to mediastinal, abdominal and re trope ri 
toneml lymph nodes to both kidneys, mesentery of 
intestines, and diaphragm. 

The 22 year old male with endothelioma of the 
mediastinum had a biopsy of one of the cervical 
nodes he was treated with radium pack* but was 
lost trace of in 1 month. 
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TABLE DC— AGE AND SEX IN G ASTRO-INTESTINAL TRACT JIALIGNANCIES 



The oranoma of the mediastinum occurred 
in a 3i year old mile. 

Tbu patient died the day foOpainf idmiwoo and 
antopay ahoaed a tnmor of the mediastinum, weigh- 
ing i,yoo rratra, the bbtoiofy of ahidi »u car 
anerna Toe primary ate **i thought to be ■bo- 
rant thyroid 

The a mediastinal tumors, not proved 
histologically ocenrred In patients 13 32 28 
and 39 years of age respectively Three were 
males 1 female 

Tb« 13 year old male and the j 5 jear old female 
were not treated 

The tt year old male had radium pack treatment 
but be died in 1 month * 1th no improvement 

The m year old male was treated with *00 kilovolt 
\ nr* following which hb symptom* improved 
The tumor remained stationary 4 year* 3 month* 
after admission 

GASTHO- INTESTINAL TRACT 

There were 34 cases of malignancy of the 
gastro-intestinal tract t caronomata of the 
stomach 3 adenocarcmomata of the sigmoid 
ig carcinomata of the rectum and 1 epithe- 
lioma of the anal canal Table E\. shows the 
age* and sex 

Both cases of card noma of the stomach 
were inoperable were treated with 200 kilo- 
volt Y rays and died in 4 months and 5 months 
respectively Both of these patients com 
plained of gastric distress which was chiefly 
the uncomfortable feeling of gaa, 1 for 4 
months and 1 for 1 year before admission 
Ewing says of carcinoma of the stomach: 

'While the disease is distinctly one of ad 
vanned age, its rather frequent occurrence be 
tween 10 and 40 years, and even between to 
tnd 30 Is noteworthy Fowler reported 9 
dues of carcinoma of the stomach before the 
age of 06 years 

Two of the patients Buffering from adeno- 


carcinoma of the sigmoid were operated upon 
and then irradiated the other was irradiated 
only This latter patient died 1 weeks after 
admission and autopsy confirmed the dug 
nosia. The 19 year old female who had a posi- 
tive Wassermann reaction died In 8 months 
but the si year old male Is living and well for 
almost 2 years since admission 

Fowler f j) in reviewing caranomi of the 
large bowel and rectum occurring in patients 
below the age of s 6 calls attention to the 
•enouiness of these lesions No rectal c**e in 
his series survived one year Cnppt, quoted 
by Ewing found only 3 cases of carcinoma of 
the rectum between 30 and 30 years in a re 
view of 380 rectal cancers In our senes there 
were 18 out of 634 case*. 

Btopses from 15 cases of caranoma of 
the rectum showed gelatinous carcinoma in 
3 cases adenocarcinoma in 10 and carcinoma 
In 2 Three very far advanced cases had no 
biopsy- Biopsy from the lesion in the anal 
canal showed squamous cell epithelioma with 
pearl formation 

Three of these patients had been operated 
upon for hemorrhoids before admission but 
the primary lesion was not discovered * had 
had colostomies performed The chief com- 
plaints were pain bloody and mucoc# dis- 
charge constipation and diarrhcea. The du- 
ration of these symptoms varied from 3 
months to 2 years most patients had symp- 
toms for less than 8 months. 

All the rectal lesions were far advanced it 
the time of admission Three were not treated 
The others were treated by radiation usually 
radon seeds implanted into the growth and 
supplemented externally with other rtiham 
pact* or 200 kilovolt \ raya. In a few olsO 
external irradiation only was given. Eight 
patients died in less than 6 months 3 in from 
6 months to a year 4 in from 1 to 1# y^ 1 * 
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TABLE X.— CARCINOilA BREAST 
Primary Group 1 Casts (6 cases) 
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and 1 patient is living 3 years 6 months after 
admission, and Is having paibatfon 
The epithelioma of the anal canal occurred 
in a *4 > ear old female and was far advanced 
when the patient was admitted This was 
treated with 200 kilovolt Y rays and the 
WOman died 1 year 5 months after admission 
The r case of carcinoma of the mesenteric 
nodes occurred m a male, aged 38 years. The 
pamarj site was not found in this case and the 
patient died in 2 weeks The lesion wa* re~ 
vt *l*d by exploratory laparotomy 

BREAST 

Twenty live patients with breast carcinoma 
"■t** 30 years of age or younger This is 1 3 
Per cent of the total number of breast car 


anomata admitted to this institute Of these 
25 14 were primary tumors and 11 were re 
currences after operation 
Ewing says, ‘ Before 30 years of age mam 
mary cancer 1* extremely fatal bo that some 
surgeons prefer not to operate during this 
penod Schwartroff reports 15 such cases, all 
rapidly fatal in spite of early operation ” Lee 
is strongly of the opinion that cancer of the 
breast in young women is a much more men 
aerng disease than it is in middle life or old 
age Of 51 of his cases in patients under the 
age of 30 years 30 were treated by radical 
operation and only 17 per cent survived 3 
years. Stout also is of the opinion that “ can- 
cer free survivals are deddedly fewer below 
the age of 35 " Matthews, on the other hand. 











178 


SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE XI— CARCIS’OilA BREAST 
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in reviewing the 10 year survivals of mastec 
tomy says The ytmnger patient*, contrary 
to common belief do quite at well following 
operation aa the average patients. 

According to Deaver and McFarland 13 
per cent of all tumors of the breast before the 
age of 30 are cancer They onote Rodman as 
saying that 9 per cent of all turnon of the 
breast before the age of 30 are malignant and 
also spealt of the poor prognosis of cancer of 
the breast m women under the age of 35 

It has been onr experience that malignancy 
of the breast In young women is more virulent 
especially if complicated with pregnancy or 
lactation. 

Table X shows the ages, mantal station 
lactation history of Injury treatment, section 
and results of treatment of our *5 cases. The 
Group I cases are those in which the tumor was 
confined to the breast Group II, with metas- 
tases in the axilla or ulceration of the skin 
Group III tumor in the breast which is fixed 
to the chest wall err ulcerating with wide 
spread metastases All the postoperative, 
recurrent cases in Group HE, had widespread 
metastases at the tune of admission. 

jehale oenesattve oboans 

The gynecological malignancies have been 
reported in detail by the authors (13) 


There were 1:5 patients 30 years of age or 
younger suffering from malignancy of the fe 
male generative organs 78 epithehomita of 
the cervix, 1 adenocarcinoma of the cervical 
canal 1 adenocarcinoma and epithelioma of 
the cervical canal 33 malignant tumors of the 
ovary 1 adenocarcinoma of the fundus of 
the uterus a malignant leiomyomata of the 
uterus, a chorionic epitheliomata of the uterus 
3 epitheliomata of the vagina, 1 botmad 
sarcoma of the vagina 3 epitheliomata of the 
vulva. 

Table XII shows the ages and mantal 
status of the patients in this group 

If seen early there Is a good posslhllltyoi 
eradicating epithelioma of the cervix. The 
recognition of the disease in its early stage, 
especially in young women. Is Important, as It 
may be the means of saving the life of a young 
mother so needed for her children s sake. It 
will be found that cancer prevention in this 
particular group lies within the grasp of the 
family physician, who should acquaint him- 
self with evidences of cervidtis, ulcer atroa *. 
erosions, and leucopladc areas on the cerra 
so that he may advise proper treatment 
these precursors of malignancy Abnormal 
discharges in young women are indications « 
pathological conditions. Blood as a sympt®^ 1 
must be looked upon ss accidental— yellow 
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ish, watery, or foul smelling discharge usually 
precedes the showing of blood, which does 
not occur until the tumor begins to ulcerate 
and break down Our only hope of discover 
mg and treating early lesions of the cervix 
lies in careful gynecological examination 
bfananuahy and with a speculum resorting 
to biopsy and cauterization in the so called 
cervicitis and erosion to rule out or discover 
early malignancy 

Cervical cancer m young women here re- 
ported in Groups I and II (Schmltx) have 
yielded healings in about the same proportion 
as the general average in cancer of the cervix 
namely 50 and 33 per cent Groups III and IV 
have been onlyjwuliaUve AH treatment has 
been by 200 kilovolt X rays externally and 
radon seeds and radium tubes intra utenne. 

Only 1 patient m this group under 30 
suffering from epithelioma of the cervix, was 
unmarried The 77 others bad from 1 to 8 
pregnancies, bearing out the theory that 
trauma and inflammatory lesions have a great 
influence m the production of malignancy of 
the cervix 

'Die only hope in the treatment of 0 van an 
malignancy lies in the early recognition of the 
disease, and its early treatment by operation 
irradiation. The 23 malignant tumors of 
the ovary indude 6 papillary cyst adeno- 
raranomsto, 6 adenocaranomata, 9 cara 
J^uata, 1 sarcoma, and 1 malignant teratoma, 
■thirteen of these patients were single, and 10 
^rre married. 


Of the 23 cases, only 2 were not proved 
pathologically, 1 had no operation and the 
other had had a laparotomy but no section 
was taken The majority of these patients 
had been operated upon before admission 
One patient was not treated, the others re- 
ceived either 200 kilovolt X rays or 4 gram 
radium pack treatment Six of the patents 
have lived from 5 months to 8 years after 
treatment and have been free from the dis- 
ease for 5 months 6 months, 2 years 2 months, 
2 years 8 months, 2 years 10 months and 4 
years respectively This latter patient is 
alive 8 years since the time of admission but 
suffered a recurrence 4 years 4 months after 
original treatment and then was operated on 
and treated agam Three othera are living 
but are not free from the disease, 2 for over a 
year with some palliation, and x for 2 months 
unimproved. Three were lost trace of and the 
10 others died, 7 in less than a year, 2 In 1 to 
2 years, and 1 in 5 years 11 months. 

The case of adenocarcinoma of the uterus 
m a 30 year old patient, was treated with 
mtr& uterine radium application and 200 kilo- 
volt X rays over the pelvis. The patient was 
lost trace of 1 month after treatment 

There were 2 case* of malignant leiomyo- 
mata. 

One occvrredjn n. patient aged 24, maided, whose 
menstrual periods from the age of 14 were regular 
bat rather profuse, luting from 7 to 8 days \She 
had had one miscarriage bat no other pregnancies. 
Seren week* before admission menstrual periods 
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become longer and harder H jtJ erect cm j mi per 
formed foT i tuppoted fibroid olmo Pathological 
cxammipop *bowed tic* tumor to be * malignant 
kaomvoma Tin* pitied it cchtd 300- kilovolt 
\ n\ treatments i month following operation ind 
was tine without recurrence 5 vears and months 
titer treatment wbra l»*i examined 

The other case occurred in a patient aged 
14 \ cun mamed with 6 children. 

Thii wkmxi had given bmh to t child 6 months 
previous to idmijtkm, following which the had t 0 
da\ bwmarrfcaft Four month* titer the birth of 
the child, a bvsiertctomj wa* performed for ■ maBg 
ntm loonmjma At the time of tdimmoo there art* 
t recurrence m the vault of the vtpna extending 
into the broad ligament tret*. She mi treated b\ 
radium applications but the ktioni programed rod 
the died without am piQutwn * month* later 
Airtoprv showed recurrence in the pelvis tod general- 
ixed metaitaaes. 

One caw of chonomc epithelioma wat ob- 
served m a patient aged 30 year* mamed a 
mother of two children ape* 8 and 5 vein 

Her menitrutl period* from the tee of ij were 
aiwavs irregular At the apt of jo. she began to hare 
a T-tlkrwT*h dkcharge. and far j month* prmons to 
aifmnnoa *he bad rmir-mrul bieedmg foil emeu * 
miscarriage. A pan-bvsterectonrv wai performed 
and accticms from the bodv of the uterus snowed the 
pref ace of a chorionic erathehama. Postoperative 
irradiation waa gi 1 en ana tin* patient i* litre tod 
weD 14 rear* after a dm neon. 

The second case of chonomc epitheDoma. 
occurring min 18 rear old female was fcrand 
at aotopsv 

Thi* patient had been treated at the institute for 
a aalinrr tamor inner right cheek, waa ti&gk and 
prre no hktory of mmitrual <L*tuibance or perg 
ninir She *»' operated on for a “ ruptured craiian 
cytt” 3 month* before admitnnn. 

Three cases of epithelioma of the vagina 
were observed - m patient* aged 3a and one 
in a patient aged aS 


One patkfit, aped 30, gave a infiorr of bearing 
down pain for 7 months, last menjtrnal period 3 
month* previous to admiufon. She wai 3 moatha 
pregnant at the tune her fartdlr phjiidan etched a 
•edion of which lbowed it to be an eptthe- 
Tbere waa a recurrence of thi* ferion wiLhfo 1 
month. Lpon admission, the recurring tniDGf w is 
implanted with gold wed* ot radon, following which 
there waa a prompt regrearion of the tumor. The 
pregnancy proceeded uninterrupted to full term 
when a healthy child wai boro. On laat examination, 
there waa no evidence of recurrence, 14 month* after 
treatment. 

This case typifies the neettstv of prompt 
and accurate treatment which In this case 
was successfully performed and was not onlv 
the means of saving the life of a mother up to 
the present time but also the life of a child, 
conceived before radiation treatment 

One waa in a *rpbffitrc,a£ed a A, who gave ahistorv 
of continuous bloodv discharge only over a period of 
3 month*. Tbe lesion was far advanced and involved 
tbe anterior and lateral walk of the varina. Shews* 
treated by bratfiarion, which proved of Uttle benefit, 
and she succumbed to the riltraar 9 months after 

The other also was a far advanced case. 

Tin* patient a period* were Irregular ocruirini 
every a week* and the complained of a vtOowbh 
discharge between her auppoied memtnod periwfc- 
At tbe time of examination there was a laigt infil- 
trating growth involving the poaterior wall of the 
TXgma and extending into the portmor fornix She 
wa* treated bT irradiation but an crumbed to the <fi*- 
ease in 1 montha 

The botrvoid sarcoma of the vagina oc 
e nr red in a child 2 rears of age. 

About £1 montha prior to admkaion the mother 
had noticed a swelling In the lower abdomen but the 

rhTt/t rrrrrrpl ■ of TTO plIn FoDowfag thi* * gi QWtB 

wa* found protruding bom the vagina and InTof'nBf 
the vulvm. Part of the growth wa* removed by W 
family pbvncian- At the time of examination atth^ 
institute, there waa a tumor mat* in the lower al»> 
men extending to the umbfDctti and a purulent <Ea- 
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charge from the vagina. There was a fungating tu 
mor maM involving the vagma and vulva. Sections 
from this growth showed It to be myxofibrosarcoma, 
or sarcoma botrydd The child died of the disease 
4 months after irradiation was administered and 10 
months from the beginning of symptoms 

Ewing says “Rhabdomyoma, uten appears 
almost exclusively as an element in the poly 
poid vaginal sarcoma of children and adults 
(sarcoma, botryoid, Pfannenstiel) This 
process affect* the vagina m children and 
chiefly the cervix in adults (Gow and Pick) 
The symptoms are hemorrhage fetid dis- 
charge, and a protrusion of a polypoid tumor 
from the vagina, with dysuna, pain fever and 
cachexia. The vagina is eventually filled with 
ulcerating masses and there are bulky exten 
swns into the pelvis The usual histology 
is that of a large spmdle-cell sarcoma with 
many blood and lymph vessels myxomatous 
tendencies and areas of striated muscle ” 
Three cases of epithelioma of the vulva 
were observed, one m a patient aged 25, and 
2 in patients aged 30 

The patient aged 35 was tingle and gave a hiatory 
of having a small nodule which occurred in the 
ditorU 1 year pnor to admnuion At the time of 
crimin ation there wax tu exceedingly painful, ulcer 
atinc tumor about 3 centimeten m diameter which 
Involved the region of the clitoris and there were 
palpable inguinal and femoral nodes. The lesion wu 
treated by irradiation with temporary lmprovemenL 
During the course of one year the disease progressed 
and she finally tu crumbed to extensive involvement 
of the whole vulva and inguinal lymph nodes. 

In this particular case the use of strong 
douches of bichloride of mercury may have 
been an etiological factor 

One of the patients, aged 30 wa* married. Ten 
month* before admission the noticed a small tore on 
the Ubia She consulted a physician who told her 
it was an Ingres n hair and removed it- As the did 
pot get any relief the consulted another physician 
but with do better results. Later as the wu 5 
““nth* pregnant, the went to still another physician 
v?jli k* 1 ^ ,OTC would probably improve after 
"““birth. At the time of admission to the institute 
*** 8 weeks old and the soreness had in 
^^d. Examination showed an ulcerating infil 
t™“ng epithelioma Involving the whole vulva and 
"Iff 111 region and large metastatic nodes in both 
Foins. Irradiation In this case wu of little or no 
svtu and she died in 4 months. 


Here, included m this historv, is evidence of 
neglect on the part of the physician to render 
prompt and efficient treatment 

The other patient, aged 30 years, wu single the 
lesion had recurred after operation and mu far ad- 
vanced at the time of admission It wu ulcerated 
and involved the whole vulva The treatment wu 
irradiation for palliative effect but she died in 6 
months. 

genito-urinar\ tract 

There were 36 malignancies of the genito- 
urinary tract in patients under 30 years of 
age Three adenosarcomata 4 mixed tumors 
and 1 embryonal adenocarcinoma of the kid 
ney, 1 congenital sarcoma of the adrenal, 3 
epitbeliomata of the penis, 24 malignant 
teratomata of the testicle 

The kidney tumors were all treated with 
external irradiation either radium packs or 
200 kilovolt X rays Four of these cases had 
had removal of the kidney before admission 
and 1 an exploratory operation m which the 
tumor was too far advanced for removal AH 
patients except the one suffering from the 
embryonal adenocarcinoma died in less than 
2 months from the tome of admission This 
patient lived for 1 year 2 months but Sue 
cumbed from progression of the disease at 
that time 

Table XIII shows the ages and sex of the 
patient* with kidney malignancies under the 
age of 30 

The congenital sarcoma of the adrenal occurred 
in a year old male and wu treated with 300 
kilovolt X ray's. He died in * months and autopsy 
thowed metutases to the liver and lungs. 

Malignant tumors of the testicle represent 
about o 05 per cent of the total number 
of malignancies admitted to the institute 
Twenty four of these occurred at the age of 
30 or younger or 43 per cent of the total 
number of testicular tumors All of these 
cases were regarded as malignant teratomata 
which were divided a* follows 4 adult type, 
12 solid embryonal carcinomata, 1 embryonal 
carcinoma with lymphoid stroma 6 embryo- 
nal adenocaranomata, and r unclassified (no 
section) 

Table XIV shows the ages at which the tes- 
ticular tumors of different types occurred 
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On* adult type teratoma occurred In a chM 10 
month* of age It waa treated rujkslly thetatide 
ben* remcrred, followed by treatment with too kfLo- 
rolt X rxyt over the lymph bearing arena In tb# groin 
and abdomen TbU patient ti alive and atll g yean 
after treatment 

The 3 othera in thii group had wadeipread metaa- 
ta*ei at the tune of ad mimic and were treated tor 
gtcally by remoral ol the tea tide and cord followed 
by too kdoTolt N rayi Two died In i month* each, 
and the other ten been having palliation for 6 month* 

Eleven of the 12 cases of solid embryonal 
cardnomflta (jemlnomaU) had widespread 
metssUses at the time of admission Six of 
t h e m had metastases to the limp as well as 
retroperitoneal nodes AD were treated by 
removal of the primary tumor and radiation 
radium pack* m 5 cases, and 200 kilovolt 
X rays in 7 case* One patient survived 4 
years 9 months alter which he succumbed to 
the disease. The others all have died 1 In 1 
yean (this U the one without metastaaes at 
the time of admission) 1 m 1 year 1 month 
1 in 1 year 8 In leas than a year 

Tbe patient with the embryonal carcinoma with 
lyrophend ttnxna had metastase* In the abdominal 
nodes and lirtr at the tune of admrtnoc He was 
treated by removal of tbt tesbde and 100 kJkrrolt 
Vraya and is alire and well 1 year 4 month* after 
admission 

The 6 patients with embryonal adenocarcinoma ta 
wens treated by removal of the testicle followed by 
too kflondt X rmy* in 5 cases and radium packs in 
1 case. Only one patient was free from metastase* 
at the time of admirion He n alive and well 4 yean 
since tdmisfJan All tbe others had widespread 
metastaaes, 4 haring metastasea Into the lung* and 
mediastinum These died 1 in 1 year 5 month*, 4 
fn * to 4 month*. 

The symptoms given In tbe histories were 
pain In 3 cases, swelling in 10 cases, swelling 
end pain in 5 cases, swelling and pain follow 
mg In j ary In 6 cases. The duration of these 
symptom* was from a weeks to 6 veers. The 
majority of patients had symptoms for lea* 


than a year 1 1 gave a history of duration for 
less than 6 months, 9 for less than a year 
From the authors’ podot of view It is vwy 
difficult to evaluate the history of trauma u 
an etiological factor 

Most authorities are agreed on the statist! 
cal fact that malignant tumors of the testicle 
are very virulent. Stout says, In general ft 
maj be said that testicular cancers are prone 
to be exceedingly malignant and fatal. Ilin 
man collected 100 cases treated by radical 
operations, 17 per cent of which are alive at 
the end of < years. 

The analysis of testicular tumors hi this 
paper ha* to do only with those tumors which 
occurred fn patient* 30 years of age or younger 
In all the testicular tumors admitted to the 
state Institute the ages ranged from 10 
months to 49 years. The disease occurring fn 
tients 30 years of age or younger seems to 
morf virulent than after the age of 30 
Herger and Thlbaudeau, In studying all the 
cases of malignant teratoma of the testes ad- 
mitted to the institute 5s proved case*, find 
36 cases available for 3 year statistics, of which 
13 or 36 per cent have survived 3 yean or 
longer 21 cases available for 5 year statistics 
of which 7 or 33 3 per cent, have survived 5 
years or longer They conclude that the 
embryonal carcinoma with lymphoid ttruc 
ture leems to have the better prognosis. 

EpltheDomata of the penis occurred hi ao, 
18 and 29 year old patients Two of these 
lesion s were of the papillary type. 

The to jesr old patient bad * paaftree 
maun resctioo and gave a history oi haring noticed 
a pimple 00 tbe glan* which gradually grew “iiM 
Upon admission to the institute he waa treated by 
radical operation and low power X ray He tru 
clinically well for 7 \ ears ana then w*» lost tree* « 
The to year old patient had an open po p 1 9 
month* before admWcm for phlmoab. The 
healed with a warty growth which became ulcrretrt 
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He wu treated br imputation of the perns and low 
power X ray and nai been clinically well for 12 yean 
8 monthi 

The 18 year old patient waa admitted 6 months 
after he noticed 1 lump in the groin. Thli metajtatic 
growth in the groin had been removed and he waa 
drcumcUed before admission. Upon admission he 
wu treated with 200 kilovolt X ray*. He died in 3 
months. 

MISCELLANEOUS 

There was 1 case of card noma in the sacral 
region m a 30 year old female Although 
biopsy showed carcinoma, we believe this may 
have been a malignant teratoma. Four 
months before admission this patient noticed 
severe pain and swelling of the hip She was 
treated with the radium pack and died 5 
months after admission from progression of 
the disease. 

Another case, m a 30 year old male was an 
adenocarcinoma of the left scapula. The 
growth had been removed at the time of 
admission, he was treated with 200 kilovolt 
\ rays, did not improve, and was lost trace of 
in 3 months. 

Another was a metastatic carcinoma of the 
neck In a 29 year old male The primary 
source was not ascertained He was treated 
with 300 kilovolt X rays and died m 3 months. 

There were 6 cases of endothelioma 3 in the 
lymph nodes in the neck, 2 m the thigh with 
metastases m the groin, and 1 in the soft tis- 
sues over the hip in 7, 12, 14, 15 ai and 29 
year old patients, 2 mal es, 4 females. All had 
histological sections, were treated with 200 
kilovolt X rays and died in from 5 to 9 months 
from the time of admission from generalized 
metastases. 

BONE 

There were 48 primary bone sarcomata in 
patients under 30 years of age 36 osteogenetic 
sarcomata (including 1 sclerosing type, 2 pen 
thekomata, 1 myxofibrosarcoma), 3 osteo- 
chondrosarcomata, 3 chondro sarcomata 1 
hereditary deforming chondrodysplasia with 
secondary chondrosarcoma of the femur 5 
Ewing sarcomata. 

The 36 osteogenetic sarcomata involved the 
upper extremities m 9 patients (8 humerus, 1 
forearm) , the axilla in 1 patient, the lower 
ertremuies in 19 patients (12 femur 4 tibia 
1 kbula and 3 foot), the is chium in 1 patient, 


the ilium m 1 patient, the supra-orbital ndge 
m 1 patient, and the lower jaw m 4 patients. 
AH of these tumors were far advanced on 
admission, 6 patients having metastases in 
the lungs m addition 

In 6 cases the extremity was amputated and 
treated by irradiation, either 200 kilovolt 
X rays or radium packs. Four of these pa 
tients died 1 m 9 months, 1 in r year, 1 in 1 
year 3 months, and 1 in a years, from metas- 
tases to the lungs, no recurrence on the stump 

One patient was lost trace of in 1 year 6 months 
at which time he wrote he was feeling well the other 
died 11 monthi after amputation from pulmonary 
tuberculosis, no recurrence of the malignancy at the 
time of 

In one case the tumor waa removed from the right 
tibia followed by irradiation and this patient is now 
clinically well 1 year 6 months since admission. 

Sixteen other cases in which the tumor involved 
the extremity were treated by Irradiation only 
Thirteen died in leas thin a year and 3 died in from 
1 to a years. 

In 1 case the tumor in the os adds was removed 
surgically and then treated by radiation. The 
growth was arrested for 4 jean when a bluish- 
looking tumor developed in the scar over the skin of the 
foot where it was Irritated by the patient s shoe. This 
grew with a sudden rapidity necesnUtingamputation 
of the leg Patient was 6 months pregnant at the time 
of amputation and a normal child was bom 5 months 
before her death from general metastases to the lungs 
and viscera 8 years 5 months after admission. 

The *d erasing osteogenetic sarcoma of the hu 
merus which was treated by Irradiation only has 
been arrested for 3 yean 

One of the penthehomita occurred in the fibula, 
was treated by means of the radium pack and then 
the leg was amputated elsewhere. The patient died 
3 weeks after amputation. 

The perithelioma in the femur was treated with 
soo kilovolt X raj's and the patient died 9 months 
after admission from progression of the lesion and 
metastases to the lungs. 

The tumor in the axilla was removed surgically 
and histologically showed osteogenetic sarcoma. 
The patient was then subjected to Irradiation and 
has been clinically well for 3 yean 4 months. This 
was a case of osteosarcoma in soft tissue but with no 
involvement of bone. 

The osteogenetic sarcoma of the ischium had 
metastasized to the lungs and pelvis at the time of 
admission. This was treated with Irradiation but 
thepetient died in 1 month. 

The tumor in the Ilium also was treated by irradl 
atlon and Is now progressing 8 months after admis- 
sion. 

The sarcoma m the supra-orbital ridge was indsed 
and some of the tnmor tissue removed. It was then 
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treated by rmdiatkm bat tbe tumor progreracd and 
the patient died in i ) ear n month* 

Two of the }i* tumor* were treated by uradia 
turn only i patient died in t month* and i in j 
month* One pitxat 11 lmn| lor i teui nth trot 
of the tumor foUowmr b»opay and irradiation. One 
tumor a a* excued and the patient then subjected to 
irradiation Thi* patient died in 7 montha 

The symptom* m these cases were pam and 
1 welling Twenty two patient* gave a history 
of injury as the beginning of their Illness 8 
fdl striking the diseased part, 7 gave a his- 
tory of muscle strain 6 a blow and r of being 
burned b> the explosion of fire-works. 

One of the oateochoDdroaarctrniata occurred in the 
hameru* Thu »u treated by irradiatioii. Tb* 
tumor procea* had apparently been arrwted but 
a a* *UU present at the time of death from other 
ciaies 5 year* 8 month* after a dmiit kio 

The aecood otteocboodrasarcoma occurred hi the 
femur Tbi* ru treated by lira dl* Liao and tbe pa 
tiest died in 3 month* 

Tbe third tumor occurred In the *acrum_ Tbe 
tumor aaa removed and then the patient *11 irradi- 
ated, and died ra 9 month* There wa* a history of 
injury in 1 case 

The three c bond ruaarcoma ta occurred in the 
nrr mliir region, sixth rib and tbe tilxa AD were 
treated with mo kflcnolt X ray* and died in 3 
month*, 5 month*, and 8 month* re*pecth efy There 
« as a hat ary of lnjurr in 1 ca*e* 

Tbe hereditary deforming cbondrodyiptisia with 
the *ecoodary chondrtaarcoma of tba femur oc 
enrred in an 18 year old boy Tbii wa* treated by 
irradiation and amputation of tbe femur » as adnsed 
but refused. The tenon 1* rapidly pcogretrinj now 
1 year 8 months after idmlnion 

The five Ewing sarcomata occurred m 7 11 
is 14, and 15 year old children 3 in the tibia, 
r In the femnr and 1 in the ischium. Four 


of them had a historv of injury at the rite of 
the tumor 

One patient with a tumor in the tibia h»d the 
tumor removed by cum Lenient and wa* then treated 
with joo Ldoroit \ ray* Tin* child wa* cEnkalh 
well foe a year* 1 1 month* when there war a re c ur 
rroce and *be died 3 rear* 4 month* after idrrdaSon 
from groerallred metastare*. 

Another patient with a lesion In the tibia was 
treated with Irradiation and then tbe lee wu ampu- 
tated He lived a year* a month* when he died from 
law met a state* 

The third patient with the tumor in i dic ing the 
tibia died in a month* He also wa* treated wfeh 
too UJoTolt \-racs_ 

The patient whh the tumor In tbe femur died 
month* after admanon. There wa* some local hn- 
provement following \ ray treatment. 

The fifth cate, with tbe tumor In tbe bduom, b 
UiU aEve 1 year 7 month* after admiaakm and hn 
ah own tome local improvement following aoo kilo- 
volt X ray treatment- 

MtSCELLAN'TOUS SAJtCOVAtA 

There were 73 cases of miscellaneous sar 
comata. not Indoded in an) of the loregcfag 
groups of cases reported in tin* paper Twenty 
six w er e lympibosarcomata 4 wherein the 
biops) showed lymphosarcoma but the blood 
picture* were that of aleuaemic Ieucrmla 4 
angiosarcomata 2 mixed cell sarcomata, 6 
fibrosarcomata, 3 myxofibrosarcomata, 15 
spindle cefl sarcomata, S neurofibrosarcoma ta, 
and 4 unclassified sarcomata, as follows 

There were 26 case* of lymphosarcoma 12 
patient* under 30 year* of age iS male* and 
8 female*. 

Near!) all of these patients gave the Hst<*X 
of a painless swelling only 3 gave the tutor}' 
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of an) pain as the beginning of their illness 
In 17 cases the duration was less than 6 
months, in 7 cases for 1 year each, and 2 cases 
for 3 years each AH of these growths de 
vdopcd rapidly Twelve were noticed first in 
the neck, 1 in the parietal region 2 over the 
scapula, 1 m the axilla, 1 in the forearm, 4 in 
the abdominal nodes, and 5 were lymphosar 
comatoss primary source unknown With 
one exception — a leucocyte count of 26 600 — 
the original leucocyte counts varied from 7 000 
to 18,900 In only 4 instances did the percentage 
of lymphocytes exceed 30 
One case In this group was not treated The 
others were treated by 200 kilovolt X rays in 
23 awes and radium packs in 2 cases. In all 
of them there was marked regression of the 
tumors Immediately following treatment but 
23 patients died from progressive anaxmia and 
general lymphosarcomotosis, 1 w 1 month, 6 
In 2 months, 5 in 3 months 5 in 4 months 1 In 
5 months, 1 in 6 months, iin 10 months, 2 in 
r year, and r in 2 years 6 months One pa 
dent is living for 7 months since treatment 
and another is living for 3 years 7 months but 
is stDl undergoing treatment from time to 
tone 

There were 4 cases in which the biopsy 
showed lymphosarcoma but the blood pictures 
in all assumed that of an aleuccemic Urucamia, 
the lymphocytes varying from 52 to 76 per 
cent 

The disease occurred in a 55 j ear old female who 
oW In 1 meeki following 200 kilovolt \ rays an 
year old male who alio died 2 weeks after admiaion 
J® 1 ' year old male who U living 7 > can after adrrus- 
wa who m irradiated and Is well 5 years since lait 
treatment and a 33 year old male wbo U living 5 
yevi after admission and is clinically well for 1 year 
*w« Uit treatment 

There were 4 cases of angiosarcoma 


following which there wu relief of pain and the 
gained lome itrength for a time She died 8 month* 
after admission and autopej abowed angioiarcoma 
involving the pelvis, lungs, riba, bronchial glands 
acalp extradural apace, brain, and tissues about the 
spine. 

The third case occurred In a 35 year old male in 
the tissue o'er the right scapular region. Following 
300 kilovolt \ rays over this area the tumor dis- 
appeared but the patient developed lung metastaies 
and died 4 months after admission. 

The fourth case occurred over the ankle In a ar 
year old female. She was treated with radium pacts 
with marked regresiion of the tumor She mu de 
ilvered of a normal child 10 months after admission 
During the latter months of her pregnancy and fol 
lowing her delivery she was unable to report for ob- 
servation ox treatment The lesion progressed and 
the leg was amputated at another hospital Five 
months later there are numerous and widespread 
metastaaes and patient a monbund. 

Three of these patients gave a history of in 
jury as the beginning of their illness 
There were 2 cases of mured cell sarcoma 1 
on the foot of a 24 year old male and one m 
the thigh of a 30 year old female 

The lesion in the 24 year old male had existed 5 
year* previous to admission, appearing as a swelling 
which followed an injury caused by dropping a sharp 
plank on his foot This swelling grew gradually until 

9 month* before admission to the Institute, after 
which it grew rapidly It was excised 1 week before 
admission The scar was treated with low power 
filtered \ ray and appeared clinically well for 1 > ear 

10 months when there was a recurrence. Three years 
after admission lung metaitase* developed and the 
patient died the lesion on the foot was not healed at 
the time of death. 

The lesion in the 30 year old female began as a 
hard lump on the thigh s }4 years before admission. 
This remained stationary for 2 years after which ft 
began to grow rapidly The growth bad been re 
moved about 3 weeks before admliilon Upon ad 
mission, the Incision was nearly healed and she was 
treated prophyiactically with 200 kilovolt X rays 
There ha* been no recurrence up to the present time 

years $ month* after admission. 


Ctee occurred on the cheek of a 5 year old female 
ulJ TV ren »ved surgically and treated prophr 
actically with a Urge amount of radon lightly fo- 
* Dt l the patient has remained cEnfcaDy well for 

-TY olt of angiosarcoma occurred in an ir 
old female. This child a trouble began with 
00 the vulva following an Injury in the 
ty™nu3mn after which a mass developed in the 
PPOJJ admission the had a generalised sar 
corns toils. She was treated with 100 kflevoit \ ray* 


There were 6 cases of fibrosarcoma These 
lesions occurred 1 on the top of the head, r 
over the eyebrow, 1 at the angle of the jaw, 
involving the bone, 1 over the shoulder, 1 In 
the thigh, and 1 in the abdominal wall Two 
of these patients gave a history of injury a* 
the beginning of their present illness. In all 
the cases the tumor* were removed and 
treated with 200 kilovolt Y ray* Three of 
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the patient* are clinically well since treat 
meat i for 5 years 1 for 1 year and 1 for 7 
mon th t- 

In 1 cue the tumor has remained stationary since 
the time of admission, 1 year * months The patient 
with the si nil lesion died in 3# months and autopsy 
allowed fibroaarroma invohrtng the dura mater 

The patient in which the jaw bone was involved 
died 1 year 3 months alter admission from progres- 
sion of the disease 

There were 4 cases of myxofibrosarcoma 
Two of these patient* gave a history of injury 
as the beginning of their trouble 

One of these lesions occurred In the ischiorectal 
space of a 17 months old female The tumor was 
removed bm treated with radium She has been 
dmlcally well for 3 years without recurrence One 
occurred over the sacrum of a 6 rear old female, waa 
removed surgically and treated with soo kflorolt 
X rays and nas been dxnkaliy wed for 4 months 
following last treatment It is now 7 months since 
admission 

The third occurred In a so year old fe m al e at the 
knee This was treated with the radium packs with 
no Impr ov ement The leg was amputated elsewhere 
and the patient died 8 months after admission to our 
hospital from m eta states to to the chest 

The fourth case was in the arm rJ a ig \tai old 
female This patient also had a cam noma ol the 
left breast which is reported fn this paper with the 
breast lesions The breast lesion w as treated at our 
Institution but at the time of admission, the arm had 
been amputated by shoulder girdle amputation 
Sections of the lesion showed no bone formation 
There has been no recurrence of the sarcoma for 10 
years 

There were 15 case* of spindb cell sarcoma 
1 of the jaw 1 mastoid region 1 frontal region 


3 arm a a villa , 2 •boulder 4 lumbar region 
and 1 foot. Five patient* gave a history of 
injury a* the beginning of their present fllnei*. 
One patient was not treated. The other* were 
treated by the removal of the tumor followed 
by irradiation either 200 kilovolt \ rayi ox 
radium pack*. Eight of the patient* died from 
the disease 6 In les* than a year 1 in 13 yean, 
and 1 in over 6 year* 

Tbe patient who died 11 j ears after admission w*s 
clinically well for 9 >cslti when then! was s recur 
tenet which responded to further treatment and the 
local lesion was well at the time of death from ii\er 
and lung metastases 

The patient who died 6 >t*n 1 months after ad- 
mispon died from metastases to the hings and axilla, 
the lesion in the arm did not recur and had bees 
clinical!} weD for 4 } ears 4 mouths before death Iron 
metastases Five of the patients are rtinfcaPjr wefl 
* for 14 years, s for t ream, and 1 for 1 >e*r The 
other patient has been ha ring palGa lion since adnns- 
uon, 8 months ago 

There were 8 case* of nnrofibrosarcomt 
Three of the patient* gave a history of in j 017 
at the gxte of the leuon previous to noticing 
the lesion In 7 of the case*, the tumor wu 
removed and irradiation treatment other too 
kilovolt \ rays or radium pack, was given 

In 1 case irradiation onl) was given by nmm cf 
too kQovolt X rajs This patient (fled 10 moolm 
after admission from rapid extension erf the Ie»»>* 
throughout the abdomen. 

The others hare been clinically wdl iforiojesrs 
1 for 3 years, t for over * Jean, j former 1 y**r * D ‘" 

1 has been receiving treatment over a pewd “4 
years There is no progression of the disease in ts» 
latter case but nod aka are still present 



SCHREINER, WEHR MALIGNANCY IN FIRST THREE DECADES OF LIFE 187 


There were 3 cases of unclassified sarcoma 

One occ u rred Intio month old female following 
Injury The tumor Involved the left temporal region 
md orbit, ww hard and seemed attached to the bone 
bnt X ra> plat a lbowed no destruction of bone. 
Section wo* taken but this tumor could not be defi 
nltely daarifi e d. Treatment was by means of 200 
kilovolt \ ray*. She died 1 yean 3 months after 
idmi*Eon from larcomatosi*. 

One occurred in the soft tiisues of the hand of a 
15 year old girl and the metacarpal bone* were in- 
volved Koondnrfly Treatment vra* b> mean* of the 
radium peck*. Marked regression of the tumor fol 
lowed. Sixteen months after admission, the patient 
died from mediastinal and lung metastasea 
The third case occurred in tne right thigh of a 22 
year old female. Thu tumor was removed sur 
dally and then treated with 200 kilovolt X ray* 
It b now 5 months since admission and there Is no 
recurrence since treatment 

Table XVI shows the ages and sex of the 
sarcomata, excluding the bone sarcomata 

HODGKIN’S DISEASE 

The total number of cases of Hodgkin s 
disease admitted to the institute up to Octo- 
ber i, 1933 was 137, 64 of these were m pa 
tients 30 yeara of age or younger as shown in 
Table XVII, 39 males and 25 females. 

Hodgkin’s disease is a disease of the reticulo- 
endothelial system which is looked upon by 
some authorities as an infectious granuloma 
and by others at least at times as of distinct 
neoplastic ongm namely Hodgkin’s sarcoma 
(Ewing) Hodgkin’s disease may occur at any 
age, 47 per cent of our cases occurred before 
the age of 30 It is characterized by a large 
variety of symptoms Zeigier, as quoted by 
Ewing, recognized an acute or chrome form 
The duration varies from a few weeks in acute 
cases to many years, but Is usually about 18 
months. In this disease the ongin may be in 
the lymph nodes anywhere m the body but 
frequently in the beginning involves the cervi 
caI, axillary inguinal, mediastinal or ab- 
dominal nodes Eventually most cases show 
a generalized involvement, progressive anre- 
nua, chlorotic type or even sometimes assum 
hga pernicious type In our experience 
blood examinations showed loss of hemo- 
globin and red blood cells the leucocytes 
vaned from 2,500 to 128 000 but, contrary to 
some authors, lymphocytosis or eosmopfulla 
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TABLE WTL — HODGKIN’S DISEASE 


Cun Ain Can* 

3 18 3 

0 19 3 

1 10 3 

1 ti i 

I 33 1 

o 23 8 

0 34 6 

os S 4 

3 36 6 

1 *1 3 

1 38 5 

o >9 4 

* 30 3 


was rarely observed An intense puntua is 
frequently associated with Hodgkin’s disease 
early as well as late. Fever may be present 
early but is usually associated with the temu 
nal stages 

From the diagnostic point of view, the en 
largement of the cervical chain, axillae, or 
inguinal nodes, which are painless, hard, and 
often associated with considerable fibrosis, 
are common clinical findings. Biopsy is essen- 
tial m the diagnosis of Hodgkin's disease 

Irradiation m Hodgkin’s disease is of dis- 
tinct palliative value and is in all probability 
the best form of therapy toda> The progno- 
sis is always grave The majority of patients 
suffering from this disease succumb before the 
end of 3 > ears. 

Of the 64 cases of Hodgkin’s disease m pa 
Lents under 30 years of age 5 were not 
treated, the 59 others were treated with 200 
kilovolt X rays with the following results 
Forty-eight patients died 21 in less than a 
year 14 m 1 to 2 years 7 m 2 to 3 yean, 2 in 
3 to 4 years 3 m 5 to 6 years, 1 in 6 to 7 years 
Three were lost trace of 1 after having pwllm 
tion for 2 years 1 after being clinically well for 
1 year 5 months, 1 who was unimproved after 
treatment for 1 year Eight are still alive 

1 for 4 years but is now m the terminal stages 
of the disease 1 for 3 yeara 4 months, filing 
well, 1 for 1 year 9 months who is having pal 
liation 5 for less than a year since admission 

2 are having palliation for 10 months and 11 
months, respectively and 3 are not improving 

Thirty-one cases are available for 5 year 
statistics 4 or 12 8 per cent lived 5 yeara or 
more Thirty nine cases are available for 3 
year statistics of which 8 or 20 per cent have 
lived 3 years or more 
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TABLE XVIU -iEUCAinA, AGES 



LEUC430A 

There were 20 ciw of leuacmia in patients 
under 30 years of age 1 1 lymphatic leucenuas, 
1 chkiroma, and 8 myelogenous leucaemias 
(See also under lymphosarcomata 4 casei 
with aleucemic blood pictures.) 

Table Wiii abows the ages of these pa 
tienti ix males 7 females. 

The patients suffering from lymphatic leu 
aenua complained of weakness loss of weight, 
pain in various parts of the body and epis- 
taxis The majority of these patients suffered 
from their symptoms for only a few months 
Upon examination there was found enlarge 
ment of the cervical axillary and inguinal 
nodes and enlargement of the spleen and liver 
The original counts showed the haemoglobin 
ranged from 10 to 70 per cent red blood count 
from 604 000 to s 020,000 leucocyte count 
from 29,000 to 525 000 lymphocytes from 79 
to 98 per cent Under \ ray treatment a 
marked drop m leucocyte counts was noted 
All of the patients in tho group died within 6 
weeks after admission Six of the cases came 
to autopsy with the usual findingi of a lym 
phatic leucaemia 

X ray treatments were given according to 
the total leucocyte count and the patient • 
general physical condition doee* of 25 to 40 
per cent at 100 kilovolta Patients were not 
treated If the total leucocyte fefl below 30,000 
Even in spite of this precaution m a few In 
stances, the reduction m the total leucocyte 
count continued until they showed a decided 
leucope m a . 

The chloroma occurred in 1 5 year old fe 
male. 

Her blood count an id minion wii hjcmoflobui 
(S*MI) 70 per cent, red blood count 3 IT^fioo leu- 
cocyte count *7,000 myelocyte 1 per cent, polymer 
pkoDenckan 63 per cent. lymphocyte* 30 per cent 
monocyte* 6 per cent Folloinnf treatment with roo 
kilovolt X rmyi over the orbit, lumbar end «crtl 
ttjVx*, the leucocyte count went down £0 17^00 
m.th a diflerential count of 64 per cent polvmor 


phoneudeara, si per cent small lymphocytes, 14 pct 
cent lai^e lymphocyte*, and tho patient was much 
Improved for *imo*t 3 months when the symptom* 
recurred and she succumbed to the disease 4 month* 
after she was admitted to the hospital 

The patients suffering from myelogenous 
leucaemia complained of the tame symptoms 
except that most of them noticed enlargement 
of the abdomen and the duration of their 
symptoms was for a longer period of time 
that is, from 6 months to 1 year and 10 
months 

The original leucocyte counts ranged from 
140,000 to 333,000 Following irradiation 
with 200 Idlovolt Y rays there was a redne 
tion in the total leucocyte counts and red tic 
tion In the sire of the spleen These patients 
were not irradiated If their general condition 
did oot warrant it or if the total leucocyte 
count was bdow 30,000 

One of the patients died in 23 day» from 
intestinal hemorrhage. The others lived from 
5 months to ai months. One patient Is still 
alive 1 year after admission At present the 
spleen is markedly enlarged and the leucocyte 
count is 1874x0 although at one time it wis 
as low as is 600. 

Two of these patients came to autopsy with 
the usual findingi of myelogenous Ieuaemla. 
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LEUCOOA 

There were 20 cases of 1 enormia In patients 
under 30 years of age 1 1 lymphatic leuarmias, 
1 chloromn and 8 myelogenous leucemlas 
(Set also under lymphosarcomata 4 cases 
with aleucwimic blood picture* ) 

Table XVIII show* the age* of these pa 
tienta 11 males 7 females 

The patients suffering from lymphatic leu 
crmia complained of weakne**, loss of weight 
pain In vinous part* of the bod} and epls- 
taxis The majority of these patients mffered 
from their lymptom* for only a few month* 
Upon examination there was found enlarge 
ment of the cervical anllarj and inguinal 
nodes and enlargement of the spleen and liver 
The original count* »howed the hxemoglobin 
ranged from 10 to 70 per cent red blood count 
from 604 000 to 5 020 000 leucocyte count 
from 19,000 to 525 000 lymphocytes from 79 
to 98 per cent Under X rav treatment a 
marked drop in leucocyte counts was noted 
All of the patients m thu group died within 6 
week* after admission Sir of the cases came 
to autops\ with the usual findings of a lvm 
phatic leu annul 

\ ray treatments were given according to 
the total leucocyte count and the patient s 
general physical condition doses of 25 to 40 
per cent at aoo kilovolts Patients were not 
treated if the total leucocyte fell below 30 000 
Even in *pite of this precaution in a few In 
stances, the reduction in the total leucocyte 
count continued until they showed a decided 
leucopenla 

The chJoroma occurred m a 5 year old fe 
male. 

Her blood count on idmmwn m hjrtDOfktbin 
(Sabh) jo P« cent, red blood count 3 776,000 leu- 
cocyte count *7,000 myelocyte 1 per cent, polyroor 
phoneodem 63 per cent, lymphocyte* 30 per cent, 
monocyte* 6 per cent Fofto*lni treatment with »oo 
ihorolt Y r»v* over the orbit, himb*r and *acr*l 
refloo*, the leucocyte count went down to 17/500 
with * different!*] count of 64 per cent polymoc 


pboneudear*, 1 * per cent m*11 lympboc) tc*, 14 per 
cent Urge lymphocyte*, and the patient »u muck 
Im pro red for almost 3 month* when the lymptcca 
recurred and *be ru arum bed to the di*ea*e 4 marthi 
after she wa* admitted to the ho*fft*l 

The patients suffering from mydogtoota 
leuacmla complained of the same symptom* 
except that most of them noticed enlargement 
of the abdomen and the duration of their 
symptom* was for a longer period of time, 
that is from 6 month* to 1 year and 10 
month*. 

The original leucocyte count* ranged from 
140000 to 332/500. Following Imcfiatkai 
with 200 kilovolt \ ray*, there was a reduc 
tlon In the total leucocyte count* and reduc 
tion in the size of the spleen These patient* 
were not irradiated if their general conditice 
did not warrant It or If the total leucocyte 
count wn* bdow 30 000. 

One of the patient* died m *3 day* from 
intestinal hremorrhage. The others bred from 
5 month* to 5i month*. One patient i* still 
alive 1 year after admission. At present the 
spleen 1* markedly enlarged and the leucocjte 
count Is 187,000 although at one time It was 
a* low as 12 600 

Two of these patients came to autopsy *™ 
the usual finding* of myeiogenou* letKxmu 
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A STUDY OF THE ACTION OF ERGOT ON THE HUMAN 
PUERPERAL UTERUS 1 

ARTHUR K KOFF II D Chicago 
Ft** tW Mat Bopfa* UwwtWj W (**t*tnc», MtsKn. U±rrWj»d 


T HE uncertainty concerning the them 
pen tic effects of ranoai ergot prepara 
tlons on the human uterus ha» fed some 
clinicians to question their clinical value A 
number of fart on contribute to thU oncer 
taint} The nature of the active principles of 
ergot ha* been the source of much controversy 
during recent years It follow*, therefore 
that since the active elements have not been 
conclusive!) established, the standardization 
of acuity Is difficult This difficulty Is in 
creased by the fart that uteri m different 
physiological state* of the tam e spedea, and 
in the same physiological states Ln different 
specie* often give divergent re*ult* with the 
same agent. Again finding* 1* vitro and in 
rcn? do not alway* correspond It L* obvfcm* 
that the mo*t desirable form of confirmation 
of experimental findings lies in their clinical 
applicability The following «tudy was under 
taken m order to investigate the relative din 
ical value of various ergot preparations. 

A itudy of it* history show* that ergot ha* 
■ome oxytodc effect on the human utenu It 
was first described m Adam Lo nicer a K retiler 
buck published m 1582 where it was men 
tinned a* a proved means of inducing pains 
of the womb ' In the 17th and 18th centuries 
midwives in mo*t of the European conn tries 
used homemade preparations of ergot to 
stimulate labor pains However ft was not 
introduced into official medicine until the 
early part of the 19th century In r8o8 there 
appeared m Tke lfedical Rtporilory of New 
York an account of Pul vis Partunens, a 
remedy for quickening childbirth Tins was 
published in the form of a letter from Dr 
John Stearns, then a practitioner in Saratoga 
County New York. Four years later Dr 
Oliver Prescott of Boston read a Dissert* 
tion on the Natural History and Medicinal 
Effect* of Ergot ” Subsequently ergot was 
used widely by phyiiaans In this country to 
stimulate labor and to control postpartum 


hemorrhage Today of course the dangers 
of administering ergot before the termination 
of labor are wetl known and Its use during 
this process has fallen into disrepute. 

The original edition of the U S P karma 
copoeta in 1820 was the first official publics 
tion to admit ergot as a drug Since tnis tune 
a Urge amount of chemical and pharmacolog 
ical work has been done to determine the 
nature of its active principles. It has been 
generally accepted that the activity of ergot 
lie* in the alkaloidal fraction Alkaloids were 
first shown to be present by Wenzell in 1864, 
but none was obtained in a state of purity 
until Tanret, in 1876 crystallized ergotinine, 
which proved to be practically inactive. 
Barger and Carr m 1906 isolated an alkaloid 
in the form of a crystalline salt, named ergo- 
toxine In the same year Kraft showed this 
alkakwd to be a hydrate of the ergotinine 
described by Tan ret Ergotniine was inves- 
tigated by Barger and Dale who believed it 
to be the active principle of ergot because of 
ft* ability to stimulate smooth muscl e, and 
particularly utenne muscle, of the operi 
mental animal* used Stoll m 1918 dis- 
covered a third alkaloid ergotamine, which 
has a physiological activity mdl*tmguiihable 
from ergotorine (Dale and Spiro 1922 Molr 
1932) Until recently both ergotorine and 
ergotamine were generally recognized as the 
active oxytocic principles of ergot. Still *n 
other ergot alkaloid iensfbamin has recently 
been placed on the market as an oxytocic. 

Much Interest was aroused when Molr In 
193 a working on the human puerperal uterus, 
found that aqueous ergot preparations, such 
as the fluid extract of the British Pharma 
copoeia showed an oxytocic effect far out of 
proportion to the amount of ergotorine and 
ergotamine present This Interested a* i£ 
particular since we have been using both 
aqueous and alcoholic preparation* of ergot 
with apparently equally grxxl clinical result* 
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Fif 1. Diagram erf ippantu* used ihcnring pcmtwn of hydrostatic bag in uterus 
StHette prevents bag from slipping down Into cervix 


When assayed for the specific alkaloids by the 
Broom-dark method, the aqueous prepara 
ton, ergotole, contained not over 015 milll 
P*™ 5 per cubic centimeter while the alco- 
holic preparation, fluid extract of ergot U S P 
contained over o 5 milligrams per cubic centi 
meter both m terms of ergotoxme as a stand 
ird. 

A review of the literature shows that the 
accuracy of conclusions drawn from clinical 
obsenitions on the efficacy of these ergot 
p rc porahons is subject to doubt Therefore 
decided to determine by a more direct 
m cfh°d the relative oxytoac value of an 
^eous extract (ergotole), US P fluid extract 
0 er K°f and various other ergot preparations 
conta ining the Isolated and presumably actne 
"haloids ergotoxme, ergotanune sensibamm 

method and siatewal 
The experiments were performed during the 
^ ma l puerpenum on patients who had had 
d on complicated labors and afebrile post 
courses This group of cases was 
^ or two reasons first because ergot 
PHKMations jre niainlj during the 

P^penum, and second because there was 
to rnZt 1 ^^ Meeting the patient, In order 
results more comparable each expen 
^ ^ performed on the fifth or sixth day 

thf> P^^rpenum and at least 2 hours after 
intake of food A modification of the 


method desen bed by Boumeand Bum In 1927 
and further elaborated by Moir m 1932, was 
used A sterilised watch shaped rubber bag 
was introduced through the cervix into the 
uterus by means of a stflette The bag was 
connected by lead tubing to a mercury' ma 
nometer which was fitted with a float and 
marker for recording contractions on a rcvolv 
ing smoked drum The bag was inflated with 
water to a pressure equivalent to 20 mllli 
meters of mercury (Fig 1) 

Sixty two satisfactory experiments have 
been executed and the following preparations 
have been tested In the stated number of 
cases 

1 Fluid extract of ergot U S P — 10 cases 

2 Ergotole — 8 cases 

3 Ergotanune tartrate — 10 cases 

4 Ergotoxme ethane sulphonate — 8 cases 

5 Ernutin (a preparation which contains 
histamine tyramine and ergotoxine) 3 cases 

6 Histamine — 4 cases 

7 Sensibamm— 6 cases. 

8 An ergot preparation 1 from which all the 
alkaloids were removed — 4 cases. 

9 A preparation 1 which contained all the 
alkaloids of ergot — 4 cases 

10 A preparation 1 containing the alkaloids 
of ergot except ergotoxme — 2 cases 

Prrpcrwl by frxjlatot lUrrm R TUx*i*uo, Diputmt of FRrr 
r—rrAc ol llix> bud Th« phmmiloij «od efac matr y 

of Um prrt*rxtie— * a b*«* reports elwwbm by Hr Tkompww. 
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ii A synthetic preparation resembling 
fluid extract of ergot — 3 ense*. 

In most cases a different patient was used 
for each test because the long duration of the 
action of some of these preparations prevented 
the recording of two experiments on one indi 
vidua! No 2 patients produced exact!) the 
same type of tracing One uterus was entirely 
Inactive another very active In general, 
three types of physiological reactions oc 
curred 0 ) Very active uteri showed contrac 
tie ns every 2 to 3 minutes (2) Moderately 
active uteri showed strong contractions every 
15 to 20 minutes. (3) Inactive uteri showed 
occasional weak contractions or none at all. 

The effects of these ergot preparations are 
Illustrated on the Inactive uterus only since 
the results are more comparable. When pos- 


sible each ergot preparation was tested by 
oral, subcutaneous. Intramuscular and Intra 
3 X 13001 administration 

ORAL ADlIlKISTlATIQIf OT ERGOT 

rarrAiATioNi 

From Figures 2 and 3 It may be seen that 
fluid extract of ergot standardized to contain 
0.5 milligrams per cubic centimeter of specific 
alkaloids produced the expected degree of oxy 
toac effect However ergotole, (Fig*. 4 5) 

an aqueous preparation containing not over 
0,15 milligrams per cubic centimeter (}i the 
value In terms of specific alkaloids! content) 
produced almost exactly the same effect Iran 
the standpoint of the onset duration and de 
gree of tonic contractions of the uterus It h 
surprising as Mdr (1932) pointed out that 



F*. 5. Ergotolc 4 cubic ecu time ten (equivikDt to o 6 mffiipin tpedfic *tt*Joids) Or*l admlnfa tattoo. Coe 
begun in 14 minutes. Rise above base line Indicated sustained tonic contractions Duration d tetany x boar 
ud 6 lrinutei. 


preparations of ergot which contain 
very tmall amounts of the presumably active 
People* should have an oxytoac effect that 
k *0 great Our experiments have demon 
*hited that this effect is far out of proportion 
k the amount of the so called specific alka 
present m solution (Fig 6) 
observations recorded in Figures 6, 7, 8 
9 indicate that ergotamine, ergotoxme, 
wnabamin given by mouth, even m large 
do not exert rapid or great enough oxy 
J*j c ^ect to be of dim cal value m obstetrics. 
J" 5 work substantiates the statement of 
-^toir that “Oral administration of ergotoxme 
V7 cr K°t amine even m doses of 2 milligrams 
^ not yield consistent results.” Wc wish to 


draw particular attention to Figure 8 which 
compares the effect of 2 milligrams of the 
specific alkaloid ergotamine tartrate with that 
of 4 cubic centimeters of the aqueous prepare 
tion (4 cubic centimeters contains o 64 mifli 
grams of specific alkaloid) Here, the rapid 
and powerful effect of the aqueous prepare 
tion when compared with the absence of any 
effect from administration of the specific alka 
loid Is striking evidence that ergotamine is 
not responsible for the major oxytoac action 
of ergot 

On the basis of pharmacological mvestiga 
tion it has been generally accepted that 
ergotoxme or ergotamine was essential for the 
efficacy of ergot preparations Preparations 
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Fix 6 FsrtXailDc etbtoe mfphcatte, j m»lb(rain* orally Oort d contraction octtmrd In 54 mWlft So 
ratuned ri»* ibcrra the but Ime Mlrated 1 m± ci tone* bcrt«i* Centra ct**n in IntencJtimt and irregular (Three 
milluTmiTa U erpHonm m fqmbt by uaar to to cubic centnarten a q oeo u a prtparatwc ) Tradn* «u cmUrann 
but ooly aectiora ol it ire ibwra *t hxbcatea by the record 



Fif 7 trjotxmmc tartrate, 6 rmlhfram* orally Contraction brjin In 4) rorautra N rtx aberra tie baa* hoe 
todieated lock ol tonm irarrw Duration o l cootractlooi m* t boar* ( 5 a mtfltxrarra oxotimine ft eqmraknt to 11 
cubic cmtinwtgra U S T flmd extract a l erfot ) 


containing negligible quantities of these ft Ik* 
lolds were therefore considered Inert by many 
authorities Contrary to this opinion admin 
Istration of aqueous preparation* containing 
insignificant amounts of the specific alkaloids 
products a degree of uterine muscle spasm 
considerably in excess of that produced by the 
alkaloids ergotoxine, ergotamlne and sens! 
bamln This suggests that ergot may contain 
a substance hitherto unidentified which is re 
sponsible for the major oxytocic effect 
In general It may be said that when given 
orally in proper dosage (4 cubic centimeters 
or over) both the aqueous preparation ergo- 
tole and USP fluid extract of ergot produce 
a rapid and powerful oxytocic effect. On the 
other hand, the action of ergotamlne, ergo- 
tonne, and seimbamm by oral admimstra 
tkm is so slow and m consistent that the 
dinlcal use of these drugs when given by 
mouth seems of doubtful value. 


INTKAUUSCULAE ADinNISTBATIQlf OT ESOOT 
PaZPAlATTONS 

It has been possible to obtain consistently 
good results by intramuscular administration 
of these alkaloids (ergotoxine ethane sulphon 
ate ergotamlne tartrate [gynergen] sens 
b&min) only in doses of 2 milligrams or over 
(Figs. 10 11 and 1 a) In some of these cases, 
shortly after administration, the patients de 
veloped headaches, blurring of vision and 
nausea, particularly after the administration 
of ergot n mine The results shown here and 
the numerous dinlcal reports on ergotoxine 
and ergotamlne leave no doubt that these 
alkaloids are effective parenteraDy Never 
tbelesa, these alkaloids were practically In 
active by mouth, and administration by the 
intramuscular route was often associated with 
toxic symptoms. These facts render these 
drugs less valuable and less dependable The 
fact that no symptoms occurred when large 
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Fig 8 Erpcrtunkie tart rite 1 milligram* orally Vo contraction d uring t hoar Four cubic centime ten aqueous 
opt gnen to mnv patient for comparison of effect. Contraction began In la minute* Marked rise In baae lino 
tonic con tractions, (Two milligram* crpo taro Inc la equivalent by assay to 13 cubic centimeter* aqueous 
erp* [crgotoH ) 



F*. 0 Se n si h a mtn , 4 cubic centimeter* (a milligram*) orally Contraction began m 30 minute* No rise In baae 
toe Four cubic centimeten ergotole riven a* control Onset of contraction* in 6 minute* followed by ■trona tetany 
Odr *ctMu of tracings are abown. 


of ergo tonne and ergot amine were given 
by mouth would seem to indicate that these 
c probably very slowly absorbed 
ho® the intestine Bum m 1929 estimated 
r** something like 30 per cent is absorbed 
the cat s intestine Nevertheless, taking 
this into consideration one should obtain better 
ts than those heretofore shown from the 
^ doses administered by mouth 
m t r a fk <tnc ] au ned by some authors (Jaeger 
tni? J , OI >' toac effect of ergot is due 
histamine. Thompson found m a senes of 
nnpm°f tam P^ ea a percentage of histamine 
pn^iromo 012 too 150 In our experience 
exerted no oxytoac effect by mouth 
mainffj transitory effect when given intra 
m * 93 o^F ^ , ) U ^P^^t by Thompson 

*^ L ADiaNIS rRATION OF ERGOT FRACTIONS 

^° m rtu dy that when given 
d 5U t >c ntaneously aqueous ergot 
hi which contain not more than 


traces of ergotonne and ergotaminc show' an 
oxytoac effect far out of proportion to the 
activity exhibited by the specific alkaloids 
present in the solution These alkaloids — ergo- 
tamine ergotonne senabamin — are prac 
tically inactive by mouth Moreover they 
do not stimulate the uterus to the expected 
pharmacological activity when given by either 
the intramuscular or intravenous route This 
suggests that the action of ergot cannot be 
entirely due to ergotonne, ergotaminc or 
sensbamin In fact it implies the presence 
of some more active substance, probably 
water soluble since aqueous ergot prepare, 
tions were very active With this in mind an 
attempt was made to divide ergot Into free 
tions in order to determine as much os possible 
the identity of the unknown prinaple 

Through the courtesy of Dr Marvin 
Thompson three fractions 1 were obtained for 
testing 

Tbc ctx-ncil ul pSmimTntnciral drttil* reprint tSo* (r*ctloo» 
wtrepre»alrib€^tl»»c«mliiW:»ert>oc,i*^i»*rtai*of tbt Ar»m- 
cu Ph*rrac*otic*l t»oc»i»oo U Wuhiuctoo, DC uduin pent 
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1 Alkaloid-free fraction containing essen- 
tially aU extractives of ergot except tie total 
alkaloids (Fig 14) 

3 Total alkaloidal fraction remaining after 
removal of fraction 1 (Fig 14) 

3 A fraction resulting after the chemical 
removal of essentially all of the ergo toxin e 
ergo tin ine and ergotamlnlne from fraction 
3 (Fig is) 

Each fraction was made up so that the 
dotage of 1 cubic centimeter was equivalent 
to ita amount in 1 gram of crude ergot 
From Figure 14 it may be seen that the frac 
tioo of ergot that did not contain alkaloids 
was absolutely Inactive Since the alkaloidal 
fraction did produce as rapid and powerful an 
effect as that obtained by oral administration 


of aqueous and alcoholic whole extract* of 
ergot one may say unequivocally that the 
activity of ergot lies in, or is associated with 
tblsalkaloidalfraction (Fig 14) It is probably 
true that during the process of extraction some 
of the activity Is knL It is evident, as shown 
in Figure 15 that even though the ergotoxlne 
was removed the remaining alkaloidal fraction 
had a high degree of activity As far as we 
can make out this alkaloidal fraction is re- 
sponsible for most of the oxytocic action of 
ergot 

El AZUATION 

It is the custom of most obstetricians to 
prescribe ergot preparations following the 
third stage of labor in order to produce tonic 
contractions of the uterus The objects of 


koff the action of ergot on the human puerperal uterus 


197 



F< I) S mri U mln 1 cubic centimeter* IntranrascnUriy Contraction* begin In 6K minute* Strong tetany for 1 
knr tad 46 niratei- 



1 mtni gram Intiamo*cnlariy Contraction* began In iK minute* Ri»e In Ixue line Indicated 
ZTtv “• ted 6 minute* followed by weak. Irregular contraction* Companion of the effect of 4 cubic centimeter* 
on the tame patient Tracing h cootinuon* but only part* are »bown 


^tment are mainly to control im 
and delayed postpartum bleeding 
U^rmvolntion of the uterus, to diminish 
aknuiood of postpartum infection by ex 
jTT^ stained lochia. Moreover, in some 
preparations are given in order to 
abortions in cases in which secun 
stained Practically all authonties 
tiSTr i U5C of ergot during any 

labor, mainly because of the danger 
rapturt of the uterus and asphyxia to the 
tCtWuc ^otoctions of the uter 

la^rrr^ 0 ^ ^ 8tate d here that we consider 
c ^8 clinically valuable when its 
aQ d consistent, and the con 
tljg 1 ^ DiC f° n g duration For 

tetame ra # _ f ucmor rbege, rapid action and 
Any dm 011 ^^ 0115 0X6 obviously necessary 
WotrartZL Produces only mtermittent 

dun™ tht LT 31 a J low blwd “g to take place 
value, Tt “^rvals and is therefore of little 
13 generally stated that drugs which 


exert a prolonged and tetanic effect are more 
desirable in furthering involution This 
opinion is probably based on the observation 
that postpartum uten m volute more rapidly 
when strongly contracted 

The task, of evaluating clinical reports on 
the merits of various ergot preparations is 
difficult mainly because a large number of the 
constituents extractable from the crude drug 
exert a greater or lesser degree of oxytocic 
effect Numerous attempts have been made 
to isolate the specific or active principles, and 
on the basis of the pharmacological results on 
laboratory animals most of these extractives 
have been given a fair clinical trial These 
extractable constituents of ergot were class 
fied by Thompson (1930) as follows 

1 Specific alkaloids such as ergotoxine, 
ergotimne ergotamine, and ergota mnm c 

2 Non spedfic amines such as histamine 
tyramme, acetyl choline 

3 Inert extractions These consist of one 
or more pigments 10 to 35 per cent of fixed 
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oil, small amounts of inorganic salts and ap- 
preciable quantities of proteroogenous sub- 
stances 

On the basis of pharmacological studies of 
the specific alkaloids onlj ergo toxin e and 
ergot amine stimulate uterine contractions. 
Of the non-specific amines, histamine and 
tyramine exert a weak oxytocic effect. 

Very few reports on the clinical action of 
ergotoxine are available Kehrer (191 1) found 
that injections of 1 to 2 milligrams were in- 
effective Sharp (191 1) found its action when 
Injected more prompt but weaker than whole 
ergot preparations. Moir (1931) discovered 
ergotoxine to be very active when given par 
enterally but practically inactive by month. 
Using miisde strips from the human uterus, 
Robeon (1933) found ergotoxine to be very 
active tn vtlrv 

Jaeger (1913) Bourne and Burn (1927) 
and others found that hypodermic adminis- 
trations of histamine stimulated the uterus 
during labor but noted unpleasant side effects 
such as headaches, flushing and nausea. 
Kehrer (1911) on the other hind, was unable 
to confirm the findings of utenne stimulation 
Using tyramine, Homan n (1912) concluded 
that this drug produced a desirable oxytodc 
effect (without the toxic effects of histamine) 

Since the isolation of ergotamlne in 1918 
numerous favorable dunes! reports have ap- 
peared with both intramuscular and oral ad 
ministration of thii drug Heilman (1927) 
recommends ergotamlne for postpartum haem- 


orrhage incomplete abortion menorrhagia, 
and metrorrhagia- According to this author 
hypodermic and oral administration are of 
equal value Turolt (19*3) makes the same 
recommendations and uses ergotamlne sue 
ceasfully in the completion of Incomplete 
abortion Bourne and Bum (1927) state that 
ergotamlne produced a powerful contraction 
of the uterus for 16 hours during the first stage 
of labor when 1 milligram was infected intr* 
muscular ly Suchs (1032) found that gynergen 
(ergotamlne tartrate) when given by mouth 
increased the rate of involution of the puer 
perai uterus. Moir (1932) discovered that 
ergotamine when given oy mouth, exerted a 
very weak effect, and was quite active ahen 
injected intravenously or intramuscularly 
On the other hand Adair and Davis (1934) 
also recording contractions by means of a 
balloon in the utenne cavity connected to a 
recording manometer s ere unable to show 
any effect on the contractions or muscle tone 
of the uterus by injection of r cubic centi- 
meter of gynergen intramuscularly 

One can readily understand that from these 
divergent results of clinical hmstlgation it tf 
difficult to draw very definite condusoti* 
Nevertheless on the bans of the phanns 
co logical and dmical data, both ergotamlne 
and ergotoxine have become generally recog- 
nised as the active or specific pr lndp ie* 
mainly responsible for the major ojytoac 
effect of ergot. As a result, an attempt has 
been made to standardize ergot with respect 
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Ff 15 Traction 3 (total alkaloid* with roo*t of the eigotorine removed), 4 cable centimeter* orally Contraction* 
btp* b 13 minute*. Strong ctmtractkrm alternating with period* of tetany bated over 3 hour*, to minute* 


2 Oral administration of ergotoxme ergo- 
tanme, and semdbamin give slow and variable 
results. The onset of their action vanes be- 
tween 25 and 55 minutes The contractions 
ire weak and irregular and tonus is absent 
These drugs given b> mouth arc of no clinical 
value in the puerpenum 

3 Aqueout ergot preparations induce an 
activity far out of proportion to the amount 
of the hitherto identified specific alkaloids 
present in the solution This fact suggests 
that ergot also contains an unidentified active 
pnnople. 

4 - Ergotoxme, ergotamine, and sensibamin 
by intramuscular and Intravenous routes are 
nK batingmshable from each other in their oxy 
t°cic effect on the postpartum uterus Dosage 
of 2 milligr ams of these alkaloids by the intra 
muscular route in the majority of cases pre- 
sets a good dim cal effect but unpleasant 
effects with t.hm dosage are occasionally 
^penenced In doses of less than 2 milli 
Puns the results are often variable 

5 Fluid extract of ergot U S P and aque 
extract (ergotole) produce a more rapid 

Wronger, and lasting effect by mouth than 
ergotamine, ergotoxme, and sensibamin when 
by the tntramuscuhr route 

6 Histamine when given by mouth, Is in 
active, and by the intramuscular route has a 
r*P^d but slight, oxytocic effect 

7 Fractions of ergot containing no alka 
as determined by the Thompson method ^ 

extraction when given by mouth in large 
{ “ > *es, exert no oxytocic effect 


8 Fractions of ergot containing nothing 
but the total alkaloids exert an oxvtoac 
effect similar to the U S P fluid extract of 
ergot and to aqueous extract. This indicates 
that the active prmdple is either an alkaloid 
or some chemical substance doselj associated 
with the alhaloidal fraction 

9 Alkaloidal fractions ergotoxme having 
been removed exert an oxytodc effect iden 
tical with that produced when ergotoxme is 
present This indicates that ergotoxme is not 
responsible for the major effects. 

BIBLIOGRAPHY 

1 Adaix, F L and Davd M E A itndy of human 

atenne motility Am. J Obft, ft Gynec^ 1934, *7 

383- 

2 Baku, G S. Ergot and Ergotism 1931 p. 7 

3 Baku*, G S and Cam, F H Note on ergot «Tka 

loid* Chem. New*, 1906 04 80. 

4. Baku*, G S . and Daix, H H. Ergotoxine and aome 
other corontnent* of ergot Blo-Chem J., 1907 
s * 4 o-*w- , „ 

5 BovwcEjA andBnaw J H. The do»ge and action of 

pituitary extract and of the ergot alkalokli on the 
nteru* In labour J Ob*L * Gynwc. Brit Emp. 
1937 34 *4^r-i68- 

6 Biooit, \V A^ and Clam, A J The atandardiration 

of ergot preparation* J Pharmacol. Sc Exper 
Therap , 19*3. « 5 V- 7 +- 

7 Bum J EL The oral admlniitraU 00 of ergot. Quart. 

J Pharm. ft Pharmacol 19*9 1 515-324 

8 Daix, Sra H. H and Sn*o fL Die w&kaamen Alka- 
loide dea Matterhorn* Arch, f exper Path, o Phar 
rnaiol 1011 93 337-350 

HmtAKX E. Cbemiicbe phyxWoglachc and klinbche 
Sttrdien aeber Syrtoren an ■ynthetlache* Sekmle — 
Eraatx praeparat Moenchen met! Wchnachr 
19U J9 137 ° 

ITellmajc A. XI Obatetrical and gynecological u»e* 
o! ergotamine, the principal active alkaknd of 
ergoL M J ft Rcc 1937 J «n 


102 


SURGERY G\'NECOLOG\ AND OBSTETRICS 


ii Juan F \ touche nr \ erweodnnx da D lurid* 
iolykthykiiiln* in der Gcbartihflfe. ZentraJhl f 
Gjnifk 1911 37 163-169 

11 tmo, E. Elmucbe expo m am te Be Cctrnodnm- 
peo other die l\ ebentiefcritU da roenwhBcbrn 
Utcnn. \ erhandl. d <Jeot*eb Geadlwh f Gywaek 
tgit 14 660 

13 Eiin F Ueber du MatterLnrn Arch d Fbinn- 
•nl 1906, 144 336-3*9 

4 Hoa, C. Tt» kDo* d erjot perpwritjai* 00 the 
puerperal u term Bnt 1 1 T 193*, June iS 
ij Idem Qmiol comparkcc erf erpiiOTme tnd rrp>- 
taurine Bnt. II J 193*, June 4 

16 Pun. D*m wd Con? or ErfOM 1 rtamfarriutrd 

■otutlco of *ertuh*min 1 new rmd alLwlcrfd 1934 

17 Phhcott, 0 k dwelt* t>cp on tie nitonl hiilory 

tod mrdidail effect* erf tie xcale cornu tom, or 
ergot Quoted fawn G S Birger Ergot ind ctt> 
tnm, p 1 j-16 


18 


* 9 - 


14 

JJ 

16 


the 

and 


hoc. Sled , 1911 4 114 I JO. 

Stoll k Zur Eennlnl* der MattrAorn ktlxVJy. 

\ erimndl wfawra. naturl Geaeflwrii 1920, p 173 
Seen, J Ergot pnmhjiuh and erg* thmyy fc» tie 
poerperinm M J t Rec, 1931, Dec 
Ti'aurT, Chuu» Scr la p r nrix t (Ten nowrd d> 
loide, reTjoUrdoe dim le angle ergute J depJttrm. 
et cfnm 18-6,13 17-19 

T*OMr*o-r, iL R. Tie pJanmcoJou erf erpM Part 
IX J km rttirm W 1930, 19 70J 
Had pp 1 1 -Ji 

Tncoa, H 7 Steam* mud FuhW piTturierrL ka J 

Ct*L k GyneC, “kpt roji u 418 
Toon M Ueber Gjuergeu Med Elm 19 j, ig 
p 1139-1160 


Ro**o-< J M Tie reactivity and activity erf 
rabbit 1 » erterm during pregnancy partariijee, 
the poerperium. J Phyaiot, 1933, 78 309 
Sain J G Ergot, a dedal ttudj Free, t 


THE PRESENT STVTCJS OF THE STERILITY OF 
SURGICAL CATGUT SUTURES 


Wmi PA«ncuL\K RtrambCE to Wextcak Math Catt.ct 


RALTHOkEEEY CLOCE, M D FkCP New \ctts 


AS a result of his finding (6) virulent 
/ \ *pore forming anaerobic bacteria of the 
1 V gu gangrene group in a batch of catgut 
sutures used in the operative wound* of 5 pa 
bents io a New York. Dt> hospital, and in 
whom fatal gaj gangrene occurred — coupled 
with his recover} of the same organism from 
one of the fatal cases— a comprehensive studk 
of the iterihu of catgut was proposed by Dr 
Frink L Meleney HI* aim was that it 
shall not be possible for anyone to buj on the 
market catgut that is not absolutely sterile 
( 4 ) 

At the Clinical Congress of the American 
College of Surgeons in 1929 Mdene} (4I 
reported the result* of his preliminary study 
He stated 


Tb* Hoajatal Standard 1 ration Committee of the 
American College of Surgeon* promised that if the 
result* of thi* itu<h sere entirely aatlifactory they 
would recommend the product* of oohr tboae firm* 
which were writing to *nb)ect their good* to this test, 
not occaixjrulh but with specimen* from er-er) 
rinyle rterilurd bit dr of material It w*i fdt that 
all of the reputable firm* w odd be wHlmt to follow 
the lead In the matter and adopt the ttarxlud test 
and any firm* which did cot falltnto bne woald find 
do maAet for their good* If hospital* and doctor* 


tbeconntn m er then followed the advice of the rota- 
mlttee the% could bur catgut with perfect confidence 
and perfect *ecurity and the rut of fatal acodrot* 
inch as I have described would be rednetd to a 
minim um 


Later Mdene} and Chfltfield (5) submitted 
an effective test for the *teriEt\ of catgut and 
reported that the product* of ten firms had 1 
b«n found sterile while the sutures of seven 
firms proved to be non-*terile when subjected ■ 
to thl* test. 1 

In knew of this excellent and comprehensive - 
bacteriological study it is most unfortunate >• 
that the Mdeney and Chatfield technique was 
not adopted as a standard method to be en- - 
forced by some controlling authority As *0 • 
aptly stated by Mdeney (4) ^ 


I bdieve that you wiH all agree with me In 
that there ahould never be any competition of at gut 
firm* In the matter of tferffity Their product* mar 
vie with one another with reipect to other poyUau 
charset erbtK*— ten*De atrenfth, abaortatahty s** 1 
what not, bet tber ahould all bare die ****** 
factor of iteriUty There U no rdatfntr abootster 
illty It b an aboofute term which mean* the abwnce 
of tiring dement* 


For the purpose of determining the practicd > 

value of the Mdener and Chatfield test for 1 


CLOCK STERILITY OF SURGICAL CATGUT SUTURES 
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lly since it was 


nUE L— TOTAL QUANTITY TESTED OP THE 
rrara American brands op catgut 

JTTOTES 




lu raumusn tne test as a standard 
Ittnwi highly desirable to apply this tech 
jw to a large number of lots of sutures of 
nothc Amen can brands over a considerable 
pww of time. I dedded to undertake such 
■ Hrahgation and, beginning early in 1930 
■aeon turning each year thereafter I pur 
m the open market sc\ eral 
wtares of each of the twelve Amen can 
catgut 

frying the course of this investigation I 
?T “ ^tensive study of the possibility of 
r“[ m iv sterilizing catgut by means ot 
lT^“. treatment My research on that 
f 2 ' ^°wed the necessity of making 
ana <> r wrs of some of the sutures before 
jeeting the lot to bactenological ezamina 
ana it also emphasized the importance of 
^ M a preliminary step in the technique 
neutralizing fluids to dissolve and 
^ve any chemical with which the sutures 
Jf 1 impregnated Further I devised 

three additional controls 
eguards for use with the Meleney 
^Qiatfield test 

' fo u e * en ^ investigation involved a total 
5 »ts comprising 6,184 catgut sutures 
during a penod of five consecutive 
n. j 930 , i 93 i » 1932 1933. an d 

fcui 1 k ^ The sutures were examined 
^^mk>gically by the Meleney and Chatfield 
or, by their method m conjunction 
^ *P caa l neutralizing solu 

much I have previously reported (2) 
tn rpjo Tests were applied to 87 
i^mprising 916 catgut sutures. Seven 
lT/t Werr uniformly sterile while the five 
of Manufacturers A, E, F, G and I 
^d to be non-sterile (see Table II) 


TABLE a —PERCENTAGE OP NON STERILE LOTS 
OF CATGUT SUTURES OP THE TWELVE 
AMERICAN BRANDS 

MW**™- i fJ o r*j, 
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53 
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53 
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RauUs m i 93 i This year, roi lots rente 
KBUng 1 064 catgut sutures were tested. 
Again seven brands were sterile, while the 
five brands of Manufacturers A, E F G xcd 
J were non sterile. Four of these non-sterih- 
brands (products of Manufacturers A E. F 

T^Ie% W ' rc ^ n ° D 5teliIe “ ,93 ’° rKt 
Result: in ipjj In this year, 142 lots cr- 
sistmg of 1,482 catgut sutures were subfari^ 
to tests for atenbty Again, seven brands 
uniformly sterde whfle the five brands 
b> Manufacturer, A, E, F, G and I weretri 
sterile These are the same five brands rrdM 
proved to be non-sterile m 1910 and ' 

them (producta of Manufacturers' A I Fe-- 

G) were also found non-sterile In 
Table II) / ^ 

Remits in i 933 Tests were appb~» a „ 
this Year to 136 lots comprising 1 , - Z _ 
sutures. Eight brands were sterih- r - ~ 
four brands of Manufacturera A } ' ~ T". 
were found to be non sterile f r ' - 
non sterile brands marketed hr rr * 
hirers A and F, were also non-st^>V ' ^ 

1931 and 1932 One brand r ' 

Manufacturer I, was found noa-t Cr ~ 

1930 and 1932 The other 1 * r 
marketed by Manufacturer J Ttr / 
m 1931 but was found sterile 1- . 

(see Table U) L-'t— , ^ 

Results in 1934 Tests >rare r . 
lots comprising 1,392 caw "" " ' ' 3 
brands were uniformly sttric >- 

brands made by Mamjfict--— 1 ’ 

and I were non sterile. TlL - ” rV 
five brands which prtriTd *’ >rre 

-* "£• 1 —he 
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aho In 1930 and 1932 Two of these non sterile 
brands, made by Manufacturer* A and F 
were found non aterile also in 1931 and 1933 
Two non aterfle brand* marketed by Manu 
fadurera E and G were also non-sterile in 
1931 Theotbernon sterile brand marketed bj 
Manufacturer I wai non sterile also m 1933 
(see Table III 

HIE NEED roa STE»IUT\ CONIROI 

Tlus Investigation which involved the bac 
tenological testing of several thousand of 
catgut suture* and which extended over a 
period of 5 consecutive year*, ha* demon 
st rated the value of the standard bacteriolog 
leal test proposed by Melenej and Chatfidd 
When used with the three additional controls 
and the spedal neutralising solutions which I 
previou*l\ reported (a) their bacteriological 
test ha* been found to be an efficient and re 
liable test for the sterility of surgical catgut 
sutures 

The results of mj investigation of the iter 
lhty of Amen can made catgut sutures have 
demonstrated conclusive!} two important 
fact* first that in spite of the widespread 
interest manifested in Melenc) s stud} of 
catgut sterility and his recommendation for 
it* control there are still being marketed sev 
era! brands of American made catgut sutures 
which arc non-sterile and second that the 
need for an adequate control of the sterility 
of catgut sutures manufactured and *o!d in 
America, and which was apparent In 1929 
still exists 

In 1931 the American Medical Association 
appointed a Committee on Catgut Standards 
for the purpose of studying and recommending 
a suitable sterility standard and a method of 
enforcing compliance with such a standard by 
some established authority A report from 
this Committee has not yet been published 
and non sterile catgut sutures continue to 
remain a menace to the surgical and hospital 
professions and to surgical patients, as Indi 
cated by the results herein described 

In Great Britain the Therapeutic Sub- 
stance* Regulations prescribe a bacteriolog 
ical test to which rpearaen* taken from every 
lot of sutures (tola in that country must be 
submitted However the Regulations unfor 


tunateh do not provide for the use of ipemJ 
neutralizing solutions so thst chemlciJl} 
sterilized sutures which are not actually 
sterile but in which bacterial activity has been 
inhibited will pass the test This was dem 
o nitrated in ray recent research work on the 
sterility of foreign made catgut sutures (3) 
wherein I showed that non sterile sutures arc 
being manufactured and sold fn England and 
that similar conditions exist in France Ger 
many Japan and Spain Hence there is t 
world wide need for the control of catgut 
sterility 

In this connection however It should be 
pointed out that Great Britain following the 
exhaustive survey of catgut sterilit} by Bui 
loch was quick to recognize the Importance 
of controlling the sterilit} of catgut sutures 
as evidenced by the prompt enactment of the 
Therapeutic Substances Regulations of Jana 
ar} 17 1930 Much credit is due Great 
Britain for having been the first country to 
take such decisive and constructive action 
toward safeguarding the interests of the sur 
gical and hospital professions If and when the 
United States of America adopts a standard 
test for the sterility of catgut sutures, it 
should profit by the experience gained as a 
result of the British Regulations by making 
the test sufficiently comprehensive to detect 
chemically sterilized sutures which contain 
viable bacteria whose activity has been merely 
inhibited by the chemical treatment. This 
can be accomplished by incorporating the 
necessary neutralizing solutions (2) as part of 
the technique prescribed in the test 

BUmiAK\ AND CONCLUSIONS 

i During a period of 5 consecutive years 
including 1930 1931 1912 1933 and 1934 a 
total of 605 lots comprising 6 184 sutures and 
embracing twelve brand* of American made 
catgut was subjected to a rigid bacteriological 
study The product* of Manufacturers A and 
F were found to be uniformly non-sterile in 
each of five consecutive years Two brands, 
made by Manufacturers E and G were non 
sterile In 3 consecutive years and then after 
an Interval of 1 year m which they were 
sterile were again found non-sterile thus 
being non-sterile In 4 non -consecutive years 
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Ooc bread, marketed by Manufacturer I, was 
Doo-sterile m 1930, and then, after proving to 
be sterile m 1931, was found non stenle m 3 
mnjetntive years, thus bang non sterile in 4 
coa -consecutive years The other non stenle 
bund, the product of Manufacturer J was 
non iterfle in 2 non -consecutive years (see 
Table II) 

j Based on the results of this mvestiga 
bon, it seems fair to assume that all catgut 
manufacturers in America are not using the 
bacteriological test proposed by Mcleney and 
Chitfidd (5), or, if so, they are not employing 
the ipeaal neutralizing solutions recom 
mended (2) as a preliminary step in the tech 
nlqoe. 

3 Apparently the publication of the re 
salts of Melenej ’s study of catgut stenhty has 
hid little or no effect in ridding the market of 
»n sterile sutures, for, dunng each of the 
5 consecutive years since his preliminary re 
port was made, non sterile sutures have been 
marketed by several American catgut manu 
fictorers. 

4* The results of this extensive bactcno 
logical examination of American mode catgut 
stores earned out over a penod of 5 consecu 
the years, as herein described have proved 
conclusively that the danger of non sterile 


sutures still exists, thus jeopardizing the rep- 
utations of the surgical and hospital profes- 
sions, as well as the welfare and life of surgical 
patients 

5 Adequate control of the sterility of sur 
gical catgut sutures in £he United States of 
America by some recognized authonty Is of 
vital importance It constitutes a serious 
problem and one with which the surgical pro- 
fession has been confronted for many y ears. 
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THE REACTION OF LIPIDS IN THE BLOOD LEUCOCYTES TO 

fever and infection 

ELDON M BOYD HA MD C.M., Rootote*, New York 
frwa Dep«rt»al of Obftttna «»d tb« CmJrwtJty of RoAoter 


S OME tune ago there was begun in this 
laboratory a senes of investigations on 
the fat metabolism of the white blood 
alls. The original purpose was merely sden 
hfic, to study variations, if any in the several 
hplcia which might be present in the blood leu 
c °cytes under conditions in which the latter 
'ire known to change numencally or histologi 
ally As so often happens with research in 
“pure science 1 practical applications of the 
information thus denved become apparent 
from time to time In so far as the present in 
vestigation has progressed to date it has be 


come more and more obvious that a definite 
prognostic significance may be attached to 
lipid analyses of the white blood cells in infec 
tive or potentially infective cluneal conditions 
Data will be presented in the present com 
mum cation indicating that such is abundantly 
true in cases of fever Whether or not the in 
formation so obtained warrants the added 
time and labor Involved In the analytical pro- 
cedure remains to be seen 
The work began with a few observations'on 
the phospholipid content ol the blood leuco- 
cytes in dogs (3) The method of separating 
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the leucocytes from blood plaxma and the 
erythrocytes was described in the next paper 
(5) and is in many respects the most difficult 
step of the whole procedure. ere it possible 
to remove a liter or more of blood from men or 
women and repeat this at intervals of hours or 
days without any ill effect on the health or 
physio log} of the subject It would be a simple 
matter to obtain enough white blood ed l* for 
lipid analysis-white alls which were entirely 
free from the last trace of plasma or red cells 
Obviously removal of such large amounts of 
blood is not practical Even If it were so It 
13 probable that large venesections would of 
themselves affect the subsequent lipid con 
tent of the leucocytes, since haemorrhage is 
known to produce a marked liparmla In blood 
plasma (1) 

Since repeated venepunctures were to be 
necessary in order to follow changes In the leu 
cocytic lipids, it was decided at the beginning 
of this series of Investigations that the method 
to be adopted should require not more than 50 
cubic centimeters of blood. Subsequent anal 
vies have shown that the amount of blood 
required depends upon the leucocyte count 
When the count is ro 000 to 15 000 25 cubic 
centimeters of blood suffice 150001025000. 
20 cubic centimeters and over 25,000 ro to 
15 cubic centimeters In cases of leuacmi* 
with a white cell count of 100 000 to 400 000 
as low as 5 cubic centimeters of blood have 
been used. The dtrated blood is centrifuged 
and the white cells removed and weighed as 
previously described (5) No attempt is made 
to purify the leucocyte fraction for two rea 
sons first, because some of the cells would be 
lost and the amount of blood stated yields the 
minimum of leucocytes necesaary for analysis 
and second because washing the cells might 
dissolve some of their lipids, particularly phos- 
pholipid The white cells thus obtained in 
variably haw traces of plasma and red cells 
they usually have a slight tan or reddish color 
However changes In the lrpld content of this 
fraction of blood have been proved to be due 
to changes in the leucocytes themselves This 
was done by analyzing the hpid content of 
blood plasma and the red blood cells of the 
same samples of blood from which the leuco- 
cytes were obtained It was found that 


a. The total bpid of the leucocyte fraction 
was invariably higher than that in plasma or 
the red cell*. 

b The percentage composition of lipids in 
the leucocyte fraction was different from that 
in plasma and the red blood cells. 

c. Marked increases or decreases In Dpid 
content of the leucocyte fraction were often 
accompanied by minor changes in plasma and 
redbkwd cells frequently change* in the latter ; 
two y. ere the opposite of those in the former 1 

d. In a few cases sufficient blood was avail 
able to give samples of pure leucocytes The 
fat content of these pure ceDi was within 5 to 1 
10 per cent of that of the "leucocyte fraction" 1 
as routinely used. 

For these reasons changes In the lipid con • 
tent of the Teucocyte fraction of blood *0 
obtained are considered to represent changes 
in the hpid content of the leucocytes them 
selves For the same reasons It is felt thst 
the true absolute changes In the white blood 
cells are even more extensive than have been 
found by analysis 0! the Teucocyte fraction. 
Contamination of this fraction with some 
plasma and red blood cells will tend to de- 
press to some extent the marked change* 
occurring In the white blood cells. In the ^ 
few cases In which pure leucocytes were se 
cured the white blood cells were found to 
contain 5 to ro per cent more lipfds than the 
Teucocyte fraction of the same blood. 

\ further factor of prime importance to the 
present investigations was the fact that minute 
amounts of bpidi. as low as half a mffbgram, 
may be accurately determined by the recent 
improved micro-methods of lipid analysis. To 
IV R- Bloor and hit associate* go the major 
honors in the development of these micro- n 
methods Thor technique still requires coo 
siderable experience before reliable result* are 
obtained The study of leucocytic lipids was 
prefaced by an analysis of the various micro- 1 
methods (4) A number of oxidative prove- ► 
dures were tried out, modified, and brought to- ^ 
gether resulting in the production of a general > 
procedure whereby all the known blood and \ 
tissue lipids could be simultaneously deter ^ 
mined. 

Having developed a suitable method of 
analysis, the next step was the presentation 
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of i rra of tests on the lipid composition of 
ffcte blood cells in normal individuals (5) 
\® obnous changes were encountered m the 
flute cells of pregnant women (7) although 
tie fijwis of blood plasma were all elevated 
(6) If a nything there was a decrease in the 
k^ocytk lipids during pregnancy, particu 
Wr in the neutral fat and cholesterol ester 
rations (7) Following parturition, however 
V s V “"f* 1 rise m the hpid content of 
■ULTlS* j 0 ?^ ce ^ s due to an increase in 
Wjrolipid, free cholesterol, and neutral fat 

2L i™ 8 ”*® ±d not fl PP ear t0 bear as 

irret a relation to lactation as to the involu 
processes and repair In contrast to 
ms, the fall m plasma lipids dunng the puer 
praum was directly inHuenced by activity of 
Z ^ Ends ^ increase m neutral 

of the white cells was taken to mean a 
action by these cells in removing 
dftns fat of the mvolutmg uterus. The 
Z??? m P . h< ? phoL P ,d ^ cholesterol 
rtrof tfeSSfr 1 a ^, SlgIllfymg increased actn 
}| L ‘ “ e w bite cells in response to the infec 
to agents at open surfaces 
introduced a new concept that it was 
to determine the activity of the white 
* by measuring their lipid content As pre 
reviewed ( 7 , 8) Bloor and his co- 
nJ™* "*** ahown tJbat activity in a tissue 
onm.n 0 m ^ ase 111 ^ phospholipid content 
^ Bloor has augmented his original 
tori .nj° n ^ 1IS re ^ a * 10n in the corpus luteum 
•I toietnum of the sow by showing that 
fmn /«T rC ^ a ^ on bolds in the case of muscular 
^ (Bloor and Snider 2) 

wing this hne of thought the hpid com 
n of the white blood cells was followed 
(c\ £ convalescence from surgical operations 
noted that patients who exhibited 
n.v> Wealthy postoperative course had a 

tin* a, Pboqihohpld and free cholesterol of 
fnf blood cells Severe postoperative 

actions and death were associated with fall 
t JL| “J 8 , for phosphohpid and free choles- 
« n j and amounts of cholesterol ester 
fQrm neU ^ ra ^ bpid variation m the 

txvih^ 'vas mdicative of Increased ac 

Tn ktter group decreased activity 

bmri ^ n ^ unc t 10n ^rith a recent survey of the 
^ changes dunng fever and convalescence 


in blond plasma and the red blood cells a 
stiidy has also been made of the variation in 
the lipid content of the white blood cells The 
results to be described bear out the condu 
sion heretofore noted that the activity of the 
white blood cells ma) be determined by lipid 
analysis In such a manner it will be shown 
below that a ‘ turn for the worse m fever pa 
tients may be predicted several days before 
clinically apparent Apart from this practical 
application, the results are presented for their 
value m displaying the fat metabolism of the 
white blood cells dunng fever 

It will be unnecessary to review here the 
relation of the present line of wort to previous 
histological and chemical studies on the white 
cells 

experimental 

The cases to be presented were all female pa 
tients most of whom were on the gyneco- 
logtcal divfaons of the Strong Memorial Hos- 
pital Blood for analysis of the white cells was 

obtained under fasting conditions, usually , n 
the morning before breakfast. The leucocytes 
were separated, extracted and analysed by 
methods previously described (4, 5) 1 

The senes includes a vanety of severe fever 
conditions a number in which the patients re 
covered normally and several In which the 

disease was prolonged or death occurred The 

different reaction of the white blood cells in 
these 3 groups will be demonstrated below 

OEOtTP I— NOR1IAI. RECOVERS noil SEVER 


< ‘‘' 1 1 . ^' r * c B a ,8 yell Old woman who 

2, S 1 P ^ ber V« J l i ? ducrd * n * b °rtfon upon her 
Klf following the missing of , menstrusl w n o£. 
Five day. liter on September 8 die complSmdof 

mantps On entering hospital ehe was found to hare 
a temperature of ,8 8 degrees C. with an elev^ZJ 
pulse rate and resplrstlon. No growth was nhrelwfS 
from a blood culture but the unne was rxislli^ f 
Bidhua COIL The tempereture beJU re ^tv 
and her general condition became sericuta. 
don revealed an eitenifys inflammatory i 

deprivd. MU, abscess fonnadoT^nd^m 
tonltts On September 3i and 17 she wtt ^ 1 
blood transfusions ot joo cubic cendmeterses^l^h \ 
her rendition became woree. ClinfaSly the^ftkSt 

ft ?«. 

pboUpId sad tree cholesterol rentent 
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th i n the average no rmil, augEeztlng thit the b*H t 
good response to Infection by her white blood cells 
Hence It tu decided to perforin t posterior coipot 
oeny tod relieve the prewurt c4 pot In the pelvis. 

The responae to operation was striking, Her fever 
Imnxdlitely subsided tnd the rapidly Improved A 
tecond analjsii of the white blood edit was per 
formed on October i, the fourth day tftei operation, 
tnd t third on October 14 At the Utter date the 
wj sell on the road to recovery there * aa no drain- 
age from the cWpotomy tube and Dakin • Irriga 
lions returned dear fluid 

The fotkrslng valoea *ere found on analyzing the 
*hlte blood edit For convenience the various 
lipicLa determlnetl will be Indicated by the following 
symbols— toul Upld, T L total fatty add TT A 
neutral fat N F total cholesterol, T C eater 
cholesterol, E C free cholesterol, F C pbosnho- 
bpHP 



It may be teen that analvaea of the white 
blood cells In this cate revealed Information of 
much value In determining the prognosis and 
treatment On September 28 the patient ap- 
peared on the verge of death and clinically it 
was Impossible to tell whether opening the 
pdvu would relieve her symptoms or hasten 
death. At that time the leucocyte* were found 
to have activity greater than normal accord 
ing to their Upld analysis The phospholipid 
content waa over 1 poo milligrams per cent 
the free cholesterol was 248 milligrams per 
cent contrasted to 190 for normals, neutral fat 
was low — so milhgnLms per cent (normal 
around 500) and ester cholesterol was not 
elevated The significant value was the high 
phospholipid which always indicates increased 
activity Active tissue usually also contains 
increased amounts of free cholesterol and low 
value* for ester cholesterol and neutral fat, 
and these added features also characterized 
the leucocytic lipids on September 18 
Hence It could be said from the lipid analy 
sis that this patient had a good resistance to 
infection and that the symptoms were due to 
the mass of the infecting organisms present 
When this was relieved by a posterior coi- 
potomy the active leucocytes rapidly ever 
c«m f. the remaining organisms The &nsJysfi 


of October 2 a few days after operation indi 
cated a further Increase in the activity of the 
white cells as evidenced by a rise in photpho- 
hpid and free cholesterol. Daring convales- 
cence on October 14 the leucocytes still con 
tained large amounts of these * lipids. 

CjlSI t Mia AC a *6 year old ntota, nvt 
a history of haring had an abortion, complete about 
3 seeks previous to admission to hospital, on a 
pregnancy of about 6 seeks duration She de- 
veloped a fever and pain in the laser abdomu*l 
region, and on era m l nation wai found to hart large, 
tender maaaes In the pelvis Her blood aasemana 
was 1+ white cell count SJ.300 (M per rm\ poly 
morphonu clears) and the had a tempera tore of 
38 5 degrees C. 

On February 8, 1934 1 seek after admission, her 
white blood cells were analyzed and found to con- 
tain elevated values for phospholipid ami free 
cholesterol and email tmountt of ester cholesterol 
and neutral fat "With this evidence ol Increased 
leucocytic activity the prognosis was rood. Ho* 
ever the abaceas failed to point qofckly and the 
temperature kept rising each afternoon. On Febru 
ary 13 the analysis was repeated with essentially the 
noe rein Us A posterior colpotomy s as perfern*d 
on February 17 and, as In Case 1 the patient Im- 
mediately Improved 

The following values represent the results erf the 
lipid analyses 



The rtsolta of this case are practically Idea 
tlail with those of Case 1 Throughout thefe 
brDe period the white blood cells contained 
more phospholipid and free cholesterol and 
leas neutral fat and ester cholesterol than the 
average normal Thus although the patient 
appeared to have a severe infection her re 
sponae to operation was immediately favor 
able During early convalescence there oc 
curred a further rise in the leucocytic phos- 
pholipid and free cholesterol. 

Casij Mrs A.F a 43 year old woman, eatsrtd 
hospital a convalescent from aoiriet f ever complain- 
ing of loser abdominal pain. Examination revealed 
the presence of a largo abscess in the cui-daaac of 
the pelvis Her temperature varied between 37 S 
and 3p degrees C. with an elevated pulse and regar* 
don rats and a marked kucocytosis, 4bjoo (53 per 
cent polymorpJmnti dears) The patient appeared 
very sick 
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loinpJe of the blood leucocytes tru obtained on 
Wjnary 5, 1934, in the morning just before a dram- 
Kf robe inserted through the posterior will of 
tkmmi. Three day* Liter, on February 8 a second 
ed)*& nu performed 11 the patient % temper*, 
aithd fallen somewhat although she did not ap- 
pal to hare improved otherwise her white cell 
out hid fallen to 14,000 On February 14 the 
ptwrt wu much better her temperature was prac 
tall) oornul, there was very little drainage from 
frprfvnand the white count was 19,300 
TV fallowing lipid values were obtained 
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Thu case again illustrates a severe fever with 
bcocytes possessing greater than normal ac 
tmt) according to their lipid content and dis- 
rihrtioa The patient did not male as rapid 
1 recover) from opening the pelvic abscess as 
E$t have been expected from the lipid val 
*1 The analysis of February 8 revealed that 
» decrease had occurred in the phospholipid 
®d free cholesterol fractions and the trouble 
^ eventual!) found to be an imperfect drain 
*£- When this was corrected the patient 
recovered The analysis of February 
^ demonstrated a marled rise in phospho- 
^•d and free cholesterol 


Cur 4. Mn A F , a *1 >ear old woman entered 
»ffUl with an infected abortion upon 4 pregnancy 
■ 1 few weeks duration \\ bile in hospital her 
^perature suddenly rose and was found due to 
« presence of a pelvic abscess. On the accond day 
" kver, February a IQJ4 a postenor colpotom> 
”* performed from which the patient made a *ur 
^*ingiy rapid recover} Lipid analyses were done 
••the day of operation when the patient bad a 
™Pttiture of 158.4 degrees C and on the fifth and 
•fc^tnth da vi of the convalescence when the temper 
y ore *as down to normal with these results 



Case 4 coincides with each of the cases cited 
litbough she developed a severe febrile reac 
from the presence of pus In the pelvis her 
“°°d leucocytes contained large amounts of 
P^°spbolipid and free cholesterol When the 


pressure of pus was relieved through drainage, 
phospholipid the index of tissue activity, 
more than doubled in value The increase in 
the activity stimulating lipids was immediate 
following establishment of drainage and the 
patient as a result rapidly recovered 


Case 5 lira. M N a jo year old woman, at 
term in pregnane}. vu admitted to hospital in 
active labor She nad not attended the prenatal 
clinic* and was found to have a marked!} contracted 
pelvis after labor had programed without results 
On hebruar} i t 1034 a low caesarean section waa per 
formed following which her temperature rose to 
30-j degrees C and remained to for 2 weeks with 
the patient m a serious condition. She received a 
blood transfusions of 500 cubic centimeters each 
On February 8 a Upid anal} sis was performed 
with the patient s temperature at 38 5 degrees C 
and the white count a6 200 The results showed 
values for phospholipid and free cholesterol in the 
lower range of normals and much leas than would be 
expected at this stage of the puerpenum from previ 
ous analyses of normal puerpene (7) A second 
analysis was made od February 16 and this indicated 
a rise in the lipids associated with activit} phospho- 
lipid, and free cholesterol Shortly after this the 
fever subsided and the patient made an uninterrupt 
ed recover} The bpid value* obtained were 
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This case has been presented as an example 
of changes in the leucocytes during puerperal 
sepsis In a normal woman there occurs a 
marked rise in the phospholipid and free cho- 
lesterol of the white blood cells a few days aft 
cr parturition (7) In Case 5 these lipids were 
not elevated as would be expected lodicat 
ing that the white blood cells m this patient 
did not at first respond to the infective process 
by increased activity Fortunately for the pa 
tient no organism of marked pathogemdt) 
was present blood cultures were negative and 
the unne contained only BadIJua call In the 
beginning of the third week of the puerpenum 
the leucocytes were found to have increased 
phosphohpfd and free cholesterol over their 
values at 1 week postpartum Thu indicates 
that the white cells did eventually respond 
with increased activity and the patient reco\ 
ered 

Case 6 Air* E. C a jo year old aoman de 
veloped a cy*tltU and pyelitis in conjunction with 
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Kt ot uterine bleeding The menorrhagia wh 
found, after Investigation, to be due to endocrine 
dysfunction Sbe bad an elevated temperature of 
38 8 degrees C with a rapid pulse and respiration 
The fever luted a few day* but quickly subsided 
under the usual treatment of rest m bed and fencing 
fluids Only 1 Up*d analysis wu performed on thb 
patient at the height of fever 
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The results indicate an excellent response by 
the white blood cells to the infection of the 
bladder and renal pelvis It mu quite ratio nil 
to predict that the patient would make a rapid 
rectn cry which she eventually did 

Casa 7 Mm G K a 3 1 year old woman treated 
for agranulocytic angina This patient exhibited a 
pronounced tendency toward a leucopenk each time 
she menstruated and during theae periods was espe- 
cially liable to infection A sample of blood was 
obtained before one of theae periods to determine 
whether or not there was a disposition to inactivity 
on the part of the blood leucocytes The following 
values were obtained 
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an balded In about a week, sbe recovered, and »»■ 
di s ch a r ged from the hospital t weeks after operation 
Samples of blood for lipid analysis were securer 
before operation and <m February 17 3 days afto 
dell very in the midst of the fetnle reaction 
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The lipid analysis of February 9 depicted the 
blood leucocytes as containing small amounts 
of all lipids, a condition characteristic of the 
Irucocytosis of pregnancy as described. The 
response to cesarean section and postopera- 
tive fever however was quite favorable. 
Phospholipid was increased more than 6 tuna 
while free cholesterol was doubled. When 
such a change occurs, it has been found that 
variation in neutral fat and eater cholesterol 
should not be considered in computing the ac- 
tivity of the white blood cells The increase in 
pbosphohp*d alone is sufficient to denote an 
Increase in activity of the white blood cells 
A* a result of this augmented resistance to In 
fection the patient quickly recovered from 
the postoperative infection 


Very little can be positively stated about this 
analysis except that the phospholipid content 
seas In the low range of normals. The remain- 
ing values are near the means for healthy per 
sons This much can be said however that 
the white cell count in this patient was low 
and was associated with no Increase in the ac 
Uvity of the leucocytes present Hence the 
total resistance to Infection of this patient de- 
creased greatly daring periods of leucopenia 

Case 8 kin HP a 30 year old woman wu 
admitted to hospital 8 months pregnant with evi- 
dence of failing heart action consequent upon a 
rheumatic heart disease On entering the obstetrical 
division she complained of dyaposa, pain over the 
precordlum sod erdema of the extremities Her 
blood pressure was 160 systolic and do dlastobc and 
the urine contained 1+ albumin and casts Tbe 
white blood cell count was 7,55° 

On February 14, iftjj a Porro-ccsartan section 
wu performed under nitrous nude and ether anaa- 
tbesta Following tbe operation, her temperature 
roee to 38 degrees C and she had some pain and 
distention In the abdomen The white ceil count 
rose to 17 55© of which 01 per cent were polymer 
phonndeax leucocyte* The patient's temperature 


group n-nm followed by 

CO ire LI CATION'S OR DEATH 


Cask <3 kin E M a 37 year old woman, wu 
admitted to hosprtal with a high fever and a history 
of self Induced abortion On tram! nation she wu 
found to have a parametritis and pelvic abscess with 
signs of pelvic peritonitis Her temperature wu 
39 8 degrees C poise rate isj and respirations 30 
CLtnlealry the patient appeared similar to Casa x 
to 4 above Analysis of tbe white blood cells reveal- 
ed an entirely opposite state of affairs to the cases 
In Group I Tbe moat Important value again wu 
pbotpbdlpMj which wu very krw — 300 nulhgranij 
per cent Blood for lipid analysis wu obtained fust 
before a posterior colpotoniy wu performed In the 
bop* of relieving tbe pus collection In the pelvis 
Following this operation tbe patient did not im- 
prove Her temperature went even higher she be 
came irrational, and In a few days sbe (bed The 
lipid analysis of the blood leucocytes just before 
operation yielded the following renits 


The Important feature of this analysis i» the 
extremely low value for phospholipid m spite 
of the marked fever As already stated, krw 
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values for phospholipid characterise inactive 
and degenerating tissue It is obvious in this 
ease that the response of the white cells to In 
fection was very feeble And it may be noted 
that no organisms of marked pathogematy, 
such, as hremolytlc streptococci were found 

Case 10 Mrs. T T a 34 > ear old woman was 
brought to hospital with fever and a muttering 
delirium According to her husband she was about 
6 weeks pregnant and hid an abortion induced upon 
her a few days previous to entering hospital The 
patient had a temperature of 40 2 degrees C pulse 
rate of 150 respirator)' rate of t-j anas white count 
of 6400 (83 per cent polymorphonuclear*) She had 
obvious signs of peritonitis and blood culture re 
veiled the presence of 250 htemolytlc streptococci 
per cubic centimeter 

A sample of Wood was obtained sbortl) after 
admission to hospital and several hour* later the 
patient dfed The following values were noted for 
the leucocytic lipids 



There are several features which mark 
these cells as being extreme!) inactive or de- 
generate First, the level of phospholipid as 
in Case 9 is verj low — 4 10 milligrams per cent 
for a patient with a marked fever Free cho- 
lesterol was also low — 129 milligrams per cent 
—while the leucocytes contained large amounts 
of ester cholesterol — 506 milligrams per cent 
The high value for ester cholesterol suggests 
particularly degenerate cells- The response of 
the blood leucocytes to infection was evidently 
nil and the patient died 

Case ii Mrs. T F * si year old woman, who 
entered hospital complaining of swelling and pain 
In her legs She gave a history of having been 
delivered of a full term child about 6 weeks previous. 
In hospital she waa found to have a temperature 
•pikiDg from about normal in the morning to 40 5 
degrees C in the afternoon The left leg was swollen 
hot, and tender especially along the subcutaneous 
veins A diagnosis of thrombophlebitis waa made 
and the patient put on the usual treatment of rest 
in bed with elevation of affected leg and ice packs. 

On February s 1934 a few days after admission 
blood culture revealed the presence of 90 hasnoIyUc 
streptococci per cubic centimeter of blood. The 
patient was transferred to the Isolation ward and 
given repeated small blood transfusions of 250 to 
300 cubic centimeters every other day On Febni 
ary 7 the first sample of blood was obtained for 
lipid analysis. The white cell count remained low 
as at the beginning varying between 6 000 and 8 000 


On February 13 a second sample of blood 
secured in conjunction with a blood culture test 
The latter rtvealed fewer organisms per cubic centi 
meter of blood but the patient ■ temperature con 
Unued to rise and fall as before — the typical spilt 
log’ temperature curve of blood infection 

The third lipid analysis was performed on blood 
obtained before transfusion on February 15 A 
fourth sample of blood was taken ^pist after trans 
fusion had been completed the object being to see 
if the donor's blood had anv immediate effect on the 
lipids in the leucocytes of the patient The anal) sis 
for this latter blood is the second recorded on Febru 
ary' 15 (b) On this da> the patient appeared slight 
Iy better clinically 

A few days later another relapse set in and a 
thrombophlebitis developed in the other leg On 
February 19 the fifth lipid analysis was done and 
on the same day the blood culture was reported 
negative. Shortly after the patient developed a 
subphrenic abscess and several abscesses in the legs. 
All of these were opened and drained and the patient 
eventually became afebrile and recovered. 

This case U in many respects remarkable as being 
a patient with a hemolytic streptococcus infection 
of the blood who eventually recovered. The lipid 
analyses of the white cells were eitremely interesting 
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The phospholipid content of the white blood 
cells in the initial stages of the infection were 
within normal limits and indicated a fair de 
gree of activity on the part of the blood leuco- 
cytes m response to infection in spite of thp 
low white cell count A peculiar feature of 
these earl) analyses was the presence of large 
amount* of neutral fat Whether or not this 
had an) connection with the formation of 
thrombi m the veins is not known The white 
cells separated from blood had a peculiar 
sticky or gumm) consistency The cells on 
February 15 may be seen to have lost much 
of thdr phospholipid and free cholesterol It 
waa ahortl) after this that thrombophlebitis 
developed in the other leg and the patient be 
came dirncaU) worse Nevertheless a sample 
taken 1 or 3 days after this on Februar) 19, 
exhibited a sharp nse in phospholipid and free 
cholesterol From then on the patient passed 
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into a stage of abscess formation and event 
uaH> recovered 

The effect of blood transfusion vs Indicated 
m the lipid analyses performed before and aft 
er transfusion on February is It may be 
seen that health) blood from the donor pro- 
duced a slight increase in phospholipid and 
free cholesterol and a more marked decrease in 
neutral fat These variations Indicative of 
increased leucocytic activity confirm the din 
ical observation that repeated small blood 
tnmsfu-jons are beneficial m septicaemia 

Cue i] Jin K B ■ 36 \«r old soman, was 
limited on the medial dnuion of the Strong 
lemoml Hospital noth a marked feser She iu 
Lno*o case of chronic IwnphaUC leukmtjla and 
n tvimiauiun » u found to a lobar pnen 
ii>onu Her temperature varied around jo d egr e e* 
< Twtb 4 pulse rate of i» Blood examination 
rr ealed J5 000 white Wood cell* per cubic cent! 
meter yil peT cent of *h>ch seie lymphocytes Tbc 
non pr tetn nitrogen of tbc Wood *u 36 milllgrami 
per ent and her Wood \\ aaaerraaiin «u negative 
\ sample of blood for lipid analysis »u obtained 
on M rch 14 1934 through the court e»v of Dr D 
J St phen* of the medial department The lipid 
comp *moo of tbe while blood celt* was 
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The aiiilim indicated that the patient 
had a \er\ low response to infection The 
white blood cells contained small amounts of 
phospholipid and free cholesterol It was 
lateT learned through Dr J S Lawrence of 
the medual department that this patient 
died shortly after the above lipid analysis was 
performed Such an Issue was emlnentl) pre 
dictable from the lipid analysis of the white 
blood cdb 

In each of the case* just described the one 
substance which exhibited the most striking 
the most constant and the moat significant 
change* was phospholipid Increased activity 
of the white blood cells was always accom 
panled by rising or high values for phospho- 
lipid A patient with an infection and a phos- 
pholipid content of around 1,000 mil Lignum 
per cent or higher in the white blood cells may 
be said to have developed an active resistance 
to injection and an excellent chance of rccov 
cry If the phospholipid value Is below 500 


milligrams per cent In spite of the stimulus of 
infection then the outlook is definite!) grave 

The use of this method as a means of meas 
uring the activity of the white blood cell* is 
thus really a functional and not a static test 
What we arc determining is the response of 
the blood leucocytes to infection operation 
parturition etc etc. by analyzing for an in 
crease or decrease in the phospholipid frac 
tJon For this reason repealed analyse* ore of 
more value than single determinations es- 
pecially where wc wish to follow change* in 
the activity of the white cells from time to 
time throughout a prolonged illness. 

From the results ol this and previous com 
mumcations it has become definitely estab- 
lished that to estimate the functional activity 
of the blood leucocytes the only jubilance 
which need be determined is phospholipid 
Determination of the other fatt\ substance* 
as already listed will supplement the informa 
tion derived from phospholipid analyse* but 
is not nectssar, lienee the test as now used 
routinely in this clinic consist* in the deter 
mination of the phospholipid content only of 
the white blood cells. 

Determination of the phospholipid content 
of the white blood cells may be performed on a 
sample of blood within a few hour* If the 
blood is obtained in the morning before break 
fast the test may be completed in the carls 
afternoon and does not require the continuous 
attention of the analyst It doe* require some 
technical experience as do nil micromethods 
for lipid anaiy-sis 

The procedure may be briefly outlined here 
for more detaHed information the previous pa 
pers, discussed here may be sought Blood is 
centrifuged the plasma drawn off and the 
white evil layer lying on top of the red blood 
cells, removed with a pipette or pair of for 
cep* This is quickly weighed ground up 
with clean sand and alcohol ether 3 1 added 
with shaking The residue is filtered off and 
discarded TTie alcohol ether extract is then 
evaporated to dryness and the residue ex 
tracted with petroleum ether From the pe- 
troleum ether extract the phospholipids are 
precipitated with acetone and magnesium 
chloride- Tbe precipitate Is dissolved fn moist 
ether and transferred to glass stoppered flasks. 
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the solvent evaporated off and the remaining 
phospholipid residue oxidized completely with 
chromic aad From the amount of chromic 
aad thus required the amount of phospho- 
lipid present may be calculated 

SUIQIAR\ 

The results of the present investigation in 
conjunction with previous reports demonstrate 
that the white blood cells undergo marked 
metabolic variations as indicated by changes 
in their bpid content in pregnancy lactation, 
postoperative convalescence fever, and con 
valescence from fever The present report 
contains 26 complete differential analyses of 
the lipids m the leucocytes under fasting con 
ditions in 12 cases of fever In each analysis 
the lipids determined were free cholesterol, 
ester cholesterol, total cholesterol phospho- 
lipid, neutral fat total fatty aads and total 
lipid. Oxidative micromethods were used 

The findings were grouped according to 
whether or not the resistance of the patients 
was sufficient to overcome the infection In 
patients who recovered normally from fever 
due to a variety of causes, the white blood 
cells contained large amounts of phospholipid 
There was generally also an increased value 
for free cholesterol with low figures for ester 
cholesterol and neutral fat In these conva 
lescencc was accompanied by a further rise In 
phospholipid 


On the other hand patients who died as a 
result of their infection were noted to have low 
phospholipid values m the blood leucocytes 
during the febrile period The same was found 
true in a case of thrombophlebitis when com 
plications developed 

From this evidence and previous data it has 
become obvious that the activity of the white 
blood cells may be measured by determining 
their lipid content, especially the phospho 
bpid fraction 

Data from one case suggests that a blood 
transfusion may increase the activity of the 
white blood cells 
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CLINICAL SURGERY 


FROM THE II 1LUS C CAlirBELL CUMC 

AN OPER \TIO\ FOR REPAIR OF THE INTERNAL AND EXTERNAL 
L \TERAL LIGAMENTS OF THE KNEE JOINT 

UILUS C CUIPBELL, II D F \.CJ II Tn.\ rhict 


T HE ligament! of the knee jomu ha\e certain 
wdl known functions to perform and mhen 
they we mechanically impaired by complete 
or partial rapture or elougntion more or 1 cm dis- 
ability nu ) result Definite lateral instability 
from elongation or stretching of the latere) liga 
merit, and also definite an tenor posterior Insta 
bUity from impairment of the cruets) hgimcnU, 
are consistent with an apparently normally fane 
boning knee However such ft knee is obviously 
more prone to injary from trauma than one not 
so affected There are mean instances in which 
ligament impairment does cause definite symp- 
toms and disability which mat be independent 
or associated with in Junes of the semilunar car 
tilages or other derangements There are also in- 
stances in which dunmlitv persists after removal 
of a cartilage which is due to rupture or elonp 
tloo of Bgamenta The btersl ligaments may be 
come relaxed following either acute trauma or 
repeated injury as may occur after recurrent 
displacements of the cartilage or other internal 
derangements 

When the cartilages are involved well known 
chumcaJ symptoms will be found When there 
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has been stretching or elongation of the Internal 
lateral ligament teodcmeii will be present along 
the attachments of the ligament or at any pomt 
where rupture may have occurred and symptoms 
of indefinite internal derangement and s terling 
of instability may be noted. Tbe same symptoms 
may be present on the outer aspect when tbe 
external lateral ligament is involved 

To determine lateral stability of the knee the 
Joint is completely extended, the leg Is then 
grasped by one hand /ust above the antic while 
the other band fixes the thigh. No motion will 
be present in a normal knee rf the internal lateral 
l igam ent is impaired, however exces*i\e abduc 
tloo will be possible if the external, excessive 
adduction Certain apparently normal Individ 
uali have hypermobde joints, in which case there 
may be more or less lateral motion present— an 
abnormality which can always be determined by 
comparison with the opposite knee 

The internal ligament is much more frequently 
involved than the external in fact I have never 
seen a rupture of the external ligament requiring 
surgery 

The same procedure can be used to repair efther 
or both aides, when indicated, but as tbe inter 
nal ligament a the more frequently Involved 
we shall describe the treatment as applied to 
impairment of that ligament The technique la 
as follows 

A skin tndak® Is made parallel with the qaad- 
ricepa tendon the patella and patellar tendon 
from * or 3 inches above the patella to Just below 
the tibia! tubercle The deep faaaa ts incised and 
tbe capsule exposed A curved fndawa parallel 
with the patella and the upper surface of tbe 
tibia is roide mto tbe knee joint if internal im- 
pairment b respected and such attention given 
as may be required, after which the joint Is closed 
Tbe repair of the ligament It accomplished by 
dojccttag from tbe inner aspect a strip of fascia 
lata about o 5 Inch In width and 4 Inches In 
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length from above down to a point about oppo- 
site the center of the Inner aspect of the internal 
cond\ le of the femur Two parallellncisions about 
1 Inch in length and about o 5 inch apart are next 
made through the deep fascia and periosteum, 
about 1 inch below the upper extremity of the 
tibia and parallel with the joint line An artery 
forceps is then passed through the lower incision 
dose to the knee, emerging through the upper 
incision The upper end of the fascial flap is 
grasped by the forceps and brought through the 
tunnel in the dense fascia and periosteum. After 
this the ligament is drawn tight and stitched as 



high as possible to the margin of the fnyin lata 
from which it has been dissected The limb is 
held extended and fordbh adducted during the 
operation By passing the fascia through the 
tunnel a very accurate pulley action con be mode, 
which permits effective tightening or tautness or 
the capsule. 

This operation has been used when there has 
been undue laxity of the ligament associated with 
injury of the cartilage, and also when there has 
been no cartilage impairment. The procedure has 
been employed for the past 2 years, and so far the 
results have been excellent in 3 cases. 
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THE SURGICAL TREATMENT OF TUBERCULOUS EMPYE1IA' 

R. H M \CDON VLD JID FRCS (C) FVCS Sunioni S yuitchlua*. 


B \ “ tuberculous empyema” Is understood a 
collection of pin in the pleural sac, wherein 
the primary causative agent n the tubercle 
baaDin Frequently however various other p\o- 
genic organisms become associated and a resulting 
secondary infection is superimposed 

cLAismcvnoN 

From the standpoint of surgical treatment two 
main groups ma\ be recognized ( i ) tuberculous 
empyema, (3) tuberculous emp\cma with secon- 
dary infection 

Hedhlom and other writers divide the tubercu- 
lous form mto two types (1) primary without 
clinical evidence of associated pulmonary tubercu- 
losa (j) secondan, where there a a cUmcalK 
recognizable actl\T pulmonary lesion 
The dean on to tppl> surgical treatment a 
determined in the m ai n by the condition of the 
underiving lung In a classification based as 
primary or secondan it a difficult to assess with 
accurate the amount of lung involvement. The 
presence of a large pleural effusion whether sero- 
purulent or purulent mates \ ray diagnosis of 
the pulmonary lesion often impossible TubcTCU 
losis limited to the pleura a generallv accepted as 
being of rare occurrence and one must also re 
member that an extension of a tuberculous lesion 
in the lung ma\ occur subsequent to the develop- 
ment of the empyema 

Archibald recognises a seropurulent and puru- 
lent form of the tuberculous type While the 
degree of infection a of much importance in that 
the purulent a invariably a further stage of the 
seropurulent form denoting also In some cases a 
more senous infection the mdicatKica for surgical 
interference remain unaltered 
In the group of tuberculous empyemata with 
secondary infection, there are present added indi- 
cations for surgical treatment which do not per 
tain to the tuberculous group grr u These in- 
dications may be such as have caused the mfeed 
infection e- g bronchial fistula or e eternal drain- 
age fixation of the cavit\ due to a greatly thick 
ened pleura or long standing toxirrma 

DTTTERENTI VTIOW 

It Is all important that a tuberculous empyema 
be differentiated from one cf purely pyogenic 
origin. Seropurulent or purulent fluid aspirated 
from the chest and found to contain no pyogenic 

>Xm 4 *1 tb* umI ■rrfci* ol lulil^iru ) 


organisms should be considered tuberculous 7 he 
writer has had the experience of one case where 
the fluid was repeatedly sterile in aerobic culture 
but anaerobically gave a pure culture of Brucella 
abortus Thu case, to ha knowledge is the only 
instance of an empyema retuhingtrom such In- 
fection and while not of frequent occurrence 
with the increasing Incidence of undulant fever 
this possibility most be borne In mind. The dag 
nasti rests ld the examination of the aspirated 
fluid for tubercle baa [II guinea-ptg inoculation 
or microscopic examination of the excised pleura 
in patients operated upon Repeated examini 
tloo of the fluid as well as animal Inoculation may 
fail to demonstrate tubercle boalU One must 
then reh on other entena to establish a diagnosis. 
If there is sufficient evidence to lbow that an 
insidiously developing primary pleural effusion 
preceded the empyema it should be regarded as 
tuberculous. This fact is now generally accepted. 
The finding of tubercle baalli In the sputum is 
presumptive evidence that an accompanying 
empyema is tuberculous. Empyema developing 
from serous effusions, the result of pneumothorax 
treatment, or in the p resen ce of active pulmonary 
tubereukms, may also be considered tuberculous 
Too much care cannot be taken to establish a 
proper diagnosis as the entire future treatment 
depends on so doing 

Several of our cases were admitted after a nb 
resection with a history somewhat as follows 

“Pstmt u Uirn Jl with ra/rrttoo in tb« chr« and a 
dujmowa of pawamo®* i» made Viler anable length 
of time aif»i of effo*** appear Vcpowtue ■ performed 
and a iMn , dowdy thud milhdra n Tha temperature 
rrmum eWvated, toe patient r» qmt« ill and the iuxi re- 
amimulates A*f» ration* are repeated each time perhaps 
tbe flaw) b fannd to be tltjbUy more paralent No edtnre 
is made The caae t» considered ooe at empyrma fcfkra 1** 
pneumonia, probably of the infloetml type and a nb 
rrwclKXi » performed 

The condition however may be an acute tu- 
berculous inlectkxi, with effonoo The rib resec 
lion precludes the possibility of a cure by other 
than prolonged treatment and surgical measures 
Whatever chance the patknt ma\ have had of 
overcoming his infection with an expended lung 
Is denied by the unjustifiable and ill considered 
external drainage Alexander says, the keynote 
of treatment a that open drainage must never be 
instituted, and Keller states that over *o per 
cent of tuberculous empyema at the Walter Reid 

«^nJ A— ^ ^ **• ,u 
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Fig 1 Cue 1 A. 11 Condition on adramron \cnle 
tuberctdcna infectiac with effuiion, lecoraUnly infected by 
rib raectkm Contralateral lung dear 
Fig 3 Cue 1 \ M After 6 months treatment ruth 

Irrigation. No reduction In me of canty 


Fig 3 Case 1 A if Condition on discharge Obi iter 
ation oi canty folloiring complete costectomy In four 
itages bmall units Injected irith blimuth This later 
doaed 


Hospital had had previous open drainage the 
greatest traged\ that could befall them 
It is recognized that tuberculous patients do 
not tolerate an open pneumothorax More par 
ticutarly is this true in the earh stages In any 
esse with pus in the pleural sac, surgery should 
not be considered until a thorough bacteriological 
examination of the aspirated fluid has been com 
pitted Rarch if ever does a chest full of pus 
commute a surgical emergency Embarrassing 
pressure symptoms or toixemia can be adequately 
relieved b> aspiration Microscopic stud\ and 
culture will readily demonstrate the presence of 
pyogenic organisms and no case should be sub* 
jected to drainage where bacteriological examina 
tiorn have been negative 

TREATMENT 

Marked absence of agreement seems to prevail 
as to which cases shoulabc treated conservativeh 
*nd which should be referred to the surgeon for 
*ome form of collapse 

In Saskatchewan sanatoria prior to 1925 
patients were treated bj aspiration with or with 
°ut air replacement by injection of antiseptics, 
an d when secondarily infected by open drainage 
Hamilton, of the Saskatchewan Anti Tuber cu 
League reviewed all cases definitely proved 
tuberculous over a period of years and found 
that m the severe mixed Infection type with 
bronchial fistula 13 in all, 10 died, <) of the empy 
Crna , 1 of progressive pulmonary disease Where 
rib resection had been done either before or after 


admission, 13 in all, 1 was well after 5 years of 
treatment The remaining 13 died 

The present report includes 6 cases of the severe 
mixed infection type in which bronchial fistula; 
were present at time of operation and which were 
treated by thoracoplasty These were discharged 
from hospital with bronchial fistula dosed and 
canty obliterated There were 8 with external 
drainage on admission all were treated by thora 
coplasty Two patients on discharge had small 
sinuses in the remainder complete obliteration 
of the cavity was obtained 

In tuberculous empyema complete re-expansion 
of the lung may not be possible because of thick 
ened pleura or parenchynnal fibrosis moreover 
it may not be desirable on account of the danger 
of lighting up disease within the lung Conse- 
quently , obliteration of the cavitv can be obtained 
only by some form of surgical collapse, mobilizing 
the rigid chest wall so that symphysis of pleune 
becomes possible. 

In considering the form of collapse the procc 
dure is determined by the size and extent of the 
cavitv Decortication of the lung must not be 
considered because of underlying tuberculous 
disease. Hedblom reported 4 cases in 1932 in 
which he had performed decortication, the drag 
nosis beln^ made subsequent to the operation by 
microscopic examination of the excised pleura 
In 3 cases partial obliteration of the cavity re 
suited 1 patient died of hemorrhage. 

The disability resulting from surgical collapse 
varies with the extent of the operative procedure. 
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It Is considerable where the cavity ts large neces- 
sitating a complete thoracoplasty Vital capacity 
Li lowered There u the usual operative risk and 
a certain amount of mutilation anti deformity 
common)} result The rak is not rreat pro- 
vided graded operations are employed and pro- 
vided the general condition of the patient is 
moderately good 

In addition to the usual pre-operative prepara 
tlon, the routine trea tm ent at the Saskatoon Sana 
toriam where the an under review acre oper 
a ted on, is especially directed to minimising as 
much as poaubie pulmooai} complications, the 
result of upper respirator} infections Some time 
pnor to opera two all looae teeth are retracted and 
corxxu teeth treated or filled special attention is 
paid to pyorrhoea and gingivitis The day p re 
ceding operation, a thorough antiseptic toilet of 
mouth nose ana threat is carried out by careful 
deansing of the teeth nasal dou ch es, arid throat 
gargles. This is repeated twice on the morning 
of operation. The same morning the patient is 
encouraged to empty the lungs of ali sputum, first 
upon awaking and again when the hypodermic fa 
given In operative chest cases the basal meta 
boEc rate Is ascertained and vital capacity esti- 
mated. Blood urea is determined, os is also 
coagulation and bleeding time, and kidney fane 
tJoc fa appraised by tbo Mcaenthol test The 
antithetic emplojed has been novocain ^4 per 
cent combined with nitrous oxide gas and oxygen. 


a Tuberculous empyema Where there fa httle 
or no evidence of lung Involvement and the fluid 
is seropurulent In character the treatment fa the 
same as for a purely serous effusion. Aspiration 
should be resorted to onh when pressure symp- 
toms have developed or when the fluid fails to be 
absorbed after a reasonable period of time When 
it fa definitely purulent and present In large quan- 
tity , early ana repeated aspiration s ee ms to give 
the best results. Enmiltoc, of the Saskatchewan 
And-Tnberculoaii League, reporta favorable 
results from aspiration and firigation with re- 
placement of air but that treatment should be 
early and frequent to prevent serious compba 
tiocs such as bronchial fistula or sin ns In the cbest 
wall 1/ honey er there fa much nuderiving long 
involvement, Increased pleural thickening, lack 
of Improvement In the patient s condition, or if 
after repeated aspirations the cavity remains 
tm diminished, thoracoplasty should be ccosrd 
ered 

b TubertuUus empyema irilM anted tufatu* 
The mDdly Infected cases, without bronchial 
fistula or open drainage should be treated the 
same os the sterile group. If the tourmia a 
marked, drainage must be resorted to If open 
drainage has been performed, further surgical 
procedure must be considered just as soon as the 
patient’s condition warrants If the infection fa 
of long standing farther reduction in the sue <x 
the cavity cannot be expected. Six cases in this 
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Fig 7 FI* 8 Fig. 9. 

Fig 7 Case 3 J S. Large empyema cavity on admission. Fig 9 Cue 3 J S Show* nxc of cavity after total 
Fig. 8. Cue 3. J S. Snow* un of cavity following po»- costectomy Roentgenogram taken a weeks after the 
terkrr extrapleural thoracoplasty fourth *tage operation. 


Bcric* were admitted with open drainage and in 
none was any appreciable diminution in the size 
of the cavity obtained by irrigation Occasion 
ally, however, after open drainage and irrigation 
the lecondary infection is overcome and the sinus 
closes, with resulting clear sterile effusion This 
occurred in one of our cases. If bronchial fistula 
develops, open drainage is indicated to be fol 
lowed later by surgical collapse. In i case with a 
long standing bronchial fistula, an attempt was 
made to obliterate the cavity by thoracoplasty 
postural drainage and aspiration before and after 
operation being depended upon to keep the cavity 
evacuated. Total thoracoplasty m four stages 
preceded by phrenic avulsion was performed A 
residual cavity of some considerable size per 
slated, requiring drainage, unroofing and muscle 
transplantation before a final closure was ob- 
tained. In such cases open drainage should be 
instituted prior to or during the first stage of 
thoracoplasty, through a small dependent open- 
ing well away from the operative field In the 
acute stage after drainage Archibald counsels 
waiting until the patient shows evidence of over 
coming the infection before undertaking further 
lumcai procedure. 

The following is a case report of a severe mixed 
infection, complicating an acute tuberculous 
effusion 

Cast 1 A.M an English m*l e farm er aged * 4 y t * u> 
iftjo, developed pain In right chest and non pro- 
dactlre cough. He felt feveriih but continued to work 
Drum®* developed and be wu forced to go to bed 3 week* 


liter onset with * temperature of 103 degree* The chest 
wu unlisted and 3,000 cuhtc centimeter* of cloudy fluid 
wu withdrawn No bacteriological examination of fluid 
wu made He wu admitted to the hospital and rib resec 
tion wu carried out on April i 1930 He hud lost 15 
pounds In weight night sweats were present and a small 
amount of sputum HI* condition following rib r esec tion 
grew worse and he wu transferred to the Saskatoon Sana 
tonum on April 17 1930, with a temperature of iaj 5 de 
grtes pulse 140 respirations 14-S8 On April *9, a further 
rib resection wu performed to permit of more dependant 
drainage Daily Irrigation* with Dakin ■ *0101100 were 
earned out and for *evend weeks there was no Improve- 
ment During thl* period the temperature varied. 103 to 
103 pulse 130 to rCo respirations *4 to 48 Guinea-pig 
inoculation of the chest fluid wu positive for tubercle 



Fig jo Case 3 J S Three month* later Cavity com- 
pletely obliterated. 
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beolh rmmju)>t Nmnnlin Ibm wa» slow bat debate 
unprtn crofnl but l no Um dimnji this pmod w*» opera- 
tive interference considered justifiable On November i 
phrenic nlvwxi ni performed and cm November ro, 
estrapkural colUpar ir»» bej^m \ total lbot»copfci«tv io 
foot rtaprv «U amri out between November jo, icy» 
undj wun o, Qji Tbe H-rtoa» coodtfwn of Lkii patient 
■ecewitated lone intervals between stages and I t* inter 
nUD* I txXe that quite definite improvement foOomed 
each stage Tbe cootrabtnul Ion* remained healthy TV 
patient am turned to improve tod >11 dncharjied \arust 
lot * rth tmall nma of to cuVc centnnetm capacity 
m the retxm of tbe drmmam wound tod wobowt r«i*h or 
tpntanr This man was » ell and dwnc bpht «oei from tV 
tee of dr-churfe t November ji igj when be died foh 
lowinjc n operation for aeutr intestinal oVtroctif^ i» bit 
borne hospital (U bad had a (real batata which •rces- 
utated operatn cloanre following aa operxtwc for acute 
appendicitis in June o*?, o month* pew to developing 
tobercuVww ) 

An unroofing operatic*) should not be performed 
if the cm\ lty a hire Matson reserves this opera 
tion for cavities m 150 cubic centimeters or less. 
Considerable shock accompanies an extensive net 
roofing operation and tbe subsequent chest waQ 
protection is poor Thu mntate wns made in 
some of our ear her case* 

The severe mired inf ecu 00 type of tuberculous 
empyema ahtavs presents a grave prognosis 
Provided tbe patient • condition warrants opera 
live interference, there should be no dda\ Ln in- 
stituting surgical measures Archibald reports 15 
cases of this type, in which 8 could be treated 
only b> a small rib resection and drainage. These 
went on to death from progressive tobercuiosil, 
at canons intervals, independently of tbe opera 
tion The 7 remaining were treated b\ total 


thoracoptutv 2 patients dying In hospital the 
5 remaining were discharged as cflnicaih cured 

*EJTXTS 

This paper Is based 00 a ltoriv ol k case* 
defimteir proved tuberculous, referred for »ur 
gicai treatment In the medical staff of the 
Saskatchewan Anlf-Tubcrculods league during 
the v ear* 1926 to 1932 Inclosrve AH cases in this 
group were of tbe mi red infection t\pe There 
was 1 death, a mertahtv b\ case of 6 6 per cent 
A total of 44 operations were performed, the 
mortaEtv in operation being a a per cent 

The oldest patient was 3S and the youngest 4 
the average age being 31 years There were it 
males and a females Tbe nght side was involved 
8 times and tbe left 7 Sir cases * rre complicated 
by bronchial fistula and 6 were admitted with 
previous rib r es e c tion 2 had exu p v ana necesaita 
tis Three showed contralateral long disease Arm 
lotd disease was present to a marked degree in one 
case and rooderatriv so m one other The average 
length of time of the duration of tbe cmp v e ma 
prior to operation was m 14 cases 3 vein and 3 
months The remaining case was a man of 58 
wbo on admission had an empyema evidentlv of 
longstanding The history pointed to a bronchial 
fistula which closed from tune to time. 

This can m a farmer trvrd In the open *»d for rears 
b*d ■ever n*sulled a doctc* Tbe emly snffesliY e bwtory 
of tabetrakro* ni that ji T»*rs previocdy at tbe if* of 
jj be wss confcwd to bed with what be termed acrid 
for a period ef t aioctbs, wrth cocjh and emecteradco 
] mi bow too* bis 014 1 31 m* had erwlfd could not be da- 
tcnumed Tbe patient died, the rewlt oi poenmeo* in 
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Fig 14. Cxv 4 A B Two months liter thoracoplasty operation Roentgenogram «howi cavity u rtfl present 
to drain revdual cavity following thoracnpUotiea Lipiodoi Fig 16 Case 4 A B Complete obliteration following 
injection dtfbndemmt and muade graft to fill cavity t« shown in 

Fig. 15 Case 4. A B Three monthi after unroofing thia roentgenogram 

the OTtralatend long, 17 day* after a first stage thoroco- jea rs 1 over 2 years and 3 between 1 and 2 years, 
MU “<**'» a-n I Two had 

present experience would not now be accepted for opera small Sinuses at time of discharge one of these 
t»n has since closed In all others the cavity was 


Three of the 15 cases were classed as mildly or | 
moderately secondarily infected hav ing small 
loculated erapyemata. One was a bo> aged 4 
years, with a bronchial fistula and in which guinea 
pig inoculation was positive. His cavit) was ob- 
literated following drainage This instance is 
unusual on account of the youth of the patient 
The 11 remaining cases were classed as of the 
severe mixed infection type. In 6 an undeckmg 
operation was performed w 1 case m one stage 
and in the remaining 5 m two stages. In these 
latter the cavities were large and m the light of 
subsequent experience extrapleural thoracoplasty 
*°°ld have been a better procedure Of the 5 
remaining cases 1 was treated by posterior thorn 
coplasty with undecking of a residual cavit) In 
the 4 other cases, a total thoracoplasty was per 
formed Phrenic avulsion preceded thoracoplasty 
ui 4 of the 1 1 cases The cause of the mixed m 
fection was nb resection m 6 cases bronchial 
fistula m 6 cases empyema necessitatis 2 cases 
undetermined 1 case. 

Of the 14 cases discharged from hospital, 13 axe 
now living 1 dying 4 months after discharge, the 
result of an operation for acute intestinal obstruc 
bon. Thu death cannot be attributed to the 
Jot condition Three patiente have been die- fig 17 C««e 4 4 B Pwterior view .Wine f„n 
charged over 6 years 2 over 5 years 3 over 3 range of movement at ihouHer 
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tabu: i — causes or second ah u intection’ 


Rtb rejection 6 

EmpjtTD* i>rcr»«rtmtn * 

Brorwduai fistula 6 

Undetermined i 

Total ij 

obliterated And in no cue ha* there been * recur 
rcnce of cavity formation 
The present condition of these patient* ha* been 
class fret 1 u “unimproved n ^unproved, or 
well add voorklng By u »eU And working a 
meant that A patient a able to do a certain amount 
of work dad} One patient it unimproved And ts 
now in hospital else* here with pro gr essive bi 
lateral pulmonary dis ea se One patient is un 
proved and one other a too recent to classify 
The to remaining cases are well and working 
One patient report* he i* able to do a full da> * 
work on the farm The majontx of the remainder 
are capable of doing 4 to 6 hour* of work dad} 
One patient was married at the time of her di*- 
charge and 1* now dorng her own housework 
Thu patient showed marked am>k»d disease but 
since discharge ha* put on 30 pounds In weight 
The majority report a certain amount of d> spixm 
00 exertion the} tire easily hot consider them- 
selves in good health TTtex have been followed 
close!} since discharge and in most instance* a 
yearly mamma tkm ho* been made by a member 
of the medical staff of the Saskatchewan Anti 
Tubercufosi* League. 


1 Vdequate »tod} of all patient* with emp} 
ema should be made before an} sargical procedure 
1* performed 

2 Sterile purulent effunon* should not be 
drained externally 

3. Secondarily infected tuberculous emp) emata 
usuall} require thoracoplast} 

The following Additional case histories are 
illustrative of the type of emp} ema treated 

Cajx j MU aged si year*, • aurae 1* I raining, >11 
admitted to Ftwt Qu \ppefl* Sa n atorium, December 6, 
5*6 Family sod past history irretn ant. I*atJent wa* in 
rood health until November 14. 1916 Sb* was m bed to 
3*71 with right pleural onset, with temper* tore Th* 
dtsauosti wa* questionable toberrolosi, December 1 19*6. 

00 admTtnnc to the sanalonnm she had mo cough, no 
opectofatsoe \ ray film* suggested spontaneous pneumo- 
thonx, njht tsde, with effiruoc (fhnd to krd c< wcoryl 
nb, anieriwiy) la January 19*7 750 cubic eenthaetm 
of pus m asperated the cavity was irritated with mol 
Asptratsoo was repeated at appro iin wtdy areekly aster 

1 *(t and cavrly was imgated March, tor? pus from 
cheat was pcmtne for taberd* baolh, by *«lae*-p*t 
inoculation. July 917 sputum, yi ounce Aspiration ci 


Died afteT operarioc 1 

Died sloe* dwchajw* 

Too soon to dasaif y 
Unimproved 

W eil aod working , 0 

cavity at weekly mtmaia was tuotfuwed, Ukraed by 
jrrin t** *lr replacement February :?t3,ibtbe pan 

to run septic typ* of tempera! are. May 19 8, sputam, 
1 croscea June, 1918 empyema netrmtatu with spoo- 
taneoo* dwcharge « 6 ccnce* pus frem chest anteriorly 
was diagnosed From June, rpsS, to May 19*0, the had 
two persistent souse* ts third spac* intencrfr When 
referred for nrrlcal treatment in May 19J9, she ilwnrtd 
rrstiy enlarged In er and qiiera She had septic type n( 
tejxgjeratur* Her weight sis ioj pounds Th* coe tri- 
lateral bag was dear June *4. 19*9, a nb resection pos- 
teriorly was dooe lor dependent drainage of empyema 
cavity foflowmw whfch am uses ta anterior chest parmlTy 
dosed Pus b cheat agaa a ts potfthw for taberae bacilli 
by guinea-pig inocuiatioa Fuflowing nb r e s ection, th* 
cavity waa irritated daDy The ttmperitura abated bet 
then waa no irductioa la air* o f cavrty September ip» 
191m a postenor thoracoplasty lower nba, wm done 
October o, 1919, a posterior thcmcopLiaty upper ribs, waa 
dooe Following total posterior UMncopfaaty, a long, 
narrow cavity prrskted, hmgtaaa n lhtpe with *oo*et 
aatenoriy o\ er breast and poatenoriy at site of rib react 
two April IJ. 1930, unroofing of cavity anteriorly was 
dooe Judo 17 1910. ucroc/iEg of cavity postencely was 
dooe Thu was followed by obliteration 0/ canty and 
patient was dkeiareed July *4. ift|o June, rou her 
aright was iyo pounds She had nornlargnaent of beroc 
•pJL^-n She waa adl nowruhrd and appeared ia best ol 
health. Sha has roamed and does 6 to 8 boors housework 
daily September tpit, b*r weight waa rjr pound* Sw 
continue* to b* in good health, with no couch, mo dygxxea, 
is abfc to play golf and teank, aod rwtrrts withou t diibcaltr 
Cast 3 J 3 aged 4* years mamad, laborcr-cook 
awmal wngm, 40 pounds, was admitted to Scsimtoca 
Saaatoehcn, heptembar *6, 19*9 I* FebewatT 9^9j 
m Jured tha right chest falling a distan ce of so leet Th*ra 
waa coraiderabla co c tnaluc of right cheat bat no open 
wound He ran temperatwr* of 101 degrees He had ■ 
c ough with wane sputum and cousldeiay* dy**xra He 

wasinbed 1 aetkinhc^rial The cheat was stopped tad 

be returned to work but cofljpaed the hot day at weak aad 
rrturned to the bo*p*tal wbrr* b* r eas s tried until ApeJ 1 
1 owl with wealneaa, cough, and w*tum Ha woght was 
too pownds At this tune ha had an T^ay of cheat and <* 


olxaiaed So enitto waa made ... - 

tieai was made. Aiparaoou was repeated ow Aprt 13 »■“ 
in May 19 so, nb reaectioe was dene From Mar nntu 
to Sasiatooo Sanatorium on September >6, 1**9, 
ba had a perawtently dncharginf sinu* and the cavity »» 
treated by lmgatwai Oo adrr***®, acjt*» a»*6 
»ad was potitrve for tnberde baalh There : was a free d n- 
charge from th* sums The cooUakttral b*t '«r x « 
He was put to bed and given taxnltmtiBait Thawa- 
diUoo improved and the ta 

Oo TtPW to 10 so, asprratioo of the cheat showed dear 
Sy^LXd^bw^ri-etm «U tViAtalmd 
„ catac ctntuaeters rf S Percent 
Oc July j, 19*0, 60 cniwc caitmrteit of gomen ri »M 
jected OuJoVr 1930, jo Cnbx crmimeteis cf r*wet»l 
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m injected. From July to November rgto. there ni 
no din-Pte In conditfim. The cavity occupied the whole 
of the right ch ea t (Fig 8) Surgical col la pie *u de- 
cided on. Between November 4, 1930 and January 19, 
ioji a complete coatectomy in four stages preceded by 
phrenic avulsion, was performed. The cavity was not 
drained prior to colli pw bat as the fluid was dear the 
cavity was emptied by aspiration beiore and subsequent 
to each stage. Complete obliteration of the cavity was 
obtained and patient was discharged June 15 tgjr 4K 
mouth* foflcrwii^ Uat operation. The weight on discharge 
was ijr pounds. He had no cough, the sputum waa prac 
ticallr ml and negative for tubenje badUl 
Folbw up, February. 1033 daily ami turn, x ounce nega 
tree for taberde baafli. The general health was good but 
heaai dvspiuric on continued exertion He could do light 
work and had a alight morning cough 
Cast 4. A. B aged 31 years laborer was admitted to 
Fort Qu'Appell* Sanatorium, February, 1016 The pre 
vious history reveakd influenaa la 1918 when he waa in 
bed 6 week*. Subsequently be wa* Indifferently well 
tired easily In ig»3 he bad pain In both chests and de- 
veloped cough and expect oration. In ig»5 cough and 
sputum became worse. He waa tired arvi weak all the 
time and began to lose weight. At the end of 10 a 5 be 
developed fever with aggravation of symptoms On ad 
mission, sputum was 4 to 10 ounces, positive for tubercle 
bacilli It was dfljaifred rrxB The right aide showed 
parenchymatous tuberculosis throughout, with cavitation 
The left aide showed an apical lesion. In November iort. 
patient developed spontaneous pneumothorax with fluid 
filling the whole right aide He wa* treated by aspiration 
and air replacement By July 1917 the fluid was too 
thick to be aspirated Early In 1938 be developed a 
bronchial fistula and Irrigations were stopped The bron- 
chial fistula drained freely and he would eoagh up 16 
ounce* dally From this time until 1931 be was treated 
with bed rest The lesion on the left side began to dear 
and by July 1931 be was considered fat for surrKal col 
hpae Tl « sputum was positive for tubercle baalu From 
July 14 to October 14- 1931 a complete coatectotny m four 
itsres, preceded by phrenic avulsion was performed The 
canty was not drained prior to thoracoplasty It was 


considered that the largo f reefy draining fistula would keep 
the cavity evacuated. This waa a mistake, as after com 
plete thoracoplasty there was a considerable cavity re- 
maining with sputum 6 to 8 ounces December iB, 1931 
the residual cavity was drained Fallowing this, the bron- 
chial fistula dosed, but the cavity did Dot decrease In rite. 
March ig jots tire cavity was unroofed and soft tissue* 
showed to fail in, but no healing took pfcure. June *8,1931 
the roof of the cavity was completely acbed and the cavity 
left open, and packed with bfpp gause. After several 
months at treatment with ultraviolet light c* i open cavity 
there was no attempt at filling In by granulation* and on 
January 18 1933 two large musde transplants from the 
pectonuls mijorm front and latissunus dorii behind, were 
placed in the cavity after dfbndement of the cavity bed. 
The musde transplants were stitched to edges and the 
skin dosed tightly without drainage. P rimar y healing 
resulted Patient was discharged t months after last oper 
ation The sputum was redaced to t ounces and was rwga 
tlve for tubercle bacflU 

The author wishes to acknowledge his indebtedness to 
Dr R G Ferguson, director of medical services, Saikatche 
wan Anti Tuberculous League, by wham this material was 
made available and to Dr* H. C. Bought on and W S 
Barclay of the Saskatoon Sanatorium for valuable assist 
a nee and co-operation m the treatment of these cases 
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UTER0SALmC0GRAPH\ B\ INTERRUPTED FRACTIONAL 
INJECTIONS 

A Modified and Iupiovzd Technique 1 
MORTUIFRN T\CS New )oir 


D IAGNOSIS in gyneecdog) b based lanjdr 
on the fundamental methods of exomina 
tion. in association with microscopical and 
bistopathological studies In some instances, 
bowexer the usual procedures alone arc Inode- 

r ite to establish a positivT diagnose, and neither 
lesson nor its exact location can be definitely 
recognised With the dexelopment of improved 
apparatus, radiopaque media and a standardised 
technique roentgenographs has become a valu 
able diagnostic aid bs visualising pres louily ob- 
scure pathological conditions The technique of 
uterasaJptngographx is simple and does not neces- 
sitate hospital ixatioa of the patient, except under 
unusual circumstances Honexer Its application 
must be limited to properl) selected cases. 

Uterosajpmgogrophs was originally adapted for 
MsuakzaUon of the lumen of the fallopian tubes 
in cases of stenlit) With continued use its 
diagnostic and prognostic value has increased to 
an extent undreimed of by Us original advo- 
cates. 

The accepted procedure b to distend the uterine 
cavity with one or two injections totaling 8 to 
10 cubic centimeters of a radiopaque contrast so- 
lution and male \ rax exposures Another film b 
taken after an intervjJ of 34 hours During the 
course of injection abdominal cramps are not in 
frequently complained of in tome Instances so 
wrxere as to necessitate discontinuing the Injec 
tioo when only partly completed The dense 
shadow cast b\ the solid column of opaque llidd 
in the uterine canty often obscures the presence 
of small intrusions and irregularities in the con- 
tour of the lumen of the uterus and fallopian 
tubes and tilling defects of diagnostic import may 
not be delineated. The forceful injection of a 
rclativel) large amount of contrast solution ma> 
result in its entrance into the vascular system 
The uterus has no submuctaa on account of the 
Intimate relationship of the mucosa to the under 
lying plexus of vessels, an) break in the continu- 
ity of the mucous membrane mi) be accompanied 
b> injur) or laceration of the contiguous vessel 
wall through which the forcibly injected solutkc 
may pass into the circulation 
To oyercome tome of the objections and to 
eliminate possible sources of error the method 
m««k*»*TMc»*rnr anurT ^ 


which b herewith described and which b based 
on the following principles, has been day doped 

1 Successive injections of 1 cubic centimeters 
each of the contrast solution are made. 

2 The field b exposed to the roentgen ray after 
each inject k*j and the films are developed Im 
mediately 

3 The act films are inspected to check the 
technique, so that modifications may be made as 
are deemed necessary to give maximum dug 
noatk data. 

nxPA*-vnox or the fattent 

To evacuate the lower bowel a mOd laxathc 
b given on the night before examination and a 
soop suds enema the nest morning The bladder 
b emptied b) voiding or catheterisation The 
patient b placed on an \ ray table couipped with 
a Backy diaphragm she b placed In the lithotomy 
position which a m ai n tai n ed throughout the 
examination. The vuly a and vagma are scrubbed 
with tincture of green soap and water followed 
b% a pitcher douche of ox) cyanide of mercury 
tjoooal a temperature of no degrees F 

TECHNIQUE 

A bivalve speculum fitted with the Iharas 
diagnostic Dght earner b placed in the vagina 
ana the cervix and cemcal canal swobbed with 
a 3M P*r cent solution of tincture of Iodine. 
Depending on the position of the uterus and the 
direction In which the portio points, a teoacuiam 
n placed on the anterior or po§fenor lip of the 
cervix A sterile uterine sound b Introduced Into 
the uterine caul) to determine the length and 
position of the canal A flexible tipped cannula 
attached to a Lner syringe b inserted into the 
uterine canal until tfw shoulder of the rubber 
acorn fits xnugfv into the external os 

With traction on the tensed am and pressure 
on the cannula, a small amount of air U introduced 
Into the uterine cavtt) to ascertain whether or not 
there is leakage around the acorn. If the cervix 
b extensively lacerated, precluding a complete 
closure with the cannula, the anterior and poste 
rioc tips may be approximated on each side with 
a tenaculum to reduce the sixe of the opening to 
permit complete occlusion with the esmnub and 
•a. Tw* Ve*oJ Wnl ul 
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Fij 1 UteroaalplngogTaphy by fractional method 
First exposure o 4 a series taken October 34 1932 before 
treatment, after infection of 1 cubic centimeter! of radi- 
opaque medium Uterus partially filled 

to prevent leakage into the vagina If there is 
no leakage the instrument is removed and a 
syringe filled with 10 cubic centimeters of warmed 
hpiodol a attached to the cannula, and enough 
solution is forced through to expel the air from 
the instrument. As soon as the oil appears at the 
tip the cannula is reinserted into the utenne 
cavity and the fractional injections are made 



Fig * Third exposure same case, after third Inje ction 
of 1 cubic centimeter! of fluid uterus filling fluid is seen 
entering the tuba 



Fig 1 Second exposure same case as Figure 1 after in- 
jection of additional 1 cubic centimeter! Uterus mcom 
pletdy filled, fluid hai not yet entered fallopian tuba 


The contrast medium Is Introduced by gradual 
but steady pressure in five separate injections of 
2 cubic centimeters each with an Interval between 
each injection for \ ray exposure and immediate 
development of films. During this brief period 
between successive exposures the wet films are 
Inspected for control of errors m technique or to 



Fig 4 Fourth exposure tame case, after fourth injec 
Ooo of s cubic centimeters of fluid uterus and tubes de 
boated fining defect of uterus 



Vi{ j Fifth exposure ssjoe c>«c, after a t taJ of to 
cnbtc crttuoeter* ba* been injected into cterme canty 
rx*e fiTlint defect of atrnu tabes *efl defirwaled Dixj 
nOSii sahrmucoos fibroid 

elaborate on the procedure if necessar) To pre- 
clude leakage the instrument roost be held in 
tloo during the course of the examination 
entire procedure rareh require* a half hour 
The patient is requested to return after 14 hour* 
for a final \ ra\ exposure This exposure u 


FI* 6 Twenty -I oar hour exposure of same ok D»- 
semiaatioc of Cu*d t knxahoet priv b- 

made with the patient in the dorsal posture with 
out prehnunar) preparation and completes the 
series of «fac exposures 

Mast of the instruments used for Insufflation 
and salpingography have been constructed of 
rigid metal, shghth curved at the distal end, and 
varying in sue from No 12 to ro French. Ana 
tocmcallv the cervical canal a not uniform in 
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Fig 9. CongcniUl anomaly elongation of fallopun 
tube*. 


ike, shape or course, nor is the uterus always In 
its normal position In passing a large ngtd 
cannula through the cervical canal into the utcr 
Inc cavity considerable trauma may result be 
cause of the disproportion between the size of 
the sound and the diameter of the cervical canal 
the lumen of which ma\ be distorted b> congem 
tal abnormalities or b\ trauma. The same prin 
ci pies appl) also to the internal os and corpus 
uteri. To overcome these difficulties I have de 
vised a flexible tip 1 for the cannula to take the 
place of the rigid end 

The advantage of this method of interrupted 
fractional injections is the complete absence of 
cramp-like pains or unpleasant sensations In the 
lower pelvis 10 frequently associated with the in 
jectioo of the large amount of fluid mto the uter 
me cavity at one time. The patient is comfort 
able and complete!) relaxed she is able to remain 
motionless and to co-operate, all of which helps 
to facilitate the making of good ray exposures. 
This method of injection permits following the 

f irogress of the solution as it fills the uterus and 
allopiau tubes filling defects and pathological 
changes are more accurately visualized and lo- 
cated In view of the fact that the injections are 

TW LJlH'i Bl embodro* tin ngpco nd bp m <!•- 

icnfced 1* druj m tf* Am J Ofcrf ul Cymtc iUj *J 






Fig 10 Bicornuste atrru* 


controlled by specific quantities of the medium, 
physiological distention of the uterus and fallop- 
ian tubes is less dangerous and is accompanied or 
followed by a minimum of reaction The tech 
mque precludes the possibility of untoward results 
and gives a maximum amount of information 
The possibility of inch disagreeable sequela; as 
vascular in lection with the media is excluded 
Delineation of the uterine cavity by this meth 
od often diflferentiaties an ovarian cyst from a 
fibroid, and will also disclose polyps or submucous 
fibroids protruding mto the uterine cavity which 
might otherwise escape notice. Bicornuate uteri 
and other congenital uterine or tubal anomalies 
are dearly outlined in a uterosalpingogram 
While congenitally elongated fallopian tubes 
are uncommon they do occur and may be the 
cause of persistent sterility A young woman pre 
sen ted herself for primary sterility Repeated 
transuterine insufflation tests proved the tubes 
to be patent and a salpingogram confirmed these 
findings. However the tubes were found to be 
tremendously elongated reaching to within 1 inch 
of the crest of the Alum Since the insufflation 
tests proved that the tubes were open it was 
logical to assume that pregnancy could occur 
but the salpingogram indicated that while pos 
rible this was extremely improbable (Fig 9) 
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Although skforraphic delineation of the uterus 
ind fallopian tubes hai been used in the dbg 
noth of early pregnancy and despite the fart 
that abortion his seldom followed, Us use for this 

E se cannot be recommended The Asch 
Zondek test and Its modi&atKxu have 
prmed more reliable than all others for this pur 
pose I must confess to having inadvertently 
made salpingograms during the first mooth of 
pregnane} in two cases, unaware of the presence 
of a gestation sac In neither case was the preg 
naocy interrupted b> the incidental mampula 
tions both patients going to term and haring 
normal deliveries 

A hcdrosalpmx manifesting do grots enlarge- 
ment on palpation can be demonstrated by sal- 
plngographv and an unsuspected hjenutosaipmx 
or pyosalpuii may be mealed in the same wav 
Salpingography is also of value in determining 
the prese n ce or absence of tubes m patients who 
have had a previous operation on the adnexa but 
who are uncertain of its nature 

\t ail times, the degree of pressure used to 
inject the radiopaque medium into the uterine 
cavitj and tubes must be moderate Excess re 
distention nu> result in the rupture of a tube in 
the presence of an unsuspected tubal disease and 
for this reason u particular]) dangerous m cases 
of tubal pregnancy 


Roentgenography of the pelvic viscera must be 
avoided during menstrua tfoo and the 5 days be 
fere the onset of a flow The best tune Is about 
7 days after the bleeding has stopped A sus- 
picion of either uterine or ectopic pregnancy is 
also a contra indication It should not be at 
temped In the presence of active Inflammation of 
the external genitalia, vagina cervix or adnexa 
because it might be responsible for upward ex ten 
sloo of an infection Indiscriminate use of the 
\ rav and opaque medium In gynecological ding 
noth muit be avoided and the contra indications 
most be scrupulously observed 

amniAxy awd coxcwsioiis 

1 A new method of fractional uterosalpfn- 
gograpbx is presented 

a It has distinct diagnostic advantages oxer 
the accepted methods 

j It h attended by little or do pain and la 
without danger in properly selected cases 

4. By its use, abnormalities or pathological 
changea, difficult or impossible of Interpretation by 
other methoda, can be frequently demonstrated 

5 The proper instruments as well as exact and 
careful technique are necessary to obtain the best 
films. 

6 HospftaHialioc is not necessary except in 
unusual cases 



RAND TUBERCULOUS ABSCESSES OF THE BRAIN 


22<J 


tuberculous abscesses of the brain secondary to 

TUBERCULOSIS OF THE OECUM 

CARL W RAND JIA U J) FJlC S Los Airoirj*, Cautobku 


T HE central nervous system Is not infre- 
quently Invaded by tuberculosis. Thu in 
vision usually occurs as tuberculous menin 
gitis miliar) tuberculosis or less frequently as 
single or multiple tuberculomata. Tubercle or 
tuberculoma formations maj become confluent 
and involve relatively large areas of the brain, 
caseation and breaking down of tissue with 
secondary infection resulting On the other hand, 
true tuberculous abscesses of the brain are very 
rare. Their pathology differs from that of tuber 
culous abscesses elsewhere In the body in that it 
does not involve the various stages of granulo- 
matous change to be expected from an infecting or 
ganlsm of this nature. Apparently these abscesses 
are blood-borne infections from a chronic tuber 
culous process elsewhere in the body The 
method of abscess formation resembles that of 
other cerebral abscesses caused by pyogenic in- 
fecting organisms when these are blood-borne 
There is probably a primary period of localised 
encephalitis a secondary period of softening, and 
a final period of capsule formation in the develop- 
ment of a true abscess. The case here reported 
is of such a type. 

CAKE REPORT 

Tuberculous abscess of Un cerebellum and n[kt f rental 
lobe comflkslini a tuberculoma of the c*cu» i* • Japa 
neu 46 jeers old 

M. \ Japanese male, fiah merchant, aged 46 years and 
ringie, referred by Dr K Taihiro of Lot Angela, on 
October *1 1933 for lymptocn* reae ro b lm g those of a 
tumor of the brain He wa* bom in Japan coming to thn 
country at tbe age of 18 He is said to nave bad an attack 
of acute appended trt in 19*5 for which he wa» not operated 
upon He wai a heavy urjoLer and drinker 'Hiere wa* no 
hatoty of chrome cough, chflla, fever expectoration, or 
lot* of weight On May n 1931 he was examined by Dr 
Waiter Wemds of Lot Angele*, who obtained a hutory 
that during tbe previoo* month* be had developed 
ihght pain m the abdomen morning and evening A month 
prior to Dr Weael a examination ne had had an attack of 
colic which kilted 1 day tin* was followed by canatrjjation 
winch waa relieved by taking some g« powden There 
had never been any nau»ea or vomiting 
Hi* physical examination wai entirely negative except 
for 3 devi talked teeth a allghtly enlarged heart and a 
tumor ma*» in tbe right lower quadrant This rau> waa 
described a* being about the use of a lemon, rather hard, 
freely movable, amooth, occupying a position 3 centi- 
meter* to tbe right of the umbriims and extending from the 
level of the umbCLicua downward for 5 centimeter* The 
right kidney could be felt above and wa* distinct from the 
max* A gutro-inteatmal atudy wa* negative except that 


the awm dfn g tranaverae and descending colon waa found 
to be narrow and ipaitfc. The ascending colon wa* inter 
fered with bv the palpable maaa winch moved wfth ft 
upon manipulation The crecnm wa* Jilied The bowel ap- 
peared to be puihed to the extreme right No appendix wa* 
*eoi The blood \\ asaermann was negative Unnalyau and 
examination of the itool were negative. Blood count 
haemoglobin 80 per cent, red blood cell* 4^80,000 white 
blood ceO* 14,000 differential lymphocyte* t6 per cent, 
polymorphonuclear* 57 per cent, large lymphocyte* 9 per 
cent, mononadean 5 per cent, eoainophifi 3 per cent The 
dkgnoaia at that time teemed to reat between (a) perity 

S , (b) Meckel 1 dfverticuhim, (c) omental cy at, (d) 
d cyat, and (e) carcinoma of the cwcum An ex 
yry laparotomy wa* recommended but waa not car 
ned out 

When firat teen by me on October aa 1933, » different 
picture p i ej ected There waa a large movable tumor in 
the right lower quadrant of tbe abdomen which waa not 
painful or tender cm premire but which wai now about the 
■ixc of a man a fiat The patient gave a hittory al*o of 
periodical attack* of partial Intestinal obstruction Roent 
genoio«ca] » to die* following a barium meal test * hewed a 
marked filling defect in the region of the crcum 

There wa* a further history 0# headache* dating back 
about 4 week* Tbe pain waa moat marked In the right 
•ubocapltal region There had been a great deal of nauaea 
and frequent vomiting The patient bad I oat weight He 
had been unsteady on lu» feet and apparently very ataxic 
He preferred to be on tbe right ride, becoming * aj duxy 
If he turned to the left ride. One made out no evidence of 
tubaculoai* in tbe cheat The aenae of ameli waa present 
on tbe right ride but lost 00 the left ride HI* discs ihowed 
no choking There wa* a alight borkoutal nyatagmui on 
looking to the right, none on looking to the left There wa* 
alight weaknea* of the right lower face Tbe Romberg 
lymptom and gait could not be tested but when propped 
up m bed tbe patient fell backward and to the right There 
were no abnormal reflexes of the Babinaki group on either 
aide No ankle clonus wa* present Blood Waaaermann waa 
again negative A spinal fluid e xam ination (hewed a dear 
fluid, containing one cell, marked increase in giobutin, 
negative Waaaermann Colloidal gold curve 0000000000 
No tubercle heriTU or other organisms were seen. 

The presence of an expanding lecoo In the right cere 
bdlar lobe wa a suspected. Toe qnestion arose a* to 
whether this wa* aecondary to tbe tumor in the abdomen 
and an exploratory laparotomy waa aaggeated 

On October 18 193J the patient waa operated upon by 
Dr K. Taahlro At operation tbe maaa proved to be an 
extensive tubercular lesion involving a very movable cae- 
cum and the adjacent terminal fleum, with regional meaen 
tenc and omental changes The crcum and lower portion 
of tbe ascending colon were quite thickened and moderately 
indurated as wa* also a portion of the terminal Ileum about 
inches long Tbe appendix wai retrocecal and bound 
own in a maaa of adiieaion* An extensive raectlon of 
the crcum and a trending colon aa high aa the hyp* tic 
flexure and also indnding 6 inches of the terminal deum 
waa carried out An uopenataldc aide to-rid e bowel anas- 
tomosis wa* then done, uniting the tramverac colon to the 
terminal ileum The wound was drained with a cigarette 
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r tg t Coronal settle* erf bran showing tobarnaloc* 
siwcrws to right frontal lot* Note the discrete capanle antf 
abaence erf froa ir Pi m mi t nry changsv about the than 


Fig t Cerebcttinn cut ld bonxactal plat* to lisrw 
tuberculous ab^ra in cerebellar lobe adjacent to tennis 


drain and then dosed roJkni in* this, so far a» abdominal 
ij nitons acre concerned, the patient made an uneventful 
ctmalesonsce The wound healed flrr firimtM and (rea 
bowel ct >00 wai rt-eiUbhshed 
About week alter thra the patient wxldentj began to 
develop signs of meningeal im taboo, ttifloew orf the neck, 
a pomOve bdateral Eemiy up and drowwares His tem- 
perature soddenH arose to lot degieta Hu rtwna deep- 
ened and he (bed 00 Norember o t jj |b autopsy of 
tha bran tu permitted Grew and mauusccpicai study 
d tha organ and orf tbe resected cwcum acre reported by 
Dr C B Court He d Loa ^Dgriei in part as follows 

Gnu fiolbtUp Tbe *wcnaea email of tbe dnra 
mater rtntnni tha dorsolateral surfaces ct the cerebral 
brnn^heres, the entire bran and the r m iB t±* Lnn 
bong a sarpcaJ spec im en 

Brtin The anrolutions of the bran over the r*ht 
bermspbere seemed to ba somewhat unirmaDy flail wd 
as compared to tboaa erf tbe opposite side Thera were no 
particular areas, hoaerer in which any unreal flat ten 11^5 
was observed to p<ant tut the kcatam of aa underlying 
Less* There baa been m tha recent stata a fairly marked 
cot cal congests*, and many erf the amaTlar radcaia are 
still vtsthis even after embalming Tbe art met are niter 
thin- walled throughout, although thor tortnoity e^ie- 
cfally over tha cerebral cortex, would sugrew that tha pa 
tent was past rmdriic age, Tbe arachnoid shows craydrUr 
abia minor thicken mg and opaaty ia th* regiou <rf tic 
irfnan Assure, but not to the extent indcatn* d an m- 


One rather mtarestmg madental finding h tha ei 
tmndy small aa orf tbe olfactory tracts, which are found 
tx thm, string-like structures 1* the ottsetixy sulcus There 
ts a icrmor grooving orf the uncinate regiou on other sida 


and extends back particularly cm tha left to rnciods a part 
orf the hippocampal gyms 

Thera is a bilateral hmnatiou erf the cerebellar tmih 
about the medulla in the regiou orf the foreman mgnam 
There ts alao a marked bermataou orf the an Lena two. 
thirds orf tbe superior vermis and an adjacent triangular 
portion orf the aopenor airfare d the Wt carebeOar ham 
wihere through tha taitoemm Thw henna twu is m 
doubttdlT dot to the occntrenca erf a cerebellar Lesion tn 
be described later and has taken place caudal to tha bran 


cerebellar hemisphere adjacent to tbe reruns there ts what 
appears to ba a fhactnant area m tins region, indicating its 
presence by lass erf caticaJ martenga, which mess era 1 f 
by j centunetars m Its ustsent state Tbe foltw about thn 
arm are hkawisa consaierahly flattened and dwtorted 
Tbe ctrebeDam was cut in hortrontal sacbon, passtag 
through its aatereoe and posterior margins Thw sects* 
reveals a fairly large encapsulated a i s cea s in the rpper 
part orf the mecbaJ pcaft** <rf tha right cer ebegar hemi- 
^ilwre, extexxhng mto tha adjacent varans (7 ^ 1 ) There 
b spparenttr the nrwile <rf this abscess ocaeretd ou the 
u i pmar mface orf the lobe Tbe abscess fa its orfltpeed 
state measures s 1 by t 7 bv j s crntimetrri in Its greatest 
treasveree dsnwten There m me evidenca orf locukts* 
and drrertamla frren the maa abscess cavity Tbs esvfty 
m lmed wtth a rfightiy uneven but well defend layer orf 
greenish colored granular pus 

"There is next found a somewhat ocHstmct careectrit 
inn espile which vanas between ooehalf and out awlb- 
oetcr m tVifin— Octnde orf this a third layer is found 
of ■ mjtow very werfl defined so* erf reacts* 
which a Lrrght red m coha and is endsnliy sccocgwnkd 
by cootalerabi* local ctugesti* The adjacent bram t»- 
soe saenw to be reraackaBlT weft pr»»rred Thera » no 
evidence orf nj p uire orf this aiwetsa Tbsre n, howeva r cos - 
Bderehis distorts* ■ nd flsttmiag orf tha fourth reDtndc, 
which m reduced to a mere tranartres sht The dentate 
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nucleus on tbc right if likewise cofnpre*sed and distorted 
There may be a slight crdema of the white substance of 
the right cerrbdbrlobe u compered with the left The 
aiwca* seems to have occurred predommairiy in the nar 
row strip of white matter whfch radales around the vermb 
toward the medial end of the posterior border of the lobe 
and has not disturbed the main centrum to any appreciable 
a tent 

“The cerebral hemispheres were sectioned in a coronal 
fashion beginning at the frontal lobe*. The section which 
pasaea throogfa the tips of the temporal lobea and ]ast 
anterior to the genu of the corpus cahorum reveals a slightly 
irregular contoured oral shaped cavity In the lower outer 
centrum of the right frontal lobe adjacent to the sylvian 
fissure It is separated by a narrow xooe of white sub- 
stance 1 5 millimeters In thlckne** and by a very much 
attenuated and thinned Cortex from the surface of the 
brain Tbe alwcea* cavity measures a 1 by a < by about 
s centime ten (anteroposterior diameter) In its greatest 
cross-sectional diameteia (Fig. s) Tbe central portion of 
tbe cavity was filled with Uqmd, greenish yellow pus, while 
adjacent to the capsule there was a rone of more solid pus 
still of greenish color bat probably containing more fibrin. 
This pyogenic membrane can be separated from the cap- 
sule with fc httie difficulty showing that organisation of 
this portion had not occurred. The active connective tis- 
sue capsule most be very thin, for it was di fficu lt to make 
oat grossly, and probably In do place wit It more than one- 
half a millimeter and often much leaa In thickness Sar 
njand.bg the capsule proper there b a brilliant reddish 
tone, evidently a tone of reaction In the surrounding tis- 
sues. This, however is sharply circumscribed and within 
a millimeter or two outside this tone there is remarkably 
little evidence of any disturbance whatever The white 
substance of this side shows only slight evidence 0/ cedema, 
as suggested by a alight distortion of the mklline struc 
turn. 

“Further sections of the brain further indicate an cedana 
of the right frontoparietal centrum. Both lateral ventricles 
art dilated jproiwibly due to the occlusion of the fourth 
ventricle. There is a slight distortion of tbe ventricular 
pattern with a minor deflation toward the left This seem* 
to be even more marked in succeeding sections whero the 
third ventricle is found tn be likewise markedly distorted 
and also deflected toward the left The posterior horns are 
markedly dilaled, and In this region the ependymal lining 
shows a number- of small discrete petechial harnwerhages 
There seems to be no evidence of active Inflammation In 
the ventricle. 

Smears from both abacess activities reveal numbers of 
tubercle beriTTi 

Cron* The colon specimen show* a large Irregular 
yellowish gray mass in the region of the cecum, which has 
invaded the bowel and caused an Irregular ulceration. In 
this region the wall on cut section b found to be thickened, 
a very firm, and presents In some areas a whitish fibrous 
appearance, and m others a cartilaginous structure In 
the outer portions of the mas* there b more of a charac 
terbtic fibrous or fibrocaseous structure. A* near as can 
be determined from the relationship of the appendix it 
seem* as though the entire lower portion of the cecum 
has been involved op to the base of the appendix The wall 
of the appendix likewise seems to be thwiened, firm and 
opaque In the upper two-thirds of It* extent, and on cut 
section the tiswie has a sort of rebtinous texture so thb 
organ has evidently partaken of the Inflammatory process 
The ulceration within the csecum h very Irregular and 
there U apparently a lots of epithelium down to the firm 
tumor tissoe (Fig j) 



Fig j Resected tuberculous mass Including portions of 
colon, creurn and appendix, A The tubercukra* mnn is 
Indicated by arrows. 


“ lliiSopalkoiTf The following' sections were taken 
from the abscess In the right frontal lobe 
“Stditm 1 kttmsUxyiiH and ton* (Fig 4) The thsce*# 
wall was characterised by an Irregular friable law of 
wandering cefb whoso structure was not dearir made out, 
evidently having undergone a marked degree of degenera 
tive change There was Dext a thin wall of connective tis- 
sue also infiltrated with wandering celb Just external to 
thb wall tbc bnln tissue was found to be cedernatous and 
there was a certain Increase in number of the interstitial 
cells. Tbe overlying cortex had undergone a minor degree 
of odematous cLange and was somewhat friable, but had 
undergone no groae arachnoidal change The cefls form- 
ing the exudate were examined under higher magnifica 
tions, but because of degenerative change their morphology 
wa* difficult to make out, however many of them were 
obviously polymorphonuclear celb. There were also many 
mononuclear celb and some plasma celb obaerved These 
celb could also be found In the connective tissue walb 
aftho the mononuclear and plasma celb predominated 

S<kaHccJt R ftr fat Thor was only a minimal amount 
of fat in the pyogenic layer but outside of the wall were 
found numerous fat laden phagocytes, more abundant in 
some sections than others, and Inclined to be scattered 
thru the tissue 

Sr dmn x Sian ftr tubcrclr ercamsms ZltMi \ iditn 
(Fig 5) Examination of the section under oil Immersion 
reveals a large number of beaded or granular orafintsma 
both in tbe exudate and In the Inner portions of toe cap- 
sule erf the abscess These disappeared as the outer portion 
of the capsule waa approached, so that none »** found In 
thexdjacent brain tissue 

“Grew Jl Uftri stain Thb method was used to deter 
mine whether or Dot other oeganbms might be present. It 
showed a number of beaded or granular bicflli which 
seemed to bo enclosed In capsules. These organisms were 
Gram positive and were probably tnberck bad® S maller 
forms which were rounded, resembling dipiocoed were 
aho observed, which were probably small forms oi the 
sum organism*. 
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Fig 4 Section of wall of frontal lobe abac cat abowmjt 
mfl i rnm atory renctwc and connective Inane form* two of 
cxpmde \o tubercle* m* promt ILematorytm and 
eo«in methnd X80 

£rftrW>a> rtJi Th« trdai »hnw» a rather condoned 
npaeW of rat bet nnifonn mr There m aluht tendency 
to * Smxu of tbe pyontmc layer the pc uita aei extendm* 
from tbe walla of local blood \ a*eb, whack it time* arem 
to be increnaed m numbm There u abo ■■ evident m- 
aen»e ra number of blood etaeU m aora* porttom of the 
Inin, Iron which a bcjiomaj fibroin n tetin g placr 


Sedt^mj G*U nUmlt meiUJ Thb net bod rtrenb 
wwie tendency to a proLJcfatmw of tba aitrocyte*, bet 
rather petnlkriy at a dmance Iron tbe wall cJ tbe abace* 
proper Tbeac crib are predo mi nant In a layer Just be 
neath tba cortex, while tba tntervnrfnj beam ttaawe be 
tween thbzooe oil fboata and tba abacna wall b octupkd 
by a ctO m bach ha* underfoot a degree of reire« l Te chaise. 
1 hb differ* aomen bat (ram tba twnal abacoa in w hich an 
artfre prohfetxtkra of there reOa bto ha found immedmtdy 
entitle of tba connective tone wall 

“CayaTi rWarW nher mrtUi Tha raethod mrab 
rwChing farther of importance 

“IttlMr /rear at arjra «/ hJtradrta awn / inn. 
UrmihiyltH »mi ear/ (F* 6) The lectlcw b taien from 
tbe marjin of tbe maaa m tbe eacim *o that normal bwae 
could be foend to com pare with tbe abocrraaL Tbb b 
abo taken with tbe porpene in nactl of otaerriaf trarm- 
twcal ilifti of tbe proe m Era la what appear* to be 
normal lame trnaaly at tba ntarpn of the mia an ob- 
•en ed wnall tubertka of eharactenflle atroctnre and coo- 
tahhrx typreal pant edb. Three tubercle* are found prr- 
domxoantly la the (oboancoa* but at time* ar* alio atnarml 
lb tbe Iwir- nkr coati at well, parttmlarly m tbe aaprrhrol 
portwta In tbe m*da bytT and la tbe m b aero u a tbaoe* 
are found collection* of l ympho cyte* with email kum 
chafe* about tba blood veaaeb A* om approach** tbe in- 
volved area there a a fradnal rrplactmest of tbe normal 
tbaoe* aith tnberculooa tbaoa The annek coat a broken 
op and replaced with fibroin Inane a rrtlfiriir tnaoa, or 
with typical tubercle*, whxh may be conglomerate Tba 
a aa ba er ow* aad eprtbeHai Uyera are quite abruptly re 
placed with tnbeTcnVun tbaoe which at fait chfluaefy tn- 
ade* tbe normal lrnphrod taaaoa or replace* it with 
dnerrte tebertk* Tbe lynadwad t n aa g berime* lea* and 
ka tori^acac ioi until finally there remuna only uaall 
iymphocyUc lafiltrataxi accompanying tbe pathological 
pence** Tba gland* acera to terminate quit ahrantly for 
a abort ^ace however tberr remain* can be Identified by 
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elongated H»ca filled -with red blood cell*- In lie margin 
tftHs tubercolou* ms* cmly an occ**kro*l gland an be 
made oat. The cbai»cteri*tic» ai the abnormal tisane are 
trascal fibroblasts. hrmpbotytes, p laama cell* and giant 
rrfl« frrr mlng typical tubercle* or a more diffoie new 
formed tisane. 

“THafnosU Tuberculon* at*ce« of the ri g h t frontal 
lobe.” 

It is difficult to find, in the literature, reports 
of proved tuberculous abscess of the brain 
MacEwen (1893) discusses the possibility ol 
abscess of the brain as a complication of tuber 
culax disease of the middle and Inner ear He 
mentions the fact that there may be extensive 
tubercular destruction of the osseous -walls, a 
condition which I believe is rarely seen toda\ 
When abscess occurs in such cases it is usually 
superficial communicating with the middle ear 
often by minute passage through the granulation 
tissue. MacEwen states ‘ Instead erf a distinct 
abscess in the midst of the cerebral tissues, a 
superficial cerebral ulceration is occasionally 
found in connection with tuberde of the middle 
ear, the pus from this ulceration being confined 
by the soldering of the meninges at the periphery 
of the ulceration to the base of the brain and the 
dura respectively Such a purulent collection 
might thus appear as a localized cerebral abscess 
the pus being retamed between the brain which 
formed the dame and the dura -which formed the 
floor of the abscess cavity In his series of 25 
brain abscesses there was no case of true tuber 
culous abscess located m the substance of the 
brain 

Oppenheim (ion) mentions the fact that “in 
rare cases the tuberde bncUlus has been found m 
the internal wall of the granular tissue lining the 
abscess, and in the pus itself (A. Fraenkel) ’ He 
goes on to state that he himself has found the 
tubercle bacillus in such an abscess during 
operation. 

Reit (1910) reports a case of cerebral tuber 
culosis following otitis media fn a 3# > ear old 
colored boy, which was probably not a true 
tuberculous abscess m the sense we have defined 
it- The case, the report of which is well illus- 
trated, shows the left temporosphenoidal lobe to 
be almost entirely involved in the process. The 
disease had extended from the middle ear, soli 
tary tubercles being found in the dura at autopsy 
and large areas of tuberculous caseation bong 
present in the temporal and parietal lobes. This 
caseation caused considerable destruction of both 
the gra\ and white matter, but was not sur 
rounded by a true abscess wall. 

Schorstein in the Schoritein lecture of 1009 
comments upon the rarity of tuberculous cerebral 


abscess secondary' to tuberculosis of the lungs. 
He cites Gowers (1888) as stating that cerebral 
abscess never occurs when true tuberculous cavi 
ties are present m the lungs. However this is 
not necessarily true, as Rudolph Meyer (1867) 
mentions one case of abscess of the brain with co- 
existing tuberculosis of the lungs. Again Fmlay 
(1886) quotes a case of Dr Hadden’s of tuber 
culous pyopneumothorax with abscesses in the 
frontal and occipital lobes of the brain Like 
wise he mentions one case recorded by Huguenin 
(1878) Fraenkel s case is again mentioned, and 
one recorded by Wernicke and Hahn where an 
abscess in the left occipital lobe was drained by 
trephining The patient survived for 13 days 
ana at postmortem examination tubercules were 
found about the abscess cavity Fraenkel was of 
the opinion that there was a definite connection 
between the cerebral abscess and tuberculosis of 
the lung Schorstein comments upon the fact 
of the very great Infrequency of tuberculous 
cerebral abscess in association with pulmonary 
tuberculosis, calling attention to the relative 
frequency of brain abscess In connection with 
bronchiectasis "Cerebral signs m tuberculosis 
of the lungs point almost invariably to tubercular 
meningitis. Cerebral signs in bronchiectasis mean 
in nearly every instance cerebral abscess- ’ 

In discussing the etiology of brain abscesses in 
general, Gowers (6) again (1898) states "The 
last local cause (extremely rare) is a tubercular 
growth in the brain, which has been known to 
break down into a collection of pus. Other 
tubercular tumour* and other evidence of tubercle 
are usually present, and indicate the origin of the 
abscess." The tuberculous process which he de 
scribes is the more common fin ding and 11 dif 
ferent from the pathology which we are discussing 

Hassin (1915) reports a case of multiple tuber 
culous brain abscess associated with dementia. 
The abscesses, however "had no capsules and 
were separated from the cortex by an area of 
seemingly normal white substance. The abscess 
cavities were filled with a pea green to yellow 
colored pus of a very offensive odor ” Cultures 
and smears made from this pus were sterile the 
diagnosis of tuberculous abscess being based 
upon the fact that the patient had "a chronic 
ulcerative and miliary tuberculosis of the lungs, 
combined with tuberculous osteomyelitis of 
sternum.” 

Adams (1896) under the title of "Tuberculous 
Abscess of the Beam reports a case of a 10 year- 
old colored boy who died of miliary tuberculosis 
The right half of the brain contained many 
nodular masses which were probably miliar y 
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tubercles or tuberculomata of various tires In 
the center of these mines mu in abscos mass 
j }4 by 2 b\ i }4 inches which contained “yellow 
tsh turbid liquid within roar 0 ! cheesy walls 
These were in the right frootaliohe. Tbepatbolo- 
gut reports that the turnon in the boy’s brain 
showed only a few grant ceils, the greater port of 
the m*M being without an > recognisable struct are 
Leon tine (1919) reports the case of a 27 year 
old man with a far advanced pulmonary tuber 
culoais The sputum was positive the Kings er 
tensiveiy involved, a tuberculous colitis was 
present, and a tuberculous meningitis suspected 
At autopsy a tuberculous area m the parietal 
bone, which had caused extensive erosion, was 
found The brain presented a large caseous area 
of tuberculosis which was apparently not a true 
abscess although it was *0 described in the title 
of the article. 

Evans and Smith (1931) reported a case In a 
14 year old girl who had an extensive scrofula of 
the neck of 8 years duration. This patient had 
daily convulsions of increasing severity foe 3 
weeks and a terminal hemiplegia. The spinal 
fluid examination 1 months before death showed 
a clear colorless fluid containing g cells— all of 
which were lymphocytes — trace of albumin and 
globulin a negative Kahn reaction and a delayed 
positive reaction in testing for sugar by' Benedict s 
method Bacteriological examination and guinea 

C ig ex a m inations were negative for tubercle 
scilh Another spinal fluid examination 3 
weeks before death showed increased pressure. 8 
cells, podti\e albumin and globulin bacterio- 
logical examination was negative. Before death 
the child developed choking of the discs, mental 
torpor and incoherence m speech Autopsy 
showed a large abscess In the left frontal lobe 
winch contained thick greenish pus, the enmmn 
Ucn of which revesued abundant tubercle 
bariJb with typical morphology " There was do 
evidence of general meningitis. The pus was 
stained by Gram s method but no organisms 
other than tubercle bacilli were found. The re- 
gion of the abscess was described as foOowi 
s Tbe outer layer of brain tissue showed prac 
tically no Important changes with the exception 
of sligh t cedema Bordering upon the necrotic 
area, there was noted a orcurnferential prolifera 
tion of connective tissue cell*. There was like- 
wise noted a number of new capillaries lying 
among the fibroblasts These young capillaries 
were conga ted. The central area was composed 
of necrotic tissue, leucocytes, and lymphocytes.'’ 

Among the cases mentioned apparently that 
of Evans and Smith Is the only one of an undis- 


puted tuberculous abscess The great HI nitration 
of their case is identical in appearance with ottra. 
The proem of formation is apparently the same 
as that of an ordinary pyogenic abscess. These 
authors found tubercle bacilli In large numbers in 
the pus, but did not try to Identify them in the 
abscess wall Such cases are not necessarily fatal 
for Kaffriger, has cured one such case by drain 

RTTUUAIY AWT) coxcLtrsurv 
A case of multiple tuberculous abscesses of the 
brain Is reported. This is befleved to represent a 
rare type of tuberculous reaction in nerve tissue 
The usual granulomatous or tubercle formation Is 
not present. Tbe abscesses apparently are formed 
as any other pyogenic abscess of blood-borne 
origin are. These tuberculous abscesses, when 
present, almost Invariably accompany some other 
chronic tuberculous process In the body such as 
scrofula, tuberculosis of the ca xum or tuberculous 
mastoiditis. In the case here presented typical 
tubercle formation was present in the crcum but 
was absent in the wails of the cerebral ahscesaei 
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PARALDEHYDE AS A FACTOR IN PAINLESS LABOR 


HAROLD IL K OS ENFIELD AID ahd 

I N a previou* article (3) there was proposed a 
new procedure lor inducing obstetrical anal 
geflia and amnesia a method based on the use 
of pentobarbital sodium (nembutal) by mouth 
supplemented by the rectal administration of 
paraldehyde m olive oil The preliminary report 
concerned our experience with a tnal series of 50 
cases. The present communication deals with the 
added information and experience obtained since 
then In a series of 300 cases 
An analysis of the first 50 cases, 30 pnmipar® 
and 20 mwtiparae is as follows 
i The average duration of prxmiparous labors, 
after entrance to the hospital, was io# hours. 
The average length of multiparous labors was 5 
hours and 20 minutes. 

a The average duration of amnesia and anal 
gaoa during labor was 9# hours for pnmipane 
and 4^ hours for multipart 

The average duration of amnesia following 
very was 8 hours for all cases. Complete am- 
nesia throughout labor was experienced by 47 pa 
lients (94 per cent) Three patients (6 per cent) 
experienced partial amnesia There were no 
failures, 

4. Twenty-eight patients (56 per cent) showed 
very mild restlessness, moving slightly with pains. 
Eighteen patients (36 per cent) thawed moderate 
restlessness, turning from side to side or occasion 
ally attempting to nt up with pains. Four patients 
(8 per cent) showed a degree of restlessness which 
simulated that so commonly seen with scopo- 
lamine and barbiturates or with the straight bar 
bit urates. 

5 There was no maternal mortality and but 
one fetal death, a case of congenital monstrosity 
6 Forty five babies (90 per cent) breathed or 
cried readily immediately following delivery and 
5 (10 per cent) required mild resuscitation. 

In comparison with the results furnished by the 
trial series, we now give an analysis of the present 
series of 300 cases 
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1 Average duration of primiparous labor was 
9 hours and 4 5 minutes. Average duration of mut 
Uparous labor was 5 hours and 40 minutes, 

2 Average duration of amnesia and analgesia 
during p ruru parous labor was 8 hours ana 40 
minute* Average duration of amnesia and anab 
gesia during multiparous labor was 5 hours. 

3 Average duration of amnesia following labor 
was 7 hours and 30 minutes. Complete amnesia 
throughout labor was experienced by 285 patients 
(95 pier cent) partial amnesia In 11 case* h 66 per 
cent) There were 4 failures (1 33 per cent) 

4. As to restlessness 174 patients (58 per cent) 
showed a mild degree, moving slightly with each 
pain, 104 patients (34 per cent) showed a modcr 
ate degree turning from aide to tide and attempt 
mg to Kt up with pains, and 22 patients (7 33 per 
cent) showed a marked degree of restlessness 
thrashing about, more or less noisy, and requiring 
added restraint 

5 There was no maternal mortality There 
were 7 still births (2 29 per cent) Of these deaths 
2 were apparently due to a tight cord about each 
infant s neck. One was due to prematurity and 
one was due to a premature separation of the 
placenta. One showed no possible cause for death 
The 2 remaining infants were definitely macerated 
Eight babies died during the first week after de 
livery Of these there were 3 monstrosities, 1 con- 
genital heart, 2 crises of congenital atelectasis, and 
2 case* of erythroblastosis. 

6 Of the babies bom alive, 264 (86 54 per 
cent) breathed or cned readily immediately fol 
lowing delivery, and 34 (11 14 per cent) required 
mild resuscitation 

7 Method of deliveries 254 patient* were de- 
livered normally or by penneal forceps, and 28 
patients were delivered bv mid forceps. There 
were 6 breech extractions and 6 ewaarean sections 
A Scanrom maneuver was performed in 3 casts 
and a similar number were delivered by internal 
podaHc version. 
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The various methods employed today foe pro- 
viding obstetrical analgesia and amnesia art ao 
well tnerm to obstetrician* that we fed even an 
enumeration of them to be unneceanry here. 
Suffice It to i»y that thin far no cne method ha* 
been found to be applicable to all cases 

The barbiturate* form the bad* of meat of the 
present day procedures. Sodium boam\ lethyl 
barbiturate (sodium amytal) and pentobarbital 
vadium (nembutal) are bong used, either alone or 
in combinations with soch drug* as morphia, pan- 
topon scopolamine oc rectal ether The result* 
measured in term* of amnesia, have been satis- 
factory with most combination* But in term* of 
analgesia there are sufficient disadvantage* to 
each combination. Failure to provide analgesia 
ha* resulted in varying degree* of restleasnes* on 
the part of the patient ranging from marked ei 
atabQity to violent resistance, which, although 
the amnesia wa* good, the Dbor not prolonged, 
and the infanta unaffected, has led to questioning 
the entire desirability of these drug* On the 
other hand, where satisfactory analgesia ha* been 
obtained, this ha* been done in some instance*, at 
the expense of the fetua, in that varying degree* of 
asphyxia ranging from *Iow breathing to definite 
respiratory depression could not be avoided. 

The purpose of the procedure used m the aerie* 
of case* under consideration wa* to conserve the 
beneficial effect* of the barbiturate* in producing 
satisfactory amnesia and analgesia and also to dis- 
cover which drug when used m combination with 
the barbiturate*, would eliminate both the dan- 
ger of excitation to the mother and the risk of 
asphyxiation to the fetus Paraldehyde has been 
found to satisfy these requirement*. 

Paraldehyde according to Ccahny l* a polymer 
of ethylaldehyde A more powerful narcotic than 
alcohol, it resemble* the latter In it* effects, but 
produce* only rarely any symptom* of excite 
roent Even m large dose*. It doe* not affect the 
heart directly an Important consideration In case* 
of cardiac disease and produces no such effects on 
the proton metabolism as accompany the pro- 
longed administration of chloral It u observed 
that the poise is somewhat slower gnd the car 
bank add exhaled t* lew than normal but these 
changes art not relatively greater in degree than 
those that occur in the course of natural sleep and 
must therefore be ascribed to the lessening of mus- 
cular movement*. In fact, substantial quantities 
of paraldehyde have been taken without fatal re- 
sult* or with any more serious consequences than 
prolonged unconsciousness 

P» Ts Id rbvdeb excreted in part bv the lungs and 
for the moat part in the unne in this connec 


tkxi, a recent investigation (4) on the eiiminaUun 
of the barbiturates a af direct interest It ha* 
been found that — 

1 Amytal I* excreted in the unne of human* 
and dog* only in trace*. If at all fofkming the ad 
ministration of Its sodium salts. 

1 Under the some conditions, barbital and 
phenobniHtal are arreted as such in the mine. 

3- Most probably amytal and pentobarbital 
are rapidly and completely destroyed in the 
body 

It remains to he stated that paraldehyde, when 
used alone during labor even m very large doses, 
prod nets neither analgesia nor amnesia, but when 
applied m combination with the barbiturate 
group particularly nembutal it lead* to ntisfac 
tory arrm^tia and analgf^M 
The procedure in the present series of 300 cases 
differe from that n*ed in the preliminary series, in 
that the alternative use of sodium amytal has 
been dropped and nembutal ha* been used en- 
tirely because of Its more prompt action and be- 
en use evidence has been found In this series that 
nembutal, when given early will Dot stop labor 
Our procedure at present is a* follows 
A* soon as labor is definitely established, follow 
log the routine preparation and enema, the patient 
is given 4# grains of nembutal by mouth. Thb b 
followed in 15 minutes by \ grains more. Ncrw 
within 15 to 10 minutes of the second adminis- 
tration of nembutal, tbe patient b turned on bo- 
left tide and b given a rectal InttfUatkm of 6 
drams of paraldehyde In 1 W ounces of olive oD 
Thb mixture must be Instilled high in the re ctum , 
post the presenting part in order to avoid expul- 
sion during a contraction 
Thb is facilitated by tbe use of an apparatus de 
signed and described by McCormick (1) Equally 
satisfactory results may be obtained by using a 
3 ounce glass aseptic syringe with a plunger A 
No si F rectal tube b attached to either appaia 
fns. Care most be exercised to Insert the rectal 
tube about 8 inches without allowing It to curl on 
itself If the presenting part b engaged, the tube 
must be inserted above it 

The mixture b then injected qmckly between 
prim. H the glass syringe b used, a quantity of 
sir should be left in above tbe solution, sufficient 
to insure tbe emptying of the catheter but not 
enough to cause the air to enter the rectum, for 
thb mav lead to the expulsion of the scJuboo 
Following the Injection a pad should be held 
against tbe anus for at least 10 minute*. 

If the patient b In hard labor, the injection b 
further facilitated by allowing the patient to in- 
hale nitrons crride anid oxygen until asleep. 
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Within 3 to 4 minutes from the time of the m 
jection, the odor of paraldehyde becomes per 
cep table on the breath of the patient and she 
quickly falls into a deep sleep, moving or turning 
from side to side during contractions and sleeping 
soundly in the intervals. The daration of the 
sleep depends upon the susceptibility of the pa 
pent and may vary from 3 to 12 hours. During 
the first hour after injection labor may become 
less active in many patients, but following this 
period labor is spontaneously resumed and ap- 
pears to progress more rapidly than in those 
patients who are given no medication In the 
majority of cases, with the application of the 
medication as described labor progresses to full 
dilatation, and the presenting part appears on the 
perineum and crowns. At this stage gas-oxygen 
is given and delivery is completed either sponta 
neocsly or with the aid of perinea l forceps. The 
average patient in labor will begin to show signs of 
awakening m 4 to 6 hours after administration 
At this time a rectal e xamin ation is made (As a 
general rule, rectal examin ations should not be 
performed for at least 2# to 3 hours after the 
rectal instillation, m order to avoid the expulsion 
of the solution.) If now we find that the patient 
still has several hours of labor to 3 grains of 
nembutal is given by mouth. This m accomplished 
by placing the capsule on the patient a tongue and 
then dropping a small quantity of water in her 
mouth by means of an ordinary glass drinking 
tube. As the patient swallows the water she wiQ 
also swallow the capsule. If this does not succeed 
or if the patient vomits, remove the powder from 
the capsule, dissolve in water or in paraldehyde 
and inject into the rectum. Or, the ends of the 
capsule may be punctured and inserted directly 
into the rectum with equal effect. If this dose of 
nembutal fails to quiet the patient, 2 to 4 drams 
ofparaldehyde may be repeated by rectum This 
wfu usually be sufficient to carry a patient through 
a 12 hour labor Should labor be further pro- 
longed, s m all amounts of nembutal with or with 
out paraldehyde, may be repeated as ne ce ssary 
If the 1 total examination reveals that the ce r vi x 
has been well taken up and four or more fingers 
dilated, with a low presenting part, then, instead 
of further medication, the patient should be car 
ried along to completion of labor by means of gas- 
oxygen inhala tions during contractions. It has 
been found that with the barbiturate group 
pen ter quantities of o xygen are required in com 
bi nation with nitrous oxide than is us uall y the 
case with nitrous oxide oxygen administra 
tion Most frequently equal parts of oxygen and 
nitrous oxide are required. The duration of ad 


ministration of gas-oxygen is much less than with 
the barbiturate- scopolamine group or with straight 
barbiturates. In addition patients do not resist 
inhalation anaesthesia, a situation differing from 
that with other drug combinations, where patients 
become very restless and noisy and violently resist 
the application of the mask to the face. 

Under this form of analgesia, most patients 
sleep soundly and quietly through labor and move 
more or less with pains. Furthermore the most 
restless of them are rarely noisy as is the case with 
the use of scopolamine or of the straight bar 
biturate group After a patient has been put to 
sleep, she should not be questioned by the at 
tendant in order to find out whether or not she is 
feelmg pain. Her reactions, without questioning, 
are sufficient evidence. Frequently a patient may 
complain of pain during contractions imme 
diately fall asleep again in the intervals, and not 
remember her pains at all. 

The question of dosage both of paraldehyde and 
of nembutal is of importance. In the trial senes 
we based the amount of paraldehyde in the rectal 
injection roughly upon the weight of the patient. 
At the outset of the series, while an endeavor was 
made to ascertain the optimum amount of paral- 
dehy de, several patients were given as much as 12 
drams at a single dose, with no undue effects The 
dose of nembutal varied from 6 to u >4 grains, 
the latter in divided doses. 

In the present sene*, the dosage of nembutal 
used varied from 6 to 13 grains and that of paral 
dehyde from 6 to 12 drams. This dosage must be 
vaned according to individual cases, for it has 
been found that while the initial dose recoin 
mended has earned a few cases successfully through 
12 hour labors, m some cases it was necessary to 
repeat as early as 3 hours after the initial dose. 
There is thus a certain variation of susceptibility 
as one might readily expect The time for repeat 
mg the medication must be judged entirely by the 
reactions of the individual patient and this pre- 
cludes the setting up of any r hard and fast rules. 
Failure to repeat medication when indicated m a 
given case regardless of the time dement, will 
give rise to unsatisfactory results, such as in- 
creased restlessness and diminished amnesia For 
it stands to reason that in inverse ratio to the in 
sufficiency of dosage, restlessness must increase 
and the possibility is prepared for a greater per 
centage of failure. 

It has been stated earlier that medication is 
started as soon as labor is established. Onr Index 
for onset of labor is the regularity and char 
acter of the utenne contractions, regardless of 
the height of the presenting part or dilatation 
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o l tie cervix. Mediation U frequently given 
with a floating presenting part and a cervix which 
b not taken up 

In conduskn it may be itated that the dedoc 
tiorn and experience* drawn from the present 
•cries of case* give added force and significance 
to the advantage* observed In connect loo with the 
trial acne*, namely 

i Prod action of prolonged amnesia and anal- 
gesia 

a Freedom of danger to the mother or the 
fetu*. 

j Reduction of excitation to a minim am 
4. Avoidance of delay In labor 
S Simplicity of administration 
Vrtides appear from time to time m the lay 
press, mating the assertion that painlea* labor in 
general it deleterious and is an added factor m In- 
creasing maternal and fetal mortality On the 
contrar) oar experience with this method and 
also the experience of the Boston Lying In Hos- 
pital where experimental senes Involving most 
of the methods m vogue today have been carried 
oo demonstrate that, due to the fact that patients 
can be allowed to remain In labor without suffer 
mg and with diminution of shock, for longer 
periods than i» ordinarily the case there Is lest 
occasion for instrumentation and a possibility for 
a greater percentage of normal births This tends 
to lower morbidity and mortality 
Certainly the border hne patient can be given a 
much longer test of labor without discomfort and 


shock, and not Infrequently she may progress to a 
normal or easy instrumental delivery from below 
when otherwise a cesarean section would have 
been done. 

In dbcusring the dangers of arucstheua during 
chi l db ir th, one must differentiate between anaes- 
thesia used during actual deh very and drugs given 
to produce amnesia during labor It b conceiv 
able that a patient may die as a result of Inhala 
tion a nes t h esia during delivery when no medics, 
tion was given to produce amnesia during her 
entire labor Such a case, classified in the mor 
talltj statistics of those who die as a result of 
anrstheaia used In obstetrics, should by no means 
be ascribed agiinit painless labor 

In a senes of over i ,joo cases in which various 
methods for producing painless labor were used, 
there Is ample evidence to contradict statements 
which imply there is proloogaboo of labor or 
deleterious effects on mother or baby It must be 
emphasized that adequate dotage and constant 
nursing supervision is essential for satisfactory 
results 
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GALL-BLADDER DISEASE 

I N recent yeaxs the progress of gall bladder 
studies has been rapid Knowledge of the 
methods of formations of various lands of 
stones has been put onto firm scientific basis 
Cholesterol has been shown to be precipitated 
when the cvstic duct is dosed for short periods 
and the solvent the bile salts is absorbed It 
has been ascertained that long continued 
cy*bc duct obstruction leads to the accumula 
tionof calaum either on pre-existing stones or 
as KalkmUeftgaile Furthermore the work of 
manv observers has shown that blockage of 
the cvstic duct results m the prompt onset of 
cedema and thickening of the gall bladder with 
infiltration of its walls b\ round cells How 
ever m order to explain the train of events 
leading to other stone formation or chrome 
gall-bladder inflammation a me chanis m must 
be discovered to account for the temporary or 
pennanent dosure of the cvstic duct. Thus 
far this has eluded us 

Recent demonstrations of the corrosive 
action of pure gastric juice suggests an inter 


eating parallel If it is true that the gastric 
secretions per si have the power to cause 
extensive destruction of the mucosa which 
secreted them whj not pa\ equal respect to 
bfle 5 This is the strongest solution which the 
bod\ elaborates Few people realize that it 
contains m quantities up to io per cent a 
substance that is at least as tone as hydro- 
chloric acid Bile salts have been shown to 
have the power to cause a fatal peritonitis 
pleuntis or myositis in lesser concentrations 
and their exceeding toxiaty for all bod> cells 
is well known 

Search for the exciting agent in gall bladder 
disease has proved ver> disappointing Bac 
term are now well known to occur m normal 
gall bladders in about the quantit} and kind 
as often found in diseased ones \o media 
msmof stone formation in open gall bladders is 
at hand Closure of the duct by inflammatory 
cedema is a sine qua non m each case The 
absence of a proper flora has led some to 
search for a chemical cause Both pancreatic 
juice and Dafan s solution are known to be 
capable of setting up a chemical cholecystitis 
of a severe type. One wonders wh\ the bile 
itself which is acidified in the gall bladder to a 
hydrogen ion concentration below anj other 
body fluid and whose known toxiatv to tissue 
cells is so high has not been accused of mis- 
chief 

Attempts > ears ago to <hsco\ er a cholesterol 
diathesis yielded the surprising result that 
starvation produced the highest bile choles- 
terol and that meat or general overeating did 
not signibcantlj raise the bfle cholesterol The 
colossal experiment of post war starvation in 
Europe produced millions of examples of high 
39 





SURGERY GYNECOLOGY AND OBSTETRICS 


of the cervix . Medication Is frequently given 
with a floating presenting part and a cervix which 
is not taken up 

In con dial on, it may be Hated that the deduc 
twos and experience* drawn from the pres en t 
senes of case* give added force and significance 
to the advantage* observed in connection with the 
trial Kries, n a mely 

i Production of prolonged amnesia and anal 
gesia 

a Freedom of danger to the mother or the 
fetus 

3 Reduction of eratadon to a minimum 

4 Avoidance of delay in labor 

5 Simplicity of adrnimatratioo 

Article* appear from time to time m the la\ 
prtu, making the assertion that painlea* labor m 
general a defetenous and t» an added factor m m 
creaimg maternal and fetal mortaiitj On the 
contrary our evpeneoce with this method and 
also the experience of the Boston Lying In Hos- 
pital where experimental seriea involving most 
of the methods in vogue today have been carried 
on demonstrate that, due to the fact that patients 
can be allowed to remain in labor without suffer 
ing, and with diminution of shock, for longer 
periods than is ordinarily the case there Is Leas 
occasion for instrumentation and a possibility for 
a greater percentage of normal births This tends 
tolower morbidity and mortality 

Certainly the border line patient can be given a 
much longer test of labor without discomfort and 


shock, and not Infrequently she may pr o gr es s to a 
normal or easy instrumental delivery from below 
when otherwise a aeaureao section would have 
been done. 

In discussing the dangers of anaesthesia dtmng 
childbirth one must differentiate between anes- 
thesia used during actual deli very and drugs given 
to produce amnesia during labor It is coocclv 
able that a patient may dte as a result of lnhala 
tlon arue*tbesia during delivery when no medica 
two was given to produce imnrsra during her 
entire bboc Such a case, classified In the mor 
tolity statistics of those who die as a result of 
anesthesia used In obstetrics, should by no mean* 
be ascribed against painless labor 

In a sene* of over i,soo case* b which various 
methods for producing painlea* labor were used, 
there Is ample evidence to contradict statements 
* hich imply that there is prolongation of labor or 
ddeterioua effects on mother or 6aby It must be 
emphasised that adequate dosage and constant 
nursing supervision Is essential for satisfactory 
results. 
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THE BILE ACID FACTOR IN 
GALL-BLADDER DISEASE 

I N recent years the progress of gall bladder 
studies has been rapid Knowledge of the 
methods of formations of various kinds of 
stones has been put onto firm scientific bass 
Cholesterol has been shown to be precipitated 
when the cystic duct is dosed for short periods 
and the solvent, the bile salts is absorbed It 
ha* been ascertained that long continued 
cystic duct obstruction leads to the accumula 
tion of calaum either on pre-existing stones or 
as haikmilchgallt Furthermore, the work of 
man} observers has shown that blockage of 
the cystic duct results in the prompt onset of 
cedema and thickening of the gall bladder with 
infiltration of its walls by round cells. How 
ever, in order to explain the train of events 
leading to either atone formation or chrome 
gali bladder inflammation, a mechanism mast 
b<s discovered to account for the temporary or 
permanent closure of the cystic duct Thus 
far this has eluded us. 

Recent demonstrations of the corrosive 
action of pure gastric juice suggests an inter 


eating parallel If it is true that the gastric 
secretions per si have the power to cause 
extensive destruction of the mucosa which 
secreted them why not pay equal respect to 
bile? Thfs is the strongest solution which the 
bod> elaborates Few people realize that It 
contains in quantities up to io per cent, a 
substance that is at least as toxic as hydro- 
chloric aad Bile salts have been shown to 
have the power to cause a fatal peritonitis 
pleuntis or myositis m lesser concentrations 
and their exceeding toxiaty for all body cells 
is well known 

Search for the exating agent in gall Madder 
disease has proved very disappointing Bac 
term are now well known to occur in normal 
gall bladders in about the quantity end kind 
as often found In diseased ones No media 
rusmof stone formation in open gall bladders is 
at hand Closure of the duct by inflammatory 
cedema is a sine qua non in each case The 
absence of a proper flora has led some to 
search for a chemical cause Both pancreatic 
juice and Dalan’s solution are known to be 
capable of setting up a chemical cholecystitis 
of a severe type One wonders why the bile 
itself which is addified in the gall bladder to a 
hydrogen ion concentration below any other 
bod> fluid and whose known toxiat} to tissue 
cells is so high has not been accused of mis- 
chief 

Attempts } ears ago to discover a cholesterol 
diathesis yielded the surprising result that 
starvation produced the highest bile choles- 
terol and that meat or general overeating did 
not significantly raise the bile cholesterol The 
colossal experiment of post war starvation in 
Europe produced millions of examples of high 
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grade hypercholesterobemla, but no increase 
in gall stone*. It Is proverbial that gall stones 
result from overindulgence In neb food* espe- 
cially meat, and thi* Is known to cause an 
Increase of bile add* in the bile Thus a 
paradoxical suggestion seems justified I e. 
that a high concentration of the solvent may 
provoke an irritation capable of dosing the 
cystic duct and that thu In turn result* In 
the absorption of the solvent and the preapl 
tatkin of cholesterol 

Experimental proof of such a hypothec* is 
wefimgh impossible on account of the fact 
that an> manipulation of the gall bladder of 
an experimental animal causes the prompt 
onset of a severe cystitis We are thru de 
p rived of control* However anyone who ha* 
once seen the widespread inflammation caused 
by inserting a *terfle needle into a aterile gall 
bladder hnd* it difficult to believe that the 
inflammation Is not a chemical one and due 
directly to bile itself Edmund Antxewi 

\CUTP PEPTIC ULCER PER- 
FORATIONS— TO DRAIN OR 
NOT TO DRAIN 5 

I N order to evaluate this subject properly 
both the drainage of the peritoneal cavity 
and the continuous removal of stomach 
content* ihould be carefully considered 
Recently the dictum as regards peritonitis. 
When in doubt drain seems well on the 
way to being supplanted by the ilogan 'When 
in doubt, don t drain It has been known for 
some time that dram age of acute peritonitis 
associated with a spreading Infection it not as 
effective a* drainage of an abscess associated 
with a late infection In fact, a* many experi 
men ter* have demonstrated the most that can 
be proved for drainage of the peritoneal cavity 
b that it help* localize pea in cases of spread 
ing peri to m tb However in addition to thb 
change of general surgical opinion a* regard* 


peritonitis, many surgeon* apparently have 
not given consideration to the Inhibitory ef 
feet* of hydrochloric aod on the growth of 
bacteria In evaluating the question of drain 
age Of course, a* is well known bacteria are 
found low In the Intestinal tract more fre- 
quently than up higher where the influence of 
the hydrochloric add inhibits their growth 
In other words, the reaction of the peritoneum 
following these perforation* b due to a chem- 
ical rather than a bacterial Invasion. 

In replies received from over one hundred 
surgeon*, the following Information wax ob- 
tained 

About 20 per cent dram In every caae . Most 
of these employ a dram through a remote in 
dskm About 60 per cent dram only In the 
late case*, or m cases in which there b evi 
dcntly definite pus formation About to per 
cent dose the abdominal wall in every case 
without any drainage. In other words, about 
80 per cent do not u*e drainage a* a rule. 

It bour rule not to employ drainage m the*e 
cases, bat perhaps our Judgment has been 
somewhat warped b> having had the expe- 
rience of feeing In consultation 4 case*, which 
had been drained all 4 of which died with 
duodenal or gastric fistula. In s of these 
4 cases the drain had been improperly placed 
to the site of the closure, but in the 3 other 
cases the drams had been placed remotely — 
In the flank and in the pelvis, respectively 

Much work has been done on the inhibitory 
effects of hydrochloric add Even In very mi 
nute quantities hydrochloric add has a marked 
Inhibitory effect on the growth of bacteria. 
This work has been done In the test tube with 
the bacteria usually found in the mouth and 
nose, as well as with cultures taken after in 
traduction Into the stomach and duodenum 

As a rule, very seldom are bacteria found In 
the normal stomach In the stomach with an 
ulcer having the usual increased hydrochloric 
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aad content, bacteria are even leas frequently 
found In carcinoma with a lower or ab sent hy 
drochlonc aad, bacteria are frequently found 

Cultures taken of the peritoneal cavity at 
the time of these acute perforations seldom 
show bacteria, and this In spite of the observa 
tkms contained in a recent article stating that 
there is no such thing as an “aseptic peritoneal 
cavity ” It migh t be that the proper cultural 
methods and media were not employed in 
making these examinations. 

Neither bile nor pancreatic Juice art well 
tolerated by the peritoneum but with these 
acute perforations the quantity of either is 
negligible. It seems to have been proved ex 
penmentally that the digestive action of pep- 
sin tends toward the prevention of postopera 
live adhesions This is especially true when 
used in ao4 per cent solution of hydrochloric 
aad 

Even inert foreign bodies injected Into the 
peritoneal cavity stimulate first the defensive 
production of nentrophiles and then an in 
crease in the number of histiocytes 

After considering all these factors, there is 
apparently no justification for the institution 
of drainage of the peritoneal cavity m these 
cases except possibly m the very late cases 
showing definite pus formation Of course, 
aspiration of the peritoneal cavity should be 
employed in all these cases while the perform 
tion is bang dosed, and we all recall numerous 
cases in which large quantities of gastric con 
tents have been removed, and the abdominal 
wall dosed tightly A few of the abdominal In 
daions will break down, but such an occur 
rence is a minor matter in comparison with a 
fistula. If the abdominal wall is dosed with 
through and through “tension sutures” of 
some non absorbable suture material .Infection 
of the abdominal wall will not be such a serl 
ous catastrophe, and this method will also 
prevent many future ventral hennas. 


For some \ears some surgeons have advo- 
cated the imm ediate performance of a gastro- 
enterostomy following the dosure of the per 
foratlon The objectives of this procedure 
were 

1 To make the postoperative discomfort 
of the patient less by preventing gastric dis- 
tention 

2 To aid m the future care of the ulcer, 
particularly m those cases which apparently 
would have a pylon c obstruction from the 
infolding of the ulcer as well as by the scar 
formation 

In recent years the employment of the con 
tinuous suction with a small duodenal tube 
placed through the nose has removed the ex 
cuse for doing a gastro-enterostomy for the 
relief of gastnc distention The use of this 
tube also removes, more effectively than any 
other means we have, any retained old blood 
or other gastnc residue 

In only about 10 per cent of these cases is 
it necessary later to do any operative work 
to effect a cure This we believe is due to 
the improved medical care now given by the 
internist, and even of more value is the fact 
that the patient who has had the experience 
of having had a perforation is far more will mg 
to take the medical cure than is the patient 
with an ulcer who has not had such an 
education. 

Resections, or any type of plastic proce 
dares, must necessarily be done with tissue 
which is infiltrated, and therefore unsatisfac 
tory for suturing In fact with desperately 
ill patients, it is sometimes advisable simply 
to plug the perforation by suturing omentum 
into the op ening 

It is wise for the surgeon to remember that 
the operation is usually a life saving attempt 
and that the patient should not be subjected 
to any unnecessary procedure 

Huon IL Trout 
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troa A tbe L-ttJ Imjtotion fx lb* Adra./ce- lb* M*r£caJ FanAty A hcnn*r 3 rania, nerc of 
men, A Lem—^ a DxJr fram*d by Ad A iuj^b p*»A*«rxiaJ t^tot and, f Aknrtor lbe o*li>- 
Pariitment in Dxj and tb* trot ** onder tb* xJ* A tb* parent Ldtoburyb KbocJ mad* dtofaal 
T-IU, -rat < 5 r*-~'*'‘ tA tin *-trdy youcf leaiitor fattruotho at tb* Ixdtld* an toiaml part A tbr 
body <A *ttabjtb*^ r*p~la joo a*tn * jo h* imdrt, IrxphaJ rwrtfa* and an c*vntbd lea tore A tbeir 
trl txr'-poodxx* nt a xdfar 1 ) LrjttXed, cmrxuljn- So DhJJtD/ x** tiui pdnapx ad- 
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hered to by this early teaching staff and their 
successora, that it remained the nail- m a r k of this 
Faculty* and, daring the ensuing 50 years, the 
'clinical advantages” of McGill were recognued 
both in England and America as among the 
greatest available. It wai Indeed this early repu- 
tation that brought it, at a later penod the dis- 
tinction of numbering among Its graduates and 
on its early professoriate one of the greatest 
clinical teacher* and leaden of medical thought 
of his tune, William Osier, who graduated from 
McGill m 1872, and held the appointment of 
pathologist to the Montreal General Hospital and 
the chair of the Institutes of Medicine here during 
the first 10 years of his academic life (1874 1884) 
In Osier's own view this early experience was 
fundamental to his later progress to the status of 
a great clinician, and it permeates and Uvea again 
in nearly aU his later medical publications. His 
loyalty to his Alms Mater and his acknowledg 
ment of the value of this early influence in shaping 
his later carter found fitting expression after his 
death in 1919, in the gift under ras will to his old 
school of his great collection of books on the 
history of medicine, now housed in the Osier 
library of the Faculty, and in the touching be- 
quest of hi* ashe*. which repose there behind his 
jwrtnut, surrounded by the moat beloved of his 

The following Is a brief outline in detail of 
the sequence of these events 


THE *151 0» THE MONTREAL MEDICAL INSTITUTION 
AND THE MEDICAL FACULTY OT McGILL UNIVERSITY 

As indicated previously this Faculty was the 
result of three different public movements eroi 
nating from the philanthropy and foresight of the 
English speaking dtuens of Montreal in the early 
yeais of the last century These were the foun- 
dation of the Montreal General Hospital the 
organization of the Montreal Medical Institution 
and the establishment by James McGill of his 
University 

The story goes back to the year 1819 Mon 
treal was at that time a thriving little aty of some 
10,000 Inhabitants, with a rapidly increasing 
English speaking immigrant population, among 
whom disease and destitution were distressingly 
prevalent, and with educational establishments 
and hospitals dating from the old French regime 
and adapted only to the needs of the French 
Ca na dian population, for whom also the latter 
provision was entirely inadequate In that year 
the "House of Recovery” a small four roomed 
cottage which had been opened in the previous 
vear 1818 bv the Female Benevolent Society for 


the care of the Protestant indigent sick, was re- 
placed bj a larger building situated on Craig 
Street and containing 24 beds, to which the name 
“Montreal General BospitaX" was first given It 
was provided with a code of regulations and an 
attending medical staff and "one Dr John 
Stephenson was installed as House Surgeon, to 
visit the Hospital every da> in case of accidents,’ 
From now on events moved quickly The site 
of the present Montreal General Hospital was 
bought bv private generosity m August 1820 
and the Government was memorialized for sup- 
port, 00 June t>, i8ix, the comer atone was laid 
and on May i, 1821, the central block of the 
present building erected by funds obtained from 
public subscription, was thrown open to patients, 
with an attending staff of the men already named 
with the addition of Henry P Loedel who re- 
signed a few months later 
The Montreal Medical Institution From the 
beginning it was clearly formulated that the hos- 
pital was to be used as the actual headquarters 
of a medical school and for the instruction of stu 
dents, who were to be admitted freely to the 
wards for teaching and study That this was 
understood as far hack as 1819 is evident from 
the discussions in the House of Assembly in that 
year Thus Dr Charles Perrault speaking m sup- 
port of the motion introduced b> Mr Molson for 
the establishment of a pubbe hospital in Montreal, 
said "Independent of the good which must result 
from the establishment of a well regulated hos- 
pital tohumamtv at large, another no less important 
object u obtained by establishing in such an insti 
tut ion a school for teaching tfu healing art in all 
its branches ' The initiative in teaching was 
taken by Dr Stephenson, whose name appears in 
the Hospital minute* on August 6, 1822 as re 
cehnng permission to advertise lectures for the 
ensuing winter in the subjects of anatomy prat 
tical anatomy surgery, and physiology with an 
introductory lecture to be delivered by himself 
at the hospital on October 7, 1822 Advertise 
merits to this effect ran through the Montreal 
Gazette for the entire year, and the announcement 
of a course of ' experimental lectures on chemistry 
given bv Dr Holmes at the house of Mr Alex 
ander Stakel, appeared on December 14, 1822 and 
was continued until the following spring 
The first step* m the organization of the Mont 
real Medical Institution itself were taken on 
October to, 1822 when at a meeting of the 
medical officers of the hospital held to co nsid er 
the expediency of establishing a medical school 
in this aty, Drs. Stephenson and Holmes were 
deputed 'to draw up the considerations that 
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teemed to warrant such tn endeavour at this 
Hoaprial This Enteric document was accord- 
ingly submitted a week later and approved. Its 
opening word* are of peat interest. as are alto 
the references to the Edinburgh School and to 
the part which the new Institution «u to play a 
few years later In the stahJExatian of the infant 
college of James McGflJ It read In part as foi 
lows 

Th* Mwha] Officer* of tbe Montreal Genas! Hospital, 
h»rmf wan the *rt*t difficnJtjei which tbs Undent of 
medicine 10 thw cwatiy hs* to enaxmtre before he sc 

r e* i emprteot koowledxe of hi* profusion kiwwtsx 
gnat fnajcreoisnce rwnltin* to m»ny trocn tbs seces- 
■ty at present sitting cf apcaimt sotra! years m a 
foroan oxmtry to ccmplata a regular medxsJ edocstioo, 
sod Win* coerriscsd of the sdvsntxat which woWd result 
from the esUbfadwwnt ol a medicii scboo! In this coo try 
and coewdenar that the Men trod Genet* 1 Hospital afford* 
the Undent a facility a t scquinn* ■ practical laowkdje 
ol Pfcyac oeerr before enfojrt! m tbae Pnmaca, an ao- 
Tuntapi which wiD bs trrstiy mbaoced hr tbs estsifash- 
tnsnt at lecture* on tbs iff crest brioche* ol tht prtfasiow, 
have mrt to cooiMrr of the poadahty ol looadtfif such 
aa urMitntwo in this aty 

They cooaider that the Montreal General Hospital b 
an mntctm which tsrer* much the eUahhahment ol a 
school ol loobcm* tn tin* ate— ft afford* tha student a 
facility of s crpn rgw » practical krwwfcdie of Pbywc na i er 
before enjoyed in tan Pmnnce- an advaota** which will 
be neatly enhanced by tha esta blishme nt of lectnre* on the 
dm e mi t brxncfar* of tha prxlamoo 

They art farther encoursjrd to attempt the formatke 
of a medwal seminary when they reflect that tb* nxrtaad 
•cbocJ of Edmbmfb. the baa* of which tbry wocld adopt 
for the present inatttnttcn, now justly ccmakred the first 
m Europe, a of eottpsranrely recent form* two, U b*mf 
little mote than one bandied yean shjcs tha medical lec 
t me* wer* fast deJrveted m that aty — and the eariy hfatory 
of tha Royal In family ef Edmbonh a not riwWmilir to 
that of the Moo trial GesaraJ Homtml 

In the erent of lha eatahbahmeni of a daadfcal and phdn- 
*H lineal aemm ary m tha aty the two instttrLxsis would 
ba matenaDy benefited 

To ermrre the ucceaa and permanency of *och an Lnati- 
tntioo it would be hlfiJy dofrahla that tikspsreoe* com- 
poainf It should b* aweeutrd by a Roys! Charter or Act 
of Incorporation 

Oo November *. i8js a copy of this Memoran- 
dum aimed by all five members of the medical 
boardoi the hospital was forwarded the governor 
Jo-chief, Lord Dftlhoasie, by Dr Robertson with 
a covering letter in which ho suggested that in 
order to pm the new institution legal status, the 
board ol medical crammers for the District d 
Montreal should be reconstituted and made to 
consist of the medical officers of the Montreal 
General Hospital Lord Dalhousie, whose en- 
lightened attitude in educational matters was 
■well known approved and oo. February sa a 
Royal CammlMoa was Issued appointing ’ the 
said Wm Robertson William Caldwell, John 
Stephenson, A F Holmes and H P Loedel 


any three or more of you to be the sole Medical 
Examiners for this District,” 

On February 4 1833 an advertisement an- 
nonndng the prospectus of lecture courses for the 
ensuing session 1811 14 far pubBcatkc in the 
newspapers "of the Lower ana Upper Canadas, 
was submitted to His E xcel lency and duly ap- 
proved It was beaded "The Montreal Medical 
Institution and after repeating the Introductory 
paragraphs in the Memorial of Holmes and 
Stephenson upon the imperative necessity for the 
establishment of this School, It continued 

The cbcuuuUBcta which rendered the mete* of neb 
an fcwtitBtioo probable and the rw a 1 n 1 Intended to b* 
adopted for can-riox ths same to to effect basin* been Mb- 
mi tied to ID* EweOewey tb* Governer-ln-CUcf b* wn 
pleased to wjnlfy tds entire approbation ol Lbs plan*. 

"It a therefore revolved to defat. «■ le ctur e* «j tba fot- 
towtax bruebea of tba prefewoon to mrnvm In tba 
•ecood wrak of Ncrrmbtrr ensofaf Aaatecry aad I^rysl- 
oloar J Stephenson, U_D danktiy and Phirmacy 
A F Itofaaes, MJD , Pracbca of rhyiuc, W Caldwell, 
M D , JUdwifoy and Disiaw* of Y omen and Children, 
U Robertson, M D 1 Uaterfa Medica, H P Lordd, 
Esq Serrery J Stephnwon, UD In the course of tba 
■imraet 18x4 Bofany A F Holmes. JID" 

Montreal, 4th Frfamary 1S1J 

On August 13 1813 foC owing the resignutiou 
ol Dr Loedd from the Board of the Hoapttal and 
Institution was recaved and Dr Wm. Lyons was 
appointed In bis place, a medical library' was 
established and an announcement of the lecture 
courses for the session 1813 *4 to "commence at 
the House of the Institution No. so St James 
Street, was ordered published in the Montreal 
Quebec, Kingston and Toronto papers. Figure 
s is a photostat copy of this advertisement from 
the Qwebtc Gaxttit erf October it 1813 It effectu- 
ally settles the date of the first sen! on of the 
institution. 

The original minute book of the Montreal 
Medical Institution containing all its nroceedmgs 
and copies of correspondence with the Govern- 
ment during the 1 years of Its organisation has, 
fortunately foe posterity been preserved in the 
archives of the Faculty constituting Its pretest 
treasure These minutes were tiansaibed In part 
In an Introductory Lecture delivered at the 
opening of the session 1866-67 by Dr Archibald 
Hall 1 and they have been publabed In full by 
the writer 4 as an appendix to her 'Historical 
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Sketch of the Medical Faculty” which appeared 


m 1902 

The matter of the incorporation of the Medical 
Institution was dealt with subsequently In the 
summer of r8a6, at the instance of Lord Dab 
houjde a form of charter was drawn up and pre- 
sented through him to the Solicitor General for 
an opinion. The reply, received after a delay of 
18 month*, was unfavorable objections being 
raised on the ground that the school was not 
associated with any seminary of learning nor 
bad it any endowment or foundation. After 
pleadmg in vain the similar beginnings of the 
College of Surgeons of London, Edinburgh, and 
Pans the officers of the institution sugjjested to 
the Government, a* a means of obviating their 
difficulties, “the appointment of the member* of 
the said Institution as Professors of the Univer 
sitj to be establish gd at Bomalde, near that aty 
one of the Colleges of which la established by 
Royal Charter, dated March 31 1821, and called 
the McGill College. ' As indicated previously 
this proposal came at the psychological moment 
for toe young University of James McGiD, and 
accordingly the memorable step was taken which 

S vc the Medical Institution a charter and fottn 
tion and McGill an active and highly qualified 
medical faculty As a result also the estate of 
Burnside was handed over to the university by 
the law court* in but the financial part o i 
the bequest remained for several years longer in 
the possession of the contestant and residuary' 
legatee, Francois Desnviires, the son of the 
widow of James McGill. 

The Mcdkal Institution as a Faculty of McGill 
The first session in which the old medical Insd 


tution functioned under its new guise as the 
Medical Faculty of McGill University was that 
of 1839-30, when it opened with the same teach- 
ing staff end some 35 students, its inheritance 
from the earlier school The following year, on 
October 39 1831, a memorial was presented by 
its members to the Legislature asking that meas- 
ures be taken to give effect to the authority 
granted by Royal Charter for the conferring of 
degrees to the candidates who had successfully 
passed the examinations and fulfilled the require- 
ments of this school On November 7 following 
the Solicitor-General advised that under its chart 
er the university must first secure the royal sane 
tion of its statutes- Two days later "the stat 
utes, rules, and ordinances of toe Medical Faculty 
of McGill University' was presented at Quebec 
w person by Dr Stephenson and forwarded to 
London The reply, received on Jul\ 33 1833 
conveyed His Majesty s approval of these stat 


utes and sanctioned the conferring of the title 
of "professor’ on all four members of the faculty 
The first McGill degree was thereupon conferred 
on May 34, 1833 in medicine, on Mr W Logie. 
In that year also, the Governors passed a resol u 
tion "that the Medical Faculty be authorised to 
use all the means necessary to forward the suit 
now pending touching the ten thousand pounds 
bequeathed by the ifonorablc James McGill to 
this College,” and appointed Dr John Stephen 
son university registrar Shortly thereafter, the 
money so long withheld, was at last paid over 
with accrued interest It now amounted to 
£22,000 Other changes promptly followed. 
Edinburgh which had from the firat given official 
recognition to the Montreal Medical Institution 
by counting two of the latter's courses aa equal 
to one of her own, now at once, on the joining 
of the school to the university m 1829 accepted 
the certificates of the faculty at their face value. 
The other British schools immediately followed 
this lead. Almost from the beginning also the 
obligatory course of study waa changed to 4 from 
3 years, each consisting of a 6 months session 


THE FOUR POUNDERS 

Before proceeding to later developments a 
glance is necessary' at the life history of the four 
men who figured *0 largely in the foundation of 
this school and university 

H M<m KJxrUtn (1784 1844) who to railed by hi» 
biographer* the Nestor of tie famous quartette, «u 
born at Kfadrochet, Perthshire- He uw military service 
at a eery early age, henna been an ensign In a Highland 
raiment at the ago of rj. and be qualified In methane at 
Edinburgh while slUl under a**. He came to Canada in 
1806 and served through the War of x8u In the capacity 
of Rirfpoo to thc4ist Regiment, and he was present at the 
battle of Queenstown Heights and the storming of Fort 
Niagara. He retired from the army In 1815 and settled 
In lloctreal and took, as we hare alreach' seen, a prominent 
part fn the epoch-making ednratimal derdopraeats of the 
next jo year* He was a number of the Board of exam- 
iner* from 1817 on and was from ifbp the offidsl bead 0/ 
the Fatuity and succeeded Dr CaldweB in the chair of 
medicine In i8jt He led the arduous life of a family 
physician with the largest practice in the dty andwaidb- 
tin*ul*hed by his thoroughness and punctuality generosity 
andjharitahie character which made him universally be 

H itttam CaUnAt had been a surgeon In 

the rjth Regiment of Dragoons and was a veteran of the 
Penwwdai War He was bora in Ayrshire and beld the 
>LD of hlarischal College, Aberdeen University Retired 
from the army after the War of r8tj he took out his 
bcenae in the District of Montreal in 1817 and had settled, 
fa that dty before tgtq. Hb name is famous locally 
because of a dad whkh be fought fa that year as the result 
of a quarrel with a Mr CPSoflivan who had opposed the 
petmoe presented in Parliament by the "Inhabitants of 
Ur * F Rattan, WcOtQ Uafranlty »por 
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F^. 1 PortiaiU of three of the four founder* of the Montreal Medical Institution and medical faculty ol McGill 


which latter he may be aaid to have been the 
founder A keen and Incisive writer with a clear 
sense of educational values and a determined 
though generous opponent of what he considered 
professional Irregularities, he took a leading part 
in the bitter medical polemics of the da> that 

3 5ed, especially In the year* 1847 51 about the 
its or otherwise of incorporated medical 
ools to confer diplomas carrying the right to 
the license to practice without further examina 


me license to practice without lurther examine, 
tion or university degrees. As editor and owner 
from 1845 on of that grand old periodical the 
Briiuk American Journal of Medical and Physical 
Science he fought in this and other way* the 
battle of his college and of the profession at large 
and became the intrepid defender of the rights 


and interests of both In 1855 he was made vice 
president and in 1859 president of the “College 
of Physi ci a n s and Surgeons of Canada East" 
whose Act of Incorporation and Charter he had 
guarded so vigorously and welL He was also an 
honorary fellow of the Royal Obstetrical Society 
of London and an associate of the College of 
Physicians of Philadelphia, 

The real growth of the medical school did not 
begin until 1841 42 when the yearly attendance 
of students, which had averaged 25 up to this 
time, rose to an enrollment of 39 For some time 
thereafter progress still remained slow, there being 
only 44 itudenta in 1849-50 In 1850-51 how 
ever, there were 53 enrollments and from then 
on the number* advanced steadiU to xo8 students 


and became the intrepid defender of the rights on the number* advanced steadily to 108 students 
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IT* 1 AchrrtiiroieDt frocn the CWiir Ca*Or, October 
11 iSsy, anwnrocui* tbe tot eourws c4 Sh* WoclrtaJ 
Medical Icatitotwo for tbe etsauo* wuao sBiyt* (Tb« 
»lyii 1 8* wnttnj tcrtm thu •dverttienvCTn nl io*enbed 
by tlx pubiabm of the paper and indicated that the 
cftajft tor tts mtrrtioo mo ooa ahifUm } 


in >859-60 141 m 1869-70 166 in 1879-80 161 
in 1889-90 313 n> 1801-93 401 in 1894-95 and 
650 in 1901-03 At the p retail time under the 
bmiUUoa o( the yearly registration to too stu- 
dents, the enrollment* at the opening of the 
pretent session 1934 33 numbered 480. 

'The decided impetus that tbu» took place m 
the middle of the last century may be a ten bed 
to three different causes First of these wu the 
growing superiority of the clinical teaching con- 
sequent on the activities of an enlarged ana com- 
petent hospital staff among whom must be 
especially men boned Robert L Macdoonell a 
licentiate of the Royal College of Surgeons of 
Ireland who though only 5 years on the staff of 
boapatai and college left upon these a lasting im- 
press Trained in the distinguished achool of 
clinical medicine of the Meath Hospital in Dob- 
hn where he served under the celebrated 
Graves and Stokes, he became deeply imbued 
with their teachings and added to a famiGaritv 
with the current medical literature and an inti- 
mate knowledge of the methods of investigating 
disease a valuable practical experience gained in 
their ward* as an assistant of these great clirn- 
aans. On his appointment to the staff of McGiQ in 
1845 he immediately set about introducing their 
methods at the Montreal General Hospital with 
a contagious enthusiasm that quickly resulted in 
the reorganisation on a permanent bans of the 
teaching In dmkal meoidne along lines that 
placed the McGill School on a plane with the 
moat advanced European and American institu- 
tions. Other factors of importance in the acqulr 
in* of this reputation were the eminence already 
referred to above, of G W Campbell as a teacher 


skilled in the practice of surgery of I>r* James 
Crawford and Sewell in clinical medicine, as also 
the brilliant William Sutherland and last but not 
least the sterling qualities of Dr Michael ilcCul 
loch of Glasgow an X, R C P of Lcodca and an 
hoaotxry M D of McGfll, who was professor of 
midwifery from 1841-54, and who in those pee 
asepsis day* was yet able to reduce tiwmcrtahty 
at the Montreal Maternity Hospital to 1 death 
In 354 cases 

No less Important was the emergence at this 
time of the University itself from the depression 
that had until then engulfed it, to an era of rda 
live proaperity and financial security under the 
powerful administration of McGills first great 
principal. Sir William Dawtoo, whose appoint 
ment date* from October 1855 From tie first 
he took a highly constructive interest in the 
medical faculty The appreciation with which 
be viewed its pioneer labor* was expressed in his 
inaugural discourse at this time as foBows 

'll » wrood to booc » Ancm and prtsurt* or* of 
Um DpUeK inaUoee* anywhere to b* focad of ti* rewrft* 
wlacS amy ba attained by the aJmott vnjuded exert*** 
of *hk torn tborwghly drrotrd to thru work. Its tt- 
•ouncKneat for Ur present MMon (1B55-515) *hev* a 
tUB of It Professors, a bbcaiy of t^oo vafamo, ante 
tensive wne* of llmeunj preparation*, sod nrrflent 
miMBWlv for botpJUl practice and dnaetlx*. It to 
sent forth uoce ti* cou/emn* of Us tot deyrte to Uyj, 
ijd tradnates Nothin* u coenc-rUon smh edoc».t*oo ra 
tins Qtv c4fm more yaM arose of pride or hope for th* 
peepemy <4 oer lutitsUoo than the soccess winch to 
attended the labour* of the Medical Facelty " 

The third dement in the expansion of the 
Faculty which began with the sixth decade of the 
last century and has never ceased op to the 
present time la described in aotne detail bderv 
It was the removal of the school to a more coo 
vernent location in the vidnity of the hospital 
and to the occupatico of a building in its own 
personal possession, tbe old Cot6 Street School. 

TOE BUILOWa* OCCUPIED BT THE WCCILL 
MEDICAL SCHOOL 

The first lectures were delivered, ss Its adver 
taements state (Fig s) at tbe house of the 
Institute" No *0 SL James Street, a small build- 
ing (Fig 3) on the north side of what is now 
Place 0 Arroes Square. The School remained 
here for some years and then removed to a taS 
narrow building on Fortification Lane juxt behind 
the present Bank of Montreal. Later some time 
aft a 1833 the Faculty established tiadf In a large 
three stocy bnck building which is still standing 
on the west side of St George Street, three doors 
above Craig Street Tbe actoromodatioo here 
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Fn i The first bmldirn <V the McGill medical (amity 
m the Unnemty puundi Erected in 187* sad dfstrojrd 
* th it* cxteniion* by fire in 1907 


sound and up-to-date teaching; at the bedside in 
doae correlation with the autopsy findings In 
spired with ha orrn zeal a galaxy 0 1 youthful 
intellects, and pve the first impetus to the foun- 
dation of a c h air erf pathology Here Oiler gradu- 
ated, George Rota and Richard L MacdonntU 
taught and F J Shepherd was an oodergradu 
ate — members all of a group of eager young dim- 
asm* who were a few yeari later to take a leading 
part in the coming of age of scientific medicine 
and surgery on this continent 
In the year i860 the university took over the 
Cotd Street building and made extensive improve 
menu In it at a total outlay of £9,360 o! which 
£1 200 was paid the proprietors for Us purchase 
and the balance expended on the enlargements 
that had become necessary The number of stu- 
dents cou tinned to lucres*? steadily however 
and again overflowed it* capacity 10 that farther 
space became again essential And now the 
faculty themselves bejan to look upon the unl- 
\esnVy ground* aa \htu proper home. The rapid 
growth of the aty to the westward had removed 
the old objections to this location, and even 
rendered it a more suitable spot than a place 
nearer the hospital, m what promised to become 
one of its poorer quarters Accordingly after con- 
siderable preliminary negotiation the omvemty 
decided In the year 1871 to build within it* own 
precincts for the accommodation of its medical 
faculty Accordingly a square stone buildi ng of 
commodious proportions was erected by the Gov' 
cm ocs at a coat of 817/100 an the university 
Street side of the college property and thrown 

r for occupation In the autumn of 187a (Fig 
Most of the university funds bad been de 


rived from the sale o! the historic Burnside House, 
the faculty 00 its side binding itself to keep the 
building Insured up to $16,000 and to pay all 
assessments taxes, and repairs. 

The material advancement of the School after 
this epoch-making step b measured by the exten 
tlons of this modest single block of 187 a through 
three successive additions — that of 1885 for the 
accommodation of 300 stndenta, that of 1895-06 
for the establishment of pathological and pubic 
health laboratories to the fine new building tf 1902 
(Fig 6) Funds for these operations were obtained 
from the Lean Cboil endowment of Sscyxw given 
by Lord Strathcona In 18S2 and the G W Camp- 
bell Memorial Fund of 850/00 raised among 
graduates and friend* of the University fa 1883 
from $60,000 contributed by Mr / PL R. Moiscn 
in 1893 for building and equipment of the labor 
atone*, rendered necewary by’ the endowment 
earlier fa the same year by Lord Strathcona of 
the chairs of pathology and public health with 
$100/500 In 1899 the same generous donor con- 
tributed another $100,000 and this together with 
$3/500 from the faculty funds was all expended 
upon the construction of the “new building or 
extension of 1901-02 

In 1907 this fine Medical Building the pride 
and Joy of the Faculty was destroyed by fire, the 
onh tart re m aining intact being the extensions 
for laboratories and lecture room it its rear and 
the library and historical part of the Museum- 
In 1911 the present 'Strathcona Medical Build- 
ing was erected from funds obtained from the fire 
Insurance and $450 <x© from Lord Strathcona, 00 
a site farther up on the hillside commanding a fine 
view of the dty and fa doser proximity to the 
Royal Victoria Hospital which institution had 
been founded under the wga of the university by 
Lord Strathcona and Lord Moant Stephen fa 
1894 This faew Medical Building,” a hand- 
some stone structure of modern construction, was 
made to house the administration office*, Gbxaiy 
and museums, and the departments of anatomy 
pathology pharmacology and public health, the 
other part* of the school bemg taken care of fa 
the parts of the older building that had escaped 
total destruction and which were temporarily 
repaired for the purpose 

THE PSESEfTT or ECTAKItCW 

The new building of 1911 was erected and 
opened under the able administration of Dr F 
J Shepherd (1851 1910) professor of anatomy for 
the to years from 1883 on and dean of the 
faculty from 1908 to 1914 whoso eminence both 
as a surgeon and educationalist were important 
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Fig. 6. Tbe New Bufldin* of 1901. »hoirini that of 187 j fonnfc* lU first block, and 
behind tUi tbe ezteiulonj made id this and the previous year The front and middle 
part* of tht* building were destroyed by fire In 1907 


factor* in the advancement and growing reputa outcome of the latter ha* been bo spectacular that 
lion of the school, and were acknowledged by tbe an outline must be attempted here, 
conferring upon him of the honorary fellowships Financial support was supplied in 1911, by the 
of the Royal College of Edinburgh and London Robert Reford Endowment of $100 000 for the 
and the honorary IX. D of Harvard. This year department of anatomy and by the establishment 
iqu, marked also the commencement of what has of the Arthur A Browne ($10 000) and the James 
been termed a golden age for McGill for In the Douglas ($35,000) research fellowships, in 1912 
33 year* that have elapsed since, an Immense by the gift of $14,000 for the establishment of the 
expansion has token place largely in the direction Eddie Momce Laboratory of Pharmacology, in 
of medical research, the first impetus to which 1913, by the gift of $12 566 subsen bed by the 
may be said to have been given by the work of friends and graduates of the medical faculty to 
Wyatt Tohnston (1860-1902) and Prof J G meet the fire loss of 1907 in 1917 bv tbe George 
Adam! (1862-1926) During the last 15 years, Rom Endowment Fund, in 1919 by the bequest 
that is, since the appointment os principal m the of Sir William Macdonald of $500 coo to the funds 
year 1920 of the late General Sir Arthur Cume of the faculty, & year marked also by the invaiu 
with his fine spirit and splendid Initiative force, able gift of the Oder library bequeathed to 
and in 1923, as dean of the faculty, of Dr C F McGill on the death in that year of Its beloved 
Martin whose gift of organ! ration and d is tin owner and founder In 1921 came the great 
gulsbed services to the cause of medical education centenary celebration when $6,000,000 was given 
were recent!} recognised by Harvard University to the University, of which $4,000 000 was sub- 
by the conferring upon him of its honorary LL D , scribed b> the graduates and fnends of the Insti 
this expansion has become nothing short of coios- tutaon, $1,000 000 was given by the Province of 
sal So swift indeed has this been alike in new Quebec, and $1 000 000 was donated from the 
deportments organized, in generous benefactions Rockefeller Foundation, the latter sum bring a 
received and in the appointment of men endowed grant for the special use* of the medical faculty 
with the spirit of enquiry and the faculty of lead In 1922 the Biological Building, erected on the 
ership that a mere enumeration of these events site of the original medical building destroy ed by 
it almost beyond the compass of this article fire, was opened boosing the new department of 
However, the contrast with the day of small biochemistry m which the researches of Prof J 
things described above is so picturesque and the B Colhp and his associates have brought such 
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well deserved fame to the School m 1923 nt 
built the fine Pathological Institute in 1914, the 
Univerritj Clime for Researches in Internal Medi- 
cine was established under the direction of Prof. 
I C Meakms, with the hdp of a grant from the 
Rockefeller Foundation of $300,000 in 1025 came 
the erection of the Royal Victoria Montreal 
Maternity Hospetal with accommodation for 200 
patients and presenting the last word in equip- 
ment, under Prof. W W Chlpman a depart 
ment of child study was instituted with the help 
of a grant of $56 500 from the La ora Spelman 
Rockefeller Memorial Fund In that year also 
the departments of public health and pre 
ventrve methane were united under the director 
ship of Prof Grant Fleming, whose wide contacts 
with every health organization in the dty as well 
as on the National Committee of Mental Hygiene, 
and as a member of the Advisory Health Board 
of the aty make this a center of far reaching In- 
fluence m 1027 a subdepartment of Industrial 
medicine with an Industrial dmlc at the Mcmt 
real General Hospital was established by a grant 
from the Metropolitan life Insurance Company 
of $15,000 in 1928 the department of bacten 
cdogy was recognized as a eeparatc chair and has 
acquired In the person of Prof. E G D Murray 


of Cambridge an occupant of International fame 
in 1020. a laboratory for ei peri mental surgery 
was built and equipped b> friends of the Faculty 
and $85,000 was donated b> the Rockefeller 
Foundation for surgical researches therein. Dor 
Ing 1932-33 an additional $100,000 was granted 
from the same source to maintain the research 
activities of the department of neuro-surgery 
Finally there has but now come to pass, as the 
crowning event of the benefactions Cited above 
in the opening on September 27 last of the 
Montreal Is eurologlcal Institute under the chrec 
two of Profs. Wilder Penfidd and W V Cone, 
what may well be described as the best and 
noblest achievement In the history of McGills 
great Faculty Jast as, long ago in the stillness 
of the committee room of the old Montreal Gen- 
eral Hospital, measures were promulgated and 
activities instituted bj pnbbc spirited men of 
virion that gave birth to a great educational 
movement, so today the hour has once again 
struck, and opportunity has met. upon its crest, 
the men. Dr Penfleld was enticed'’ to McGtn 
In the year 1928, on the initiative of Dr E W 
Archibald, professor of img er y , under the promise 
of financial support from a few pubhc spirited 
atirens and the help of the research funds of the 
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faculty, and in company with his devoted asso- 
ciate Dr W V Cone. Immediately on arrival 
they organtied an effective laboratory 7 service 
within the necessarily restricted space available, 
and instituted an extremely active neurosurgical 
service with headquarters at the Royal Victoria 
Hospital, but having relations with practically 
all the hospital units in the dtv The creation 
of the present magnificently equipped neurolog 
leal Institute has been the result of incessant 
labor of all concerned in the 6 intervening years 
and was made possible by large endowments for 
its building ana upkeep, which indude a grant 
from the Rockefeller Foundation of $1,232,65*' 
and liberal yearly grants of $15,000 00 from the 
City of Montreal and $30,000.00 from the Prov 
mce of Quebec as well as munificent gifts from 
several private donors — Sir Herbert Holt, Mr J 
\V McConnell, Mr Walter Stewart, and four 
others who wish to remain anonymous. Thelnsti 
tute Is thus a a vie, national and international 


affaiij in affiliation with McGill but Independent 
of it in funds, and functioning for the benefit of 
the community at large without restriction of 
place or creed. None who had the privilege of 
taking part In the great function of its maugura 
tion, of listening to the first neuro- surgical 
foundation lecture by Dr Harvey Cushing and 
the addresses of Dre. Gordon Holmes, Martin 
Archibald, and others and Dr Penfield 1 own 
clear cut utterances on that occasion and who had 
surveyed the perfect adaptation of the building 
and its contents to the objects in view, can doubt 
that there is here developed on a sound and endur 
mg basis an international center, in which the 
study and practice of clinical neurology and 
neurosurgery together with scientific invest! ga 
tion in these fields cm the highest plane of Inquiry, 
will combine to shed light over this entire con- 
tinent and to introduce a new era in the under 
standing and treatment of these most obscure and 
potentially tragic of all human disorders. 
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REVIEWS OF NEW BOOKS 


T HE monograph an the lymphatics' by Drinker 
and Field, comprises 1 54 page* of *eU printed 
material, cm page* 5 b> 8 indie*, bound in Held 
corea. The authors state “The data presented li 
drawn from anstocnr physiology pathology and 
immunology We hare wanted to give a working 
idea of a hat the lymphatic* are steadily engaged in 
doing In the mammalian body The first chapter 
of i* pages 11 given to the structure of the lym- 
phatic rvstern and tbe next aectioo discusses the en 
trance of foreran partkie* and coOceda] aointfon into 
thia ayttem. Tbe normal permeability of tbe Wood 
capillaries and the balance of forcea between the 
capillary blood and the tissue fluid U given conaid 
era hie apace The author* atate that the blood ca oil 
lane* are the essential m e chi n i a m for determining 
the aater content of the tissues Lymphatic drain 
age, bv keeping do* n tho concentration of protein In 
the tissue flnid, affect* eater absorption but tbe 
actual Instrument in accomplishing water balance is 
the blood capillary Tbe composition and Sow of 
lymph are diaaiased One of tne principal interest! 
of toe authors aaa tbe problem of tbe relation of 
lymph to the flutd which actually bathe* the tisane 
c el ls and in ahich the physiological reactions of the 
bod> occur Capillary lymph and tissue fluid are 
considered to exist in a common lea enrotr and to 
this the blood cspdlanes make addition] of fluid and 
withdraw it by reabsorptiou Experimental and 
practical conn aeration* comprise the second half of 
the book An extensive bibliography and a nice re- 
new of tbe literature a given as the author* cover 
this subject In a scholarly and coo»er\itive manner 
M II Burn 


T HE Atlas a f Patkoiapcal inala m/ compiled tn 
E K Martin ha* been issued under tbe three 
tioo of the editorial committee of tbe Brtlisk Journal 
af Surgery This, the first volume, ta made up of fas- 
aculi published In tbe BnJitk Jaumal af Surgery 
doting the years iqj6 to 1030 iocfusnre and a tbe 
first of a acne* of such volume* ahich are intended 
to appear from time to time until it Include* all 
such subject* as can profitably bo illustrated by 
drawing* of museum specimens, without attempting 
a reproduction of tbe rarities and cunontle* of ear 
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gka l practice ” The late Sir Anthony A. Bowiby In 
his Introduction to the Allas has emphasised the 
fact that D lustration* cannot hope to replace the 
actual examination of spedmeni, but has expressed 
the hope that such illustration* will act a* a slim 
ulus and guide to the present day surgeon who too 
often relie* entirely upon the opinion of a trained 
rmcinscDpist 

The arrang em ent of tbe material within tbe book 
is tom r* hat unusual in that it doe* not follow tbe 
vaiiou* s} “sterns dot the dassificatkuu of grneriJ 
pathology Thus, tbe book start* out with three 
sect toes dealing with bone tumor* and ends up with 
a section on Inflammation of bone, while bet* cm tbe 
first three and tbe last section are sixteen other tec 
Items dealing »itb tbe stomach, tbe breast tbe kid- 
ney and the gall bladder and bale tracts It is con- 
ceivable that it such a lack of arrangement obtains 
throughout the sene*, the surgeon who has to deal 
with an obscure bow lesion may have to scan 
through several volume* before he secure* a com 
pro berm re presentation of grow booe pathology 
Even In thi* one volume tbe coropuriaon of neoplu- 
tic with inflammatory booe diaeaao require* turning 
from one cod of the book to tbe other and atm the 
whole of booe pathology amenable to Dhstratwo 
mould not bo covered 

The material presented rs excellently IHastrited. 
and eipedally pleasing are the numerous colored 
plate* which are beautifully executed and repro- 
duced The specimen* are carefully selected to too* 
the more usual caodrtkms with which tbe aargeoo 
come* in contact and to depict thoeo stages of the 
condition which are usually seen by the surgeon 
Particularly excellent and especially vahiahfc to 
tbe practicing surgeon is the section of pi pages 
which deals with disrtm of tbe breast. We find 
here pag* after page of ill nitrations of fro** and 
microscopic appearance* of benign and malignant 
conditions of tbe breast, accompanied by short din- 
ka] histones of each roadmen 

Each section fa beaded by a short succinctly writ 
ten introduction which c ov e n . In a aurpnaingiy tber 
oo gh fashion, the important details of the pathologi- 
cal anatomy and histology Mkxakl L llano*. 


ABOUT one-third of thfa volume* of 400 pages by 
Pemberton and Osgood fa devoted to the in- 
fluence of the fundamental adcDce* cm our knowledge 


* Upcu Oraovsnae Ha ia i m c* Orncme V 


*54 



REVIEWS OF NEW BOOKS 


255 


of joint dbeoe. The etiological factor*, local and 
general, arc discussed at length and the symptom- 
atology and treatment are presented admirably 
The work 1 * divided into 14 chapter*, with a blbli 
ogr*ph\ appended at the end of each chapter Tbl* 
miVi-t ft valuable as a reference, for the outstanding 
work in the world hterature of joint dtoeaae u 
mdoded. 

In the preface, the author* condemn the un 
justifiable pessimism toward arthritis which is 
extant In many quarters of the medical world today 
They believe that such an attitude ha* been an 
Important factor In delaying the advent of adequate 
therapy in this field. Certainly this i* true, as those 
of u* who tee a great deal of arthritis know and the 
pbvsldtn who with a ahake of the head, allows a 
patient with this disease to progress to the state of 
an arthritic derelict assume* an enormous re- 
sponsibility 

To me the most interesting and instructive part 
of the book Is that devoted to the fundamental 
sciences. The newer aspects of normal and abnormal 
Joint physiology are well presented, and the text and 
illustrations of joint pathology are in every sense 
adequate. For better illustrations from the stand 
point of detail one may look to the similar work of 
Allison and Ghonnley (William Wood & Company) 

The treatment of arthritis, as the title of the book 
Imphea, 1* considered under the head* of medical and 
orthopedic management. None of the method* ad 
vocated to essentially new, but the comprehensive- 
ness with which the author* present this phase of the 
subject makes the work a valuable adjunct to the 
practitioner’* library The subject of the theory and 
practice of drug*, vaccine*, and physical therapy ia 
included as well as of conservative and operative 
orthopedic treatment. 

While the author* Intend this book principally for 
practitioner*, I think It desirable for the use of 
students in their clinical year*. V> ith their cour*es of 
pathology and physiology just completed this book, 
with it* specialised point of view should grve them a 
valuable Insight Into the nature of arthritis. The 
treatment as outlined, and the associated references, 
should enable thtm to appreciate the poaribfhtie* of 
helping arthritic*, which to in the larger sense the 
purpose of this book. Pam. B Maowoscm 


'T'HE conception of the fundamental radiological 
*■ principles on which the diagnosis of various 
gastro- intestinal lesion* must be based ia described 
and analyzed by the Cole collaborator* in their 
recent work. 1 The anatomical, pathological and 
roentgenological finding* are correlated. The book 
was Dot Intended to be a text on gastro-intestlnal 
\ ray diagnosis. Dr Cole a originality and resource- 
ful ties* U amply displayed not onl> in the device of 
apparatus for carrying out his original technical 
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ideas, but also In his ingenious adaptations of line 
drawings and photographs and the interpretation of 
roentgenogram*. The author* have advanced a 
number of original theories and interpretations, some 
of which are at variance with the ideas of well known 
physiologists and some of the previously published 
work from abroad but indeed Dr Cole make* no 
positive claim to be correct, simply leaving the 
reader to draw his own conclusions. The pages of 
thla work represent an enormous amount of labor 
unselfishly devoted to the elucidation of some im 
portant gastro-intestlnal problems. It* chief value 
lies in thto praiseworthy attempt to open up to more 
general recognition tbe radiological Interpretation of 
findings in the small intestine 
With reference to the technique, attention u. 
drawn to the emphasis, laid especially in Europe 
upon relief studies of the digestive tube. Much 
stress ha* been laid upon localized pressure applied 
with a compression bag or similar mean*. The 
authors make the significant statement that they 
have yet to »ee a uncle case in which localized 
pressure has established the diagnosis of any ulcer 
of the duodenum or any other organic l esio n of tbe 
stomach where the diagnosis ha* not already been 
established by the serial routine method of ex 
amination in common use in this country 
In systematizing tbe interpretation of gastro- 
intestinal screen and film findings, atudiea were 
directed to the following 4 fundamental findings 
which Cole advances aa the criteria for exploring the 
mucosa of the digestive tract f 1) the lumen of the 
tract viewed In profile, (3) apodal fold* of the mu coin 
dewed on edge, (j) pliaWUty of the mucosa to 
peristaltic contraction (4) the pattern of the mucoaal 
fold* or rugie. Jake* T Case 


ANOTHER of the aerie* from the Oxford Uni 
*■ versit) Pres* on medical disorder* to presented 
by Platt in a volume of 166 pages,* in which he dto- 
cuase* nephritis and alhed disease*. The author 
state* that the book to not intended as a first Intro- 
duction to the physiology or pathology of the kidney 
but rather for the senior atudent or practitioner who 
to. of coune assumed to have a certain familiarity 
with the dim cal condition* of (edema hi gh blood 
pressure albuminuria and the like, and to have seen 
cases of nephntto in the hospital wards or in practise 
The theory of filtration and differential absorption 
has so much evidence to support it that it may be 
accepted provisionally a* correct, especially since 
the researches of Richard* and Weara. Chapters I 
and II however are given to a simple discussion of 
structure and function of the kidney together with 
functions in duease. Chapter III deal* with a dis- 
ctmkm of unne examination and renal function 
teat*. A very simple practical explanation for the 
author’s classification of renal disease follows 
Nephritis and nephrosis are u*ed In a broad seme 
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u denoting the more Infbmrrutory tod the more aJgm ar* minimal err bcfaof, Tbe arteml and 
degenerative form* of Bright 1 dueate, rapeetfveiy aoerotK atei are placed In a group called mphro- 

aod 11 .iefeneratlve change* axe ahraya pe e a mt In adetoak. A amaH eectloei b firm to renal da arflam 

nephntu, there u no valid objection to looking upon aad pofycyetic kidney*. Tbe section* 00 treatment 
nephrosis u a mb- variety of nrphritn, tbe term are coodae and they ate ata ted In a practical manner 
denotm* not cases showing tabular degeneration This treatise on tbe whole seems to be a rood dis- 

but rather caaei m which lnfLimmatorv changes are cnaclon of medical diseases of the kidney Abroad, 

Iran mpf coops." It seems to tbe anther wrong to constructive viewpoint obtain* which fire* tbe feth 

makc too *harp a distinction between hpoid neporo- in g that the an tbor ha* had a *ub*tan rial experience 

*a and aubacute nephritis tince both common iy arise In tbe field 0/ renal disease Tbe sections on treat 
in connection with some teptk process In the bodv ment are up to date a Dd practical Tbb Httle volume 

Nephroeis may therefore, be looked upon a* a should be of ambtance both to the ata dent and the 

variety of aubacute nephritis in which tome of the practitioner M Usaserr Kuril 
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T HE American College of Surgeons in 
this annual lecture keeps before its 
Fellows the life and work, of John B 
Murphy Previous lecturers from this country 
and abroad have rendered tribute to those 
extraordinary talents through which Murphy 
attained great eminence and have discussed 
the contributions through which this master 
surgeon was such an raportant factor in cle 
vating American surgery to the position which 
it has attained It is therefore at once an 
honor and a responsibility to loin in the com 
memo ration of a founder of the College who 
created for himself a permanent place in the 
history of surgery and of surgeons. 

The evaluation of Murphy's writings arouses 
amazement for it seems inconceivable that 
with facilities which the surgeon of today 
would consider meager and inadequate Mur 
phy could have made so many classic con 
tnbutions which time has confirmed The 
surgical treatment of pulmonary tuberculosis 
of trigeminal neuralgia of lesions of bones and 
joints of gemto-urinary disorders and of 
ultra abdominal conditions, particularly acute 
appendicitis, tuberculosis of the fallopian 
tubes, and lesions of the gastro-intestinal 
tract arc a few illustrations of the wide mter 
eats of his inquiring mind and of the range 
of his accomplishments. 

The progress of surgery since the time of 
Murphy has been, and wfll continue to be in 
specialization and it is doubtful if any sur 


geon of the future ever will equal him in the 
originality of the investigations which he made 
in so many different fields He possessed that 
uncommon quality of maintaining both an 
intensive interest m a subject and a deter 
ruination to know the truth until by per 
sis fence and rare clinical experience and judg 
ment he effected its highest possible develop- 
ment Putti referred to Murphy as "perhaps 
the last of a generation of general surgeons 
who are able to cope with the whole field of 
medical practice in all Its complexities and 
who have laid the foundation of modem spe 
aahxation With his ability to solve the 
intricate surgical problems of his day he 
acquired the art of imparting his knowledge 
to others in a superlative degree and became 
recognized by surgeons of all countries as the 
greatest teacher of surgery of his time To 
those who had the privilege of attending his 
dim es the name of Murphy will always be 
an inspiration and the American College of 
Surgeons, through this memorial lectureship, 
will carry on to coming generations the influ 
cnee derived from a contemplation of the 
life of this master surgeon. 

Inasmuch as not the least notable of the 
contributions of Murphy are to be found in 
his published works on diseases of the stomach 
and duodenum, a bnef consideration of the 
evolution of the principles underlying gastric 
surgery would seem appropriate to this occa 
son 
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One of the fathers of modern surgery tu 
Theodor Billroth of Vienna. His clinic, lie 
Murphy’s, became a Mecca for students of 
his day and much of the Impetus to American 
surgery can be attributed to Bhlroth and hi* 
scbooL He was the first to resect the stomach 
successfully As Wiese wrote, ‘There was 
nothing accidental In Its success. Months of 
hard, persistent study preceded the attempt, 
the pathology of gastnc carcinoma was thor 
oughly reviewed, statistics were scrutinized 
from every angle and an entirely new tech 
mque had to be devised and practiced It 
is m teres ting to note, as Finney pointed out 
In a review of the history of gastnc surgery 
that the great surgeon Langenbeck, only a 
few years before Billroth performed a resec 
tjon of the stomach, had said “I look upon 
this operation as a quicker method of sending 
out of this world a man whom it is impossible 
to save Contrast this with Billroth s predlc 
hon that every surgeon who has had expen 
ence in experiments on animal* and similar 
operations In men has reached the conviction 
that resection of the stomach most and will 
succeed Finney rightly emphasized the part 
of experimentation on animals in this develop- 
ment since it was the practice of these pioneer 
surgeons carefully to plan carry out, and 
study the results of operations on animal* 
before employing them on men Billroth wa* 
a pioneer in surgical pathology and made 
man> contributions in this field, but his 
greatest legacy was his pupris, who were 
called to fill many of the chairs of surgery 
aot only in Austria, but also In Germany 
Murphy always gratefully acknowledged that 
his methods of clinical investigation were 
based on what he had observed m Billroth s 
clinic, and that be owed much of his know! 
edge of dimes] teaching to Professor Albert 


evolution American surgeons have had a large 
part General principles of management soon 
became established, and van eras technical pro- 
cedures were developed to deal effectively 
with the variabilities of benign and malignant 
lesions Attention was directed primarily 
toward security of suture lines and to this 
end attempts were made to eliminate the 
“fatal suture angle” of the original Billroth I 
resection (end to-end, stomach to duodenum) 
and to prevent mechanical complication* 
The problems involved In accompli thing these 
purposes are evidenced In the many modifies, 
tfcras of operations on the outlet of the stom- 
ach, of reconstruction operations for gastric 
resection, and of gastro-enterostom} The 
history of gastro-enterostom} is a conspicuous 
example of the development of gastric Jurgery 
daring this early period for the causes of the 
mechanical defects, which at first almost pro- 
hibited performance of the operation became 
known, and the operation was so modified 
that now such complications are rarely en- 
countered when the Indications for the opera 
tion are dear and It Is properly performed 
The menace of anastomosis by suture, bow 
ever still retarded the advance of gastro- 
intestinal surgery and a variety of mechanical 
devices, such as bone plates, were advocated 
to cope with this danger None, however 
proved satisfactory until Murphy m iSgj 
announced the invention of a metal button for 
accomplishing quick and secure anastomosis 
between segments of the gastro- Intestinal 
tract This instrument became known as the 
Murphy button and the evidence toon was 
conclusive that in respect to safety it was 
*uperior to the suture as then employed This 
offered a challenge to those who were striving 
to perfect methods of suture, for the disad 
vantages of the introduction of a noo-absorb- 


of Vienna, a contemporary of Billroth. 

To the influence of Billroth and his pupils, 
therefore, may be attributed the progress of 
gastnc surge} and the rapidity of this 
progress is extraordinary in view of the status 
of abdominal surgery before this period The 
development was characterized by the evolu 
tkra of technical methods, to the end that 
operations for lesions of the stomach and duo- 
denum could be safely performed. In this 


able foreign body were obvious if some pro- 
cedure equally safe and not requiring the 
use of non -absorbable material could be de 
vised The place of the Murphy button In 
the evolution of gastrodn test! nul surgery 
especially in those portions of the intestinal 
tract in which infection Is a particular menace, 
is manifested in the methods stiff being de 
vised to what Morphy accomplished with the 
button namely aseptic anaitomoc* 
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The primary impetus to gastric surgery, 
therefore, was the perfecting of technique to 
n point at which operation could be carried 
out with minimal risk- The secondary, but 
no less important, impetus came from the 
spectacular results following the surgical 
management of lesions of the stomach and 
duodenum and of their complications. The 
revelation that surgical intervention usually 
could accomplish permanent cure of such a 
chrome disease as gastnc or duodenal ulcer, 
could cure a definite percentage of cancers of 
the stomach, could save the life of the patient 
with an acute perforation and could perma 
nently relieve benign obstructions, marked 
one of the great advances of modem medidne 
The success with which surgery met such 
conditions led naturally to efforts to employ 
surgical treatment in the earlier stages of dis- 
ease. In the case of carcinoma of the stem 
ach, such efforts were well founded and have 
definitely increased the operability of the 
disease. In the case of ulcer however, the 
apparent desirability of earlier surgical man 
agement unfortimatdy led not only to opera 
tion being earned out for lesions not suitable 
for such treatment, but not infrequently even 
led to operation on the stomach before a lesion 
existed. The practice of earlier operation 
however, had far reaching effects, particularly 
because actual facts were disclosed, resulting 
in more exact clinical diagnosis and a better 
correlation of pathology and symptoms. From 
a surgical standpoint, the most important 
result of such practice was to establish a point 
which I believe is not yet fully appreciated 
that while the effectiveness of surgical treat 
ment of gastnc cancer increases with the ear 
her recognition of the disease the reverse u 
true of the benign ulcerations of the stomach 
and duodenum 

The demonstration at operation of lesions 
of the stomach and duodenum, and the fall 
ures and successes following their surgical 
management, brought about a vast acquisition 
of knowledge related to the physiology of 
digestion m health and disease, of the patho- 
logical features of lesions in their various 
stages, of the variabilities of their rlmiral 
manifestations, and of the incidence and na- 
ture of complications Such advances have 


resulted m large part from roentgenology, for 
the film and screen will determine, in 95 per 
cent of the cases whether or not a lesion is 
present, will identify the situation and prob- 
ably the pathological characteristics of a lesion 
which is present, will disclose the effects of the 
lesion on gastric motility, and will give most 
useful information as to the extent and three 
tion of malignant invasion Such visualiza 
tion gives to the clinician opportunities ira 
possible before such methods of exam ination 
were developed It enables him to distinguish 
more accurately between the functional and 
organic formB of dyspepsia, and it makes 
possible that correlation of facts on which the 
structure of the therapeusis of lesions of the 
stomach and duodenum must be built 

Surgery of the stomach and duodenum at 
present, therefore, is baaed on a foundation 
of physiological knowledge that has been 
greatly advanced through experimental and 
clinical observations, exact pathological classi 
fication of lesions, accuracy of diagnosis 
better understanding of the indications for 
operation, more intelligent application of oper- 
ative procedures, and established principles of 
technique. As a result, the surgical treatment 
of lesions of the stomach and duodenum now 
can be viewed in a broader aspect than ever 
before 

The urgency of establishing the safety of 
operation has been reflected in the gradual 
decrease in mortality and morbidity following 
operations for lesions of the stomach and 
duodenum, and large senes of cases have been 
reported from various dimc3 of the world, In 
which the mortality of conservative opera 
tions for duodenal ulcer Is 1 per cent or less, 
of gastnc resection for gastnc ulcer 3 or 4 
per cent or less, and of resection for gastnc 
cancer less than 10 per cent m general and 
leas than 5 per cent in early cases Although 
some of these senes may be ngbtly considered 
record performances and difficult of duphea 
tion, yet they are evidence of the advances 
which have been made in the safety of opera 
tive procedures when there has been mtcl 
hgent selection of cases and of operation, 
adequate preparation of the patient, and the 
surgeon has the required judgment, stall, and 
experience. 
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morbidity, and increasing curability, depends 
on t be following factors first pre-operative 
overcoming of the effects of dehydration, sec 
ond, pre-opera live cleansing of the stomach 
by lavage, third, anaesthesia adequate to allow 
satisfactory examination of the growth and 
possible detection of metastasis, fourth wide 
removal ol the growth and of a segment of the 
first portion of the duodenum together with 
as nearly complete os possible extirpation of 
lymph nodes, and last, such restoration of 
gastro-mtestinal continuity that the anasto- 
mosis not only will function well, but in the 
event of recurrence of the disease most likely 
will ensure protection against obstruction of 
the gastrointestinal tract. 

The results of such management have shown 
that in various consecutive senes of cases 
studied, in which resection has been performed 
for gastnc cancer, the mortality can be 10 per 
cent or less The patients alive and appar- 
ently well 3 years after operation average 5 a 
per cent in those cases in which the disease 
was confined to the stomach and 10 per cent 
in those cases in which lymph nodes were in 
volved. In the cases in which resection was 
performed with or without lymphatic involve 
meat, 19 per cent of the patients are alive and 
apparently well at the end of 5 years. 

Palliation in gastnc cancer is an important 
function of surgical treatment. Removal of 
the growth has proved to be the most satis- 
factory procedure, because definite prolonga 
bon of hfe and protection against distressing 
symptoms freauently is accomplished. An 
excellent substitute for removal is complete 
exclusion by division of the stomach aoo\e 
the growth, closure of the distal segment, and 
uniting of the jejunum to the proximal seg 
ment of the stomach, by the method of Donne, 
of Melbourne. G astro-enterostomy is usually 
of little benefit, and should marked or pro- 
longed Improvement follow this operation, it 
would constitute evidence that the growth 
probably could have been removed In non 
surgical management of inoperable lesions 
with obstruction, the value of the stomach 
tube as pointed out bj K ussma ul in 1869, 
should not be forgotten It was the practice 
of W W Mayo for many years to instruct 
patients m the use of the stomach tube 


With this and a liquid diet of fruit juices, nee 
water, and so fortn, he brought about much 
amelioration of symptoms Radiation has 
been disappointing for any palliative effect. 

Cancer is the most fatal organic disease of 
the stomach, but gastnc and duodenal ulcer 
are the most frequent diseases. The chief 
problem concerning ulcers, which still awaits 
solution, concerns their cause. Although much 
contributory evidence has come from clinical 
and experimental investigation in relation to 
disturbed function, particularly secretory and 
motor function, and in relation to infec 
tion and to neurogenic factors, evaluation of 
these continues to be difficult. A lesser prob- 
lem concerns the indications for ana the 
ments of, the various operations for gastnc 
and duodenal ulcer Since, with the realiza 
bon that it was both impractical and incorrect 
to attempt to classify gastnc or duodenal 
ulcer as either a medical or a surgical disease, 
great progress in management came when 
physician , roentgenologist, and surgeon co- 
ordinated their opinions, viewpoints and ad 
vice. Perhaps the greatest impetus to such 
co-ordination can be attributed to roentgen 
ology, which attained such perfection as to 
remove almost all uncertainty in determining 
the presence of gastnc and duodenal lesions 
Nevertheless, from a diagnostic standpoint 
there Is still the pre-operative problem of de- 
termining the exact pathological character of 
the ulcer of the stomach. One of the most 
valuable advances which could be made would 
be some method of determining with certainty 
whether or not such an ulcer were malignant. 
It is true that the experienced clinician and 
roentgenologist together, by evaluating every 
pos sibl e sign and symptom, can be reasonably 
certain of the pathological character of a 
lesion of the stomach, but there is as yet no 
absolute evidence other than that which can 
be secured by microscopic study of the lesion 
after removal Should some method become 
available to distinguish clinically these 
lesions, one from another, then ulcer of the 
stomach could be treated medically without 
the ever present fear and humiliation of at 
tempting to cure a malignant lesion by diet 
and al k a l ies That a gastnc ulcer, primarily 
benign, may become malignant, is recognized 
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by all dl n iaaxa, roentgenologist*, and pathol 
ogists the only difference of opinion is related 
to the frequency of thn complication. 

The success of the surgical treatment of both 
gastnc and duodenal ulcer depends largely on 
selection of those cases for operation in which 
good results can be expected. This skill in 
selection is particularly necessary in duodenal 
ulcer In which variability of symptoms is much 
greater than in gastnc nicer Ine Indications 
for surgical treatment of gastnc ulcer are 
relatively simple for it is a basic rule that 
if the ulcer fads to heal, it should be classed 
as a lesion other than ulcer Even though 
symptoms are more or leas quiescent well 
planned and well performed surgical oper 
atlon is safer for the patient than harbor 
mg a lesion which persists. In duodenal ulcer 
the general indications for operations axe dear 
when the symptoms become chronic and suffi 
dently severe and when such complications 
as Impaired motility repented hemorrhage 
or acute or chronic perforation have occurred. 
The mere presence of a duodenal ulcer is by 
no means a justification for operation. 

The general principles of surgical manage- 
ment begin with the premise that the most 
efficient surgical treatment of gastnc and 
duodenal ulcer is that which will accomplish 
the best control of the disease with the least 
possible nsk Consequently in ulcer the 
surgeon must be familiar not only with the 
indications for operation but also with the 
details of the technique of the variety of pro- 
cedures m order to deal with the lesions m 
their various situations 

In so far as gastnc ulcer Is concerned, 
accuracy of diagnosis has made possible its 
recognition much earlier than formerly so 
that in the majority of cases the lesion is still 
small when operation is carried out. Further 
more, in 90 per cent of the cases the lesion Is 
sufficiently near the angle of the stomach so 
that its accessibility fa not a problem, and any 
gastritis associated with the lesion fa not a 
tensive. Such lesions lend themaelves so 
satisfactorily to local exdikm, combined with 
gastroenterostomy that partial gastrectomy 
usually seems unnecessary The results of a 
well performed addon either with cautery 
or knife, combined with gastro-enterostomy 


will equal the results of partial gastrectomy 
in ao iar as relief of symptoms is concerned 
moreover It baa long been known that the 
danger of jejunal ulcer when gaatro-enter 
ostomy Is done for a lesion of the stomach. Is 
practically negligible. It fa true however that 
from a technical standpoint alone local erd- 
alon of a large lesion, combined with gastro- 
enterostomy may be a more formidable pro- 
cedure than gastric resection. In the high- 
lying large lesions, even radical operation 
may be unwise, for not only does the sacrifice 
of h ealthy stomach seem unreasonable but 
re-establishing gastro- Intestinal continuity fa 
fraught with much added danger In such 
cases when the leaion fa bo situated that direct 
attack on the ulcer fa not advisable healing 
can be brought about in a certain percentage 
of the cases by either gastro-enterostomy or 
jejunostomy 

In the treatment of duodenal ulcer there is 
much discussion as to the relative merits of 
operations, but It should be realized that no 
surgeon regardless of what operation he may 
favor applies it In all cases. It Is true also 
that the greater the experience of the surgeon, 
the more stilled he fa fn selecting the procedure 
which will best meet the requirements in each 
case The Indications for the various pro- 
cedures, therefore, present a very complicated 
question, since the age, sex, physical condi 
txm, and even the personality of the patient, 
as well as the variability of the lesion the 
known physiological effect of the operation, 
and the skill of the surgeon must all be taken 
into consideration. The basis on which the 
most common operations for duodenal ulcer 
are carried out can be briefly formulated. The 
more chronic the lesion and the more motility 
has been impaired the dearer fa the Indication 
for gastro-enterostomy On the other hand is 
Ryle pointed out, no attempt should be 
made to dream vent mechanically a lesion 
which is producing do considerable mechanical 
disturbance of function. Again the older 
the patient (which usually implies relatively 
Lower gastric acidity) the more dearly fa 
gastro-enterostomy the operation of choice. 
The contra indications to gastro-enterostomy 
are the indications for those procedures which 
indude removal of the Leri on of the duodenum 
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and reconstruction of the outlet of the stom 
ach The many variations m such direct 
methods are designed for these purposes, 
first, to remove as thoroughly as possible the 
lesion or lesions of the duodenum, second to 
provide a satisfactory outlet for the stomach 
Partial gastrectomy for duodenal ulcer should, 
I believe be reserved for those patients who 
have hod such serious bleeding that thorough 
removal of the first segment of the duodenum 
is distinctly to their advantage, and for those 
patients who are suspected of suffering from a 
high liability to recurrent ulcer The most un 
portant of all the indications for gastric resec 
tion for duodenal ulcer should be that the 
operation can be done with little more risk, 
than a conservative procedure It should be 
remembered, in this connection that no oper 
ation can entirely insure the patient perms 
nently against recurrence 
When Burgical treatment is earned out on 
the basis outlined the results will show that in 
cases of chronic duodenal ulcer in which sur 
Eery is dearly indicated, approxi ma tely 90 
per cent of the patients can be given complete 
and permanent relief of symptoms and pro- 
tection against recurrence of the disease This 
is a great accomplishment in a disease which 
has as chrome characteristics as has duodenal 
ulcer In a recent artide Walton m review 
ing his experience m more than 1 Roo opera 
tions for chrome ulcer emphasized the excel 
lent results which can be obtained in duodenal 
ulcer by use of conservative procedures, one 
of the most important reasons why such re- 
sults can be reported is that not only was skill 
employed in determining the indications for 
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surgery but also good judgment was used m 
selection of the operation 
Gastric and duodenal surgery is not static, 
and to be progressive surgeons must persist 
ently adiust themselves to the clinical variabil- 
ities of the diseases of the stomach and duode 
num to changing viewpoints as to causes of such 
lesions to the difficulties of Instituting sur 
gical intervention at the optimal time to new 
or revised methods of treatment, both surgical 
and medical, to shifting concepts of physiol 
og> particularly as it applies to restoration of 
function following various operations and to 
the inherent technical problems The stom 
ach and the first portion of the duodenum are 
particularly vulnerable to those conditions 
which maj be precursors of chrome disease 
One reason for this is that the stomach and first 
portion of the duodenum which are denved 
from the foregut are of later development in 
embryonic life than is the remainder of the 
small intestine and the colon and consequently 
have not acquired maximal immunity Another 
reason is that the stomach, since It is msensi 
tive to irritants which in other parts of the body 
would arouse painful stimuli is subjected to 
injury and abuse. This may explain the fre 
quency of lesions of the stomach and duo- 
denum particularly the frequency' of cancer 
among men. It 13 such problems as these that 
have made the developments In the surgery 
of such a complex field one of the epochs of 
medical history, and further advances m the 
surgical treatment of diseases of the stomach 
and duodenum will always demand adherence 
to the same precepts and practices as charac 
tenzed ao notably the life of John B Murphy 
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INFECTION IN CLEAN OPERATIVE WOUNDS 

A Nike kiA* Study 1 

FRANZ L. 1TELENEY M D FA CS-, Nrw Yon, Nnr Yon 

M ANY of the details of the sterile tech handed down for several decade* in the firm 
ruque of surgical operating rooms conviction that it could not be improved upon 
have been passed on to u* by bos- and that we were getting excellent remit* m 
pital tradition or by word of mouth from our our wound healing One day on staff round j 
immediate predecessors on the staff Most of in the spring of 1935 a clean case was found 
these details we have taken for granted with to have a wound infection The mutter came 
out questioning their rationale We assume up for general discussion and the chief of one 
that at some time in the past the reason for of the surgical service* wa* asked what per 
this or that itep m oar procedure was ade centage of clean wounds he thought became 
qnately demonstrated Certain method* are infected He was an individual extreme!) 
common to all good hospitals Other* have careful to be honest and straightforward In his 
been Instituted locally but are not used else statement*. He replied that he thought, if 

where It l* only on *uch occasions as this every minor infection were counted the total 

when surgeons gather together to discuss their might possibly reach s per cent I stated my 
problems and to see how the other fellow impression that we were then having more 
does it, that we find certain step* in the infections than usual and that they might 
sterile technique which are different from our then be in the neighborhood of 5 per cent I 
own Then if we are interested we question was thereupon assigned the task of finding out 
our boats, or our confreres or ourselves, in an what the actual figure* were. The record* 
effort to determine which methods are better were reviewed from the beginning of 19J5 AH 
their* or ours When we aak for proof that a of the dean cases were listed together with 
certain step 15 better we often find that the all of the arcumstancrs of the operation. The 
other fellow has always done it that way bat dressing note* were scrutinised and any rvi 
doesn t know why Consequently we do not dence of infection during the process of wound 
make this change in our own technique. Or healing wa* noted. 

worthy changes appear too costly in time or It soon became evident that not j per cent 
money to warrant their adoption Often we or 5 per cent but about 15 per cent of our 
wait for a catastrophe *uch as a fatality or a dean wounds were becoming Infected and that 
series of deaths or an epidemic In our own bo*- a Urge number of the serious infections were 
pital to call us to account for our methods due to the hsnnolytic streptococcus. The 
Such an event may disturb our equanimity for actual figure* w ere seven and a half times as 
a short time and then be forgotten or it may great as had been suspected by an bo nest 
irritate us to the point of making certain observer This fact Is emphasised because I 
changes, or it may stimulate us to re-survey am sure that Impressions are woefully inaccu- 
the whole problem and ratio naliac the whole rate id most instance* and when you hear any 
procedure, weeding ont useless steps and add one say that the wound Infections in his 
ing methods of proved worth in order to bar hospital are negligible, the statement should 
the way to a future occurrence of the same be discounted unless there is an actual count 
tragedy But so often the experience of one and a careful study of the dressing note*, 
individual or ooe group cannot be passed on to ' Opera ton who permit the Internes to remove 
another individual or group. One may be able the stitches from thar wounds may never 
to profit by his own mistakes but not by those know how many of the cases become infected, 
of others or learn from other* experiences They have a false sense of security and yet 
I must confew that we were going blissfully they may conscientiously say that they sdclorii 
on our way using operating room technique if ever see a dean wound become infected/ 

‘■■fin ^~ln' — I *■* : » . OcMtm **-*0, r*w 



MELENEY INFECTION IN CLEAN OPERATIVE WOUNDS) 265 


Some years ago Brewer shocked the attending 
staff of a New York hospital when he studied 
wound infection and found that 30 per cent of 
the dean cases became infected By rigid 
attention to the possible sources of infection 
this figure was immediately reduced m his 
hospital. 

When we found to our dismay that many 
of our dean wounds were developing infection 
we decided to try to discover where the organ 
isms came from and how they gained a foot 
hold m the tissues. 

THE SOURCE OP THE INFECTING ORGANISMS 

The organisms which were cultured from 
the wounds gave a due to the sources of con 
tamlnation Yellow and white staphylococci 
were found in the majority of cases. A much 
smaller number yielded hemolytic strepto- 
cocci or non hseroolytic streptococci More 
rnreh Badllus coll Bacillus subtEUs, Badllus 
pyocyaneus Badllus proteus and diphthe- 
roids were found The variety of the organisms 
suggested that the source of these organisms 
might be various. Every step of the sterile 
technique was carefully scrutinised to deter 
mine n possible, where the bacteria came from 
It was thought, first of all, that they might 
come from the materials entering the wound 
for example, the game sponges supposedly 
steadied by autoclaving (Two years ago 
Dandy maintained that almost every wound 
infection resulted from contamination from 
this source and stated that m his Institution in 
fections had completely disappeared following 
the prolongation of the sterilizing process.) Or 
it was thought that the germs might come from 
the instruments supposedly sterilised by boil 
mg, or the knife blades and sharp Instruments 
supposedly sterilized by soaking in alcohol, or 
from the catgut supposedly stenlized by heat 
ing or from the water or saline used during the 
operation supposedly sterilized in large tanks 
Second it was thought that they might come 
from the dust particles In the air which dropped 
upon the sterue field during the course of the 
operation Third they might come from the 
skin of the patient supposedly sterilized by the 
a km antiseptic, or from the deep tissues or 
from the blood of the patient- Fourth, they 
might come from the nose or throat of the 


operator or his assistants supposedly masked 
Fifth, they might come from the hands of the 
operators supposedly stenlized by the process 
of scrubbing with soap and water and soaking 
m antiseptics before putting on gown or glove 
Our chie f and immediate concern was to 
imd the source of the hiemolytic streptococci 
which caused senous Infections in 8 clean cases 
during the first 5 months of 1925 We cul 
tured every kind of material which had been 
prepared for the sterile field— those which had 
been boiled those which had been autoclaved 
those which had been soaked in antiseptic — 
but found no trace of the hiemolytic strepto- 
coccus The sterile water tanks occasionally 
contained gram negative organisms but never 
a hiemolytic streptococcus The exposure of 
blood agar plates to the air of the operating 
rooms for several hours on many occasions 
yielded only one colony of hiemolytic strep- 
tococcus Cultures from the skin of the patient 
seldom gave this organism. It was only when 
we came to examine the hands and the noses 
and throats of the operating personnel that we 
found a field of activity for the hiemolytic 
streptococcus Much to our surprise 33 per 
cent of the operating room staff harbored this 
organism in the throat and many individuals 
earned it in the nose as well This organism 
could also be recovered occasionally from the 
hands of the doctors It was evidently picked 
up from the dressings and bedclothes of pa 
tients suffering from hfemolvtic streptococci 
lesions and may have been transferred by Un- 
doctor to his mouth Cultures from the hands 
of the doctors just before dressing these cases 
seldom yielded these bacteria but directly 
afterward thev were almost invariably present. 

The nost and throat as sources for infecting 
bacteria The above findings suggested the 
direction for our immediate researches A 
survey of noses and throats of the entire oper 
sting personnel was made Fortunately (and 
I use the word advisedly for I realize how 
lucky we were), just at that stage of our study 
a dean hernia developed a haemolytic strepto- 
coccus wound infection When we looked up 
the record we found that 3 members of the 
operating team were camera of the hiemolytic 
streptococcus It had been cultured from the 
throats of 2 of the doctore and from the nose 



s66 


SURGERY GYNECOLOGY AND OBSTETRICS 


ai well ai throat of the Instrument nurse, just 
a few days before the operation. By a strange 
coincidence also u ft proved cultures of the 
patient’* nose and throat yielded haemolytic 
streptococci The question arose which of the 
extraneous itraini matched the organism 
which had been recovered from the wound 
By the injection of rabbits with the teveral 
strains, agglutinating sera were obtained and 
then by agglutination and cross absorption of 
agglutinin tests, it was indisputably *hown 
that the organism from the wound was iden 
tical with the organism* from the nose and 
throat of the instrument nurse and entirely 
different from the strains from the patient’s 
nose and throat and the strains from the a 
doctors The evidence was overwhelming that 
the organism had been discharged from the 
u nmaske d nose or throat of the Instrument 
nurse upon the sterile held Thereupon the 
order went forth for all operating teams with 
out exception to mash both nose and mouth 
with fine meshed 4 ply game masks This 
measure, we found, reduced the number of 
organisms deposited upon a blood agar plate 
hdd in front of a person *0 masked to appro* 
iraatdy the number deposited on a control 
plate some distance away This complete 
masking was later extended to all persons 
both sterile and unsterile entering the oper 
a ting room except the patient himself There 
upon our hamolytic streptococcus wound In 
fecdons were immediately reduced to casual 
numbers that could probably be accounted 
for by contamination from other sources 

Reports of this demonstration appeared in 
the literature (8 9) and individuals here and 
there profited by our experience but the 
matter has not received general recognition 
although Dr Staige Davis has recently called 
attention to it again I have since seen, and 
you will see here in Boston as well as In Chi 
cago Philadelphia, Baltimore and in my own 
home town of New \ ork surgeons who do not 
mask the nose and who do not know that they 
are subjecting their patients to an unjustifiable 
risk from the neglect of this one measure in 
Sterile technique 

Dr Walker of this city was stimulated by a 
similar misfortune In his own hospital to study 
the problem of adequate masking and demon- 


strated that the only germ-proof madr was one 
containing an impermeable membrane such 
as rubber Its advantage over the 4 ply fine 
meshed ^gauxe mask is apparent to any one 
who wfll take the trouble to blow smoke 
through these two masks, but the lmperme 
able mask Is far from Ideal because of its dis- 
comfort and the other mask seems to be 
satisfactory for all practical purposes, for it 
will stop droplet contamination from both 
nose and mouth. The anesthetists objected 
to masking because they said it was diffi cult 
to breathe when the fumes of the anaesthetic 
were added to the annoyance of the masks, 
but when they were exempt for a few months 
3 cases of hemolytic streptococcus infection 
developed following thyroid operations and the 
proximity of the unmasked anesthetist in these 
operations rendered them suspicious sources 
of these organisms Now there are no exaf- 
Uons and if any member of the staff is known 
to have a cold he is either relieved from oper 
a ting room duty or is required to wear two 
masks and to double the time for scrubbing 
and antfseptrdxlng hi* hands before opera 
tlon 

We realised of course that the noses and 
throats of the operating personnel were not 
the onlv source of the organisms causing 
wound infections but this was the most rig 
nlficant finding in our first year’s study and 
the statistics obtained for 1925 served as a 
basis upon which to measure any improve- 
ments In our sterile technique. The 1925 
results proved to be of such interest and 
importance to the staff that it was dedded to 
make it continuous. This has kept every 
member of the staff alert and 1 infection con 
scions” and has made us all strive continu 
ously to improve our record. 

Tkt autadared materials as a sount oj 
organisms We have maintained a continuous 
check on our autoclaves by inserting m the 
center of the material a cotton thread saturated 
with BadDu* subtflis spores and then testing 
for their destruction. In 1929 we changed the 
test organism to another strain and soon after 
ward began to obtain occasionally positive 
culture*. No change had been made in the 
sterilisation process hut we found that our new 
test organism would stand boiling for 15 min 



MELENEV INFECTION IN CLEAN OPERATIVE WOUNDS 


367 


utes. Rather than to change back to a mote 
susceptible test organism we (leaded to find 
a way of killing this resistant strain. Our 
sterilizing time had been 30 minutes at 18 
pounds pressure preceded by an evacuation of 
the air just sufficient to reach minus 10 for a 
few seconds. With this amount of air evacua 
tion we found that it took ijri hours to consis- 
tently kill our test organism in the center of 
the central drum, and this period of sterihxa 
tion frequently scorched the materials and 
softened the gloves. By prolonging the evaca 
ation time at minus 10 to 15 minutes how 
ever n sterilization time of 30 to 45 minutes 
was sufficient to kill the spores Since that 
time we have followed this procedure and our 
tests have consistent!} yielded no growth But, 
although Dandy claimed that the autoclaved 
materials are the sole source of organisms 
causing wound infections this change tn our 
own technique has not stopped our wound 
infections. 

Boiled instruments as a source oj infecting 
organisms The boiling process for sterilizing 
instruments has proved to be effective in ail 
of our tests and conscientious timekeepers 
who will wait for the full 5 or jo minutes 
should have no fear of presenting unsterilc 
instruments to the operating table The chief 
danger from this source occurs when on Instru 
meat which has been forgotten or one which 
has been called for m a hurry is rushed through 
m less than the minimum time To be sure, 
some heat resistant spores will withstand boil 
mg for 5 minutes but so far as I can ascertain 
the on!) speaes which may do so are non 
pathogenic, such as Bacillus sporogenes and 
Bacillus subtfhs 

Instruments tl sterilized tn antiseptics as a 
source of infecting organisms The sterilization 
of sharp instruments such as knife blades 
sdsaors and needles as well as syringes, but 
tons rilk worm gut and catgut tubes has been 
a real problem The odor from the apparatus 
and one fire made us give up the oil steriliza- 
tion process advocated by Lahey and others. 
He found that soaking for 15 minutes in 50- 
70 pet cent alcohol (our former method) was 
entirely inadequate to destroy even the com 
monest organisms. We experimented with 
vanous antiseptics by contaminating knife 


blades with heavy suspensions of mixed bac 
teria and subjecting them to contact with 
these antiseptics for varying lengths of time 
We found that the best antiseptic to sterilize 
and at the same time maintain sharpness was 
the Bard Parker genmade We used that for 
over a year but finally had to yield to the pro- 
tests of the nurses who handled those mate- 
rials because severe bums of the skin resulted 
from contact with this genmade or its fumes. 
Furthermore, a number of severe reactions 
following spinal anesthesia, with central ner 
vous system symptoms and increased cell 
count in the spinal fluid, were attributed to a 
small amount of this chemical having re 
mained in the needle or syringe at the time of 
lumbar puncture Occasionally also we pro- 
duced skin necrosis with local an aesthetics and 
the germiade was blamed Now these instru 
merits are either boiled or soaked in pure car 
bohe aad for 15 minutes. The Bard Parker 
germiade is still being used for the sterihxa 
tion of the catgut tubes which contain the 
non boflable variety of gut 
Catgut as a source of infecting organisms 
Catgut has often been blamed for wound m 
f ections and there is no doubt that It has been 
responsible for certain of the cases due to 
anaerobic spore-forming organisms such as the 
tetanus bacillus and the gas gangrene group of 
bacteria. These were more common a genera 
tion ago tha n they are now Welch once said 
that these wound infections constituted one 
of the chief reasons why Hals ted substituted 
rilk for catgut as suture and ligature material 
(15) This point will be mentioned In more 
detail below In 1933 before this stud} be- 
gan 2 postoperative infections due to Vfbrion 
septique in the Presbyterian Hospital were 
directly traced to inadequately sterilized cat 
gut. The catgut firm was made liable in a 
court of law In 1927, while this study was 
in progress the author was asked to see a pa- 
tient with a postoperative wound infection 
in another hospital The contamination was 
traced unmistakably to inadequately sterilized 
catgut sold by another firm Death occurred in 
this case and m 4 other similar cases (to) 
This led to a study of the methods of catgut 
manufacture and its sterilization as well as 
tests for its sterility Several of the catgut 
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firmi followed thi? study doseh and modified 
their methods according to Its findings (n) 
A standard method of testing for sterility urns 
developed (12) THs has been accepted and 
Is now and to be employed by most of the 
catgut firm Unfortunately neither the Aner 
l ea n College of Surgeons nor the Ameri- 
can Medical Association has been willing or 
financially able to set np a laboratory control 
for determining by periodic tests of specimens 
of catgut purchased on the open market 
whether or not the products now sold are 
measuring op to the standard of sterility But 
the test for catgut sterility is one which can be 
earned out by anv laboratory equipped for 
anaerobic bacteriology and until either the 
government or some medical organization un- 
dertakes to control these products, the pro- 
posed tests should be made In a reliable labor* 
torv before any particular brand of catgut is 
adopted by am surgical duuc Although im- 
properly sterilized catgut mav at times con- 
tain the organisms of tetanus ot gas gingrene 
it probably very ntrtlv contains non spore 
forming heat susceptible organisms like staph 
viococcus and streptococcus, which are the 
commonest organisms of operative wound m 
frctions However as shall be seen presently 
the use of catgut m surgery mav and almost 
certainly does favor the growth of organisms 
introduced at the time of operaticra. 

Coniamnaitcn from Ike kinds cj of'era^ers 
W e have stated above that doctors and nurses 
frequently contaminate their hands with puru- 
lent discharges from the wounds of patients 
when changing thro dressing* or handling their 
bedclothes, flf gloves are used at the time of 
dr es s in gs such contamination is minimized. f If 
the doctor or nrnwe then proceeds to the oper 
a ting room the possibility of carrying those 
organisms to the sterile field is a ver\ real one 
The scrub-up is the inter v e n ing barrier In 
almost even hospital the surgeons scrub their 
hands with soap and water for a variable length 
of tune In this procedure the time is not as 
important as the vigor with which the super 
fiaal layers of skin and the crevices and 
grooves are scrubbed. Counties* organisms 
are removed m this process. The after treat 
ment of hands then vanes considerably m 
(Efferent clinics. Some use alcohol others 


bichloride, hiniodide, lime and soda, iodine, 
or a combmadoa of these. The antiseptic 
effect of these chemicals depends upon their 
dose contact with the bacteria and the dura 
tion of this contact. Our present technique 
calls for a 5 minute scrub-up with green soap 
in running water and 5 minutes bv the dock 
m lime and soda, followed b\ 70 per cent 
alcohol. For those whose skin n imuted bv 
the lime and soda, the tune ma\ be abbreviated 
but the nails must receive a generous supph 
and be d caned with the antiseptic. The foil 
time of 10 minutes must then be completed m 
the alcohol. Cultures from the hands and nails 
following this treatment rarely show organ 
isms. Lime and soda seems to be panmilariy 
effective and the odor of chlorine mav fre- 
quently be detected under the mils several 
hours after the operation is over There is a 
tendenev on the part of certain surgeons at 
times to shorten the various steps in the scrub- 
up and I am convinced that when this is done 
organisms are earned over to the sterile field. 
An added safeguard lies in hiving the sterile 
nurse bold the glove open «o that the hand 
mav be inserted without touching the outside. 
II glare* are broken or pricked during the op- 
eration. good practice demands a change at 
once because the hands, even if sterile at the 
beginning of the operation mav be contami- 
nated bv skin organisms discharged from hair 
foUides or sweat glands Liter on. The method 
of using wet gloves makes it impossible to 
prevent contamination of the outside of the 
glove with organisms trill present on the 
handy 

CcnSjmtnjhm fren the sktn ef Ike /»„:«/ 
In the earlier vears of our stedv there was an 
urgent demand for a skin antiseptic to replace 
the time honored iodine which has been end 
azed because it octnsjonallv produces bums 
and does not effect real sterilization of the 
skin. Ficnc acid aenfiavine gentian violet 
mer em oefarome various other dves and com- 
bination of dves. bexylmornnoh metaphra 
and merthiolate have all been recommended bv 
enthusiastic advocates and statistics have been 
presented to prove their worth, but the result* 
that we have obtained m experimental animal* 
have not consistently m (Seated the superiority 
of anv skin antiseptic over the others. We at 
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tempted to compare iodine with mercuro- 
chrome-acetone alcohol which was said to have 
extraordinary penetrating qualities At the 
beginning of a hernia operation, 5 minutes or 
more after the antiseptic had been applied ^ a 
bit of skin from the region of the panic hairs 
was cut out with freshly boiled instruments 
and transferred at once to cultures medium 
Of ten cases prepared with iodine 9 yielded 
growth of staphylococci, Bacillus sub this or 
diphtheroid bacilli, 2 of these wounds devel 
oped trivial infections Of to cases prepared 
with mercurochrome 8 showed growth. One 
of these yielded Bacillus coll Bacillus welchii 
and staphylococci and developed a serious 
infection " Not much to choose w you will 
say, “between the two both being inadequate 
shin sterilizers." That is true and we have 
repeatedly earned out this same test in am 
mals with the other antiseptics. After con 
laminating the akin of rabbits with mixed 
cultures of common organisms — such as Ba 
dllus coll, Bacillus subtlhs Badllus wclchu 
staphylococci and streptococci we have ap- 
plied the antiseptics for varying lengths of time 
and then snipped out bits of skin for culture 
No antiseptic yet proposed has shown anv 
superiority over iodine 1 If the organisms in the 
deep glands and ducts of the skin cannot be 
destroyed by any antiseptic yet found, the 
knife which passes through these duos and 
glands must contaminate the wound with the 
organisms contained therein This might be 
avoided by using the dectnc ‘ cutting cur 
rent * or by employing a knife blade soaked m 
carbolic aad However the injury to the 
tissues from cautery or antiseptic might offset 
the advantage gained. If a knife is used it 
may be discarded when the skin has been 
incised. Greater contamination of the wound 
ma> take place during the course of the 
operation if the neighboring skin surfaces are 
exposed, for the skin secretions almost cer- 
tainly wash out bacteria from the ducts dor 
mg the course of an hour and these reaching 
the surface may be wiped into the wound 
unless the skin edges are protected This 
may be done most effectively by attaching 
towels to the skin margin witn AfichH clips 

1 b« oulc t/ (b« baportue* tl * artJ*l p j Wiin 
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The bacteria contained in the deep ducts and 
glands may again become of some importance 
during the tkm tew up If a continuous suture 
15 used the needle may pick up organisms and 
distribute them all along the suture bne. This 
source of contamination may be minimized by 
using individual interrupted stitches on sep- 
arate needles as Halsted advised 
Contamination of ikz twmnd from oir organ- 
tims Lister believed that organisms dropping 
from the air played an important rfile in 
wound infection and develops his elaborate 
apparatus for spraying the atmosphere It 
later developed that this was one of the rela 
tively minor factors However with the other 
sources greatly reduced or eliminated if noth 
ing is done to minimize contamination from 
this source it becomes relatively important 
again If a blood agar plate is exposed to the 
air of an operating room for an hour and then 
incubated, its surface will be more or less 
thickly covered with dust particles and be 
neath some of these particles colonies of 
bacteria of vonous kinds develop Staphylo 
coca will make up the majority of these col 
owes Yellow and white, haemolytic and 
non hozmolytic will all be represented Ba 
dllus sub tills, Baallus coli non brcmolytic 
streptococci and diphtheroid bacilli will be 
present in smaller numbers. Hemolytic strep- 
tococci will appear rarelj Yeasts and moulds 
are relatively common The number oi col 
onies will depend upon a number of factors 
In the old hospital one operating room was on 
the ground floor and a second on the floor 
above Cultures from the ground floor oper 
atwg room were consistently more numerous 
than those from the upper floor and yielded 
roughly two colonies for every minute of 
exposure In the new hospital, with the oper 
& ting rooms on the sixteenth floor, the colonies 
were found to be just half as numerous as the} 
were in the old hospital, namely, one colony 
per minute of exposure The fresh air sup- 
plied to these room* is filtered But this fil- 
tration is nullified bj the opening of door*, 
the occasional coming and going of assistants, 
the spread of blankets and the general move 
ment of the people connected with the opera 
Horn If plates are exposed in one of these 
rooms when no operation 1* going on and no 
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TABLE I. — THYR OID OFE2ATIONS 



one moving In or out the number of colonies 
appearing on the plates is rast one tenth of 
that developing on plates In a room where 
there is activity during an operation In 
these rooms visitors are required to observe 
the operations from a balcony protected by 
plate giasa If visitor* are permitted to come 
on the floor of the operating room as is the 
case In many places, it Is obvious that the 
number of air organisms are materially in 
creased, especially vrhen the visitors are not 
properly masked 

The area of a blood agar plate is approxi 
matdy 7 square inches The sterile nekl in 
eluding the operating table and instrument 
tables might vary from 4.000 to 7 000 souare 
Inches It would seem fair to assume, there 
fore that m a busy operating room in the 
coune of an hour from 35/300 to 60,000 bac 
teria fall upon the sterile field It is obvious 
that these figures may be materially reduced 
by minimizing the activity within the room 
and the opening and dosing of doors, by 
removing objects which collect dust, and by 
refusing admittance to unnecessary persons 


Canopies over instrument tables cut down air 
contamination Street shoes should be cm 
ered. Walls and floors should be frequently 
washed with germicides- Constant filtration 
of the air might be of considerable value, 
where dust is prevalent. 

FACT01S WHICH FAVOR THE DEVELOPMENT OF 
WOUND INFECTION 

The fader of heal lusue susceptibility Dtrr 
ing the first 5 years of our study our chief 
efforts in our attempts to reduce the number 
of our infections, lay In considering ways and 
means of reducing the sources of contamina 
tkm It is obvious that every wound becomes 
contaminated at the time of operation but 
fortunately relative!) few become Infected 
One reason for this, which we assume but 
cannot prove, is that Individual patients may 
var> in their susceptibility to Infection It is 
almost self-evident also that trauma and rough 
handling of tissues decrease the local resistance 
to infection. Extravasation of blood the use 
of drains mass ligation of tissues and the ten- 
sion upon or strangulation of tissues by 
sutures or retention stitches as well as the 
mechanical factor* of motion (as in certain 
wounds of the face neck, and extremities) or 
distention from within (as in abdominal 
wounds) play a rile by breaking up the fine 
fibrinous network of the earh stages of repair 
or by cutting down the blood supply 

Tke factor of suJurt malcnaj During the 
first £ yean of our study it was evident that 
crrtain types of operation regularly had a 
higher inddence of infection than others 
Radical mastectomy partial thyroidectomy 
recurrent hernia, ventral hernia, open reduc 
tkm of fractures headed the list. There seemed 
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to be a reason for this in the nature of the oper 
ation except in the case of partial thyroidecto- 
my Fracticaliy all of the thyroid operations 
were being done by the two surgeons associated 
with the thyroid dinic and it did not seem pos- 
sible for them to reduce their high incidence of 
hasmatomata and infections In the summer of 
1910, while one of the thyroid surgeons was 
on his vacation the author had the oppor 
turuty of performing 5 thyroid operations in 
dose succession. As had been his habit since 
his experience in thyroid surgery in Peking 
China, under the leadership of Dr Adrian S 
Taylor a former pupU of Dr Hatited, the 
author used fine silk entirelj for bgature and 
suture material in these cases The differences 
in the healing of these wounds compared with 
the catgut sutured wounds was obvious to all 
who saw them The second thyroid surgeon 
observed these results and was persuaded to 


try dlk. He performed 10 consecutive cases 
with silk, all of which healed promptly and 
kindly without trace of hematoma or mfec 
tion. He then sutured 10 cases with catgut 
and obtained 4 heematemata. and 2 infections 
He was convinced of the superiority of silk 
and determined to use it entirely thereafter 
Some months later the other thyroid surgeon 
was also persuaded to make the change The 
results which were obtained were most sur 
prising and most convincing These are shown 
m Table I When the report of the year 1930 
was presented to the staff it was suggested 
that the use of alk be extended further par 
tlcularly to those cases which were yielding 
such a high percentage of infection, namely 
open reduction of fractures recurrent hernias 
and radical mastectomies The fracture serv 
ice surgeons decided to use it for all of their 
dean cases and a certain group of the general 


TABLE IV— 1933 WOUND INFECTIONS IN RELATION TO SUTURE MATERIAL 
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surgeons agreed to uae it on all hernias In 
the next year’s report an opportunity was 
given to compare silk and catgut in these i 
Large groups. Again the supenont) of silk rru 
demonstrated unmistakably a* Table II 
shows dearly In the last a years silk has 
been substituted more and more for catgut 
In 103a we were able to compare sQk and 
catgut in 3 large groups (see Table III) In 
1933 a large majority of all dean wounds were 
sutured with sflk For the first time we were 
able to compare all of the cases dosed with 
silk with all of the cases dosed with catgut 
(see Table TV) The result* amply confirm 
the earl) reports and we have come to fed 
that this one modification in our technique 
baj been more important than any other in 
reducing our wound infections In 1953 the 
2 thyroid surgeons experimented with linen 
as a substitute for sflk but their results were 
unsatisfactory as Table IV so dearly shows 
As we have said above Belated, following 
the lead of Kocber in Berne, substituted sflk 
for catgut in aatunng dean cases partly be- 
cause of the uncertainty of catgut sterilization 
in those days, and partly because be noticed 
that the wounds hailed more kindly” even 
when there was do infection There was kai 
redness, swelling and induration. Thus be 
became the chief advocate of the use of silk In 
this country and hla pupils have almost all foi 
lowed his example and spread this gospel 
abroad On the other hand few surgeons who 
did not come under hn influence either directly 
or through his followers and pupils have been 
convinced that he was eminently right ha his 


conviction nor have they been willing to 
change their technique in this respect 
It seems strange that Halsted did not 
attempt to prove hJi point either by well con 
trolled dinical or careful laboratory open 
menta. He was sure of his ground on the basis 
of his own experience and his own observa 
tiona. In 1915 B H Goff made a study of 
wound infections h dean cases and presented 
fairly good evidence that wounds sutured with 
silk were less likely to become Infected than 
when other materials were used Our results 
amply confirm the Impression which he ob- 
tained from his study During the past year 
Vlvier one of the senior fellows in our surgical 
department, at the suggestion and under the 
tupemsion of the director of the service, has 
added dean-cut evidence from a series of 
animal experiments, which strongly supports 
the view that aflk Is superior to catgut With 
rigid operating room technique he produced 
two wounds extending through the will of the 
abdomen in a large senes of rabbits. One side 
was sutured in layers with finest sflk and the 
other with the finest catgut. Each side was 
operated on with completely separate sterile 
act ups and took the tame length of time 
One animal in the series was sacrificed each 
day for 10 days Cultures were made from 
these wounds in a dust proof chamber and by 
taking approximately 1 cubic centimeter of 
tissue from each aide an effort was made to 
estimate the number of viable bacteria actu 

ally present on its surface by shaking the tissue 

In 5 cubic centimeters of broth and diluting 
this down through a series of 1 to 3 dflubona. 
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TABLE V — ASSOCIATION OT DRAINS AND H.Elt 
ATOMATA WITH INFECTION — A\ ERAGE J YEARS 

Pw cent 

Drxhied, Infected 11 < 

Not Dntoed, Infected 7 6 

H«nnitom», Infected » 4 


TABLE VL — PROBABLE SOURCE OP INTECTION 
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ATION— AVERAGE 5 YEARS 
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In practically every case the catgut wounds 
contained more bactena than the silk, wounds 
as Figure 1 shows. Microscopic sections 
showed that the cellular and fluid exudation 
around the strands of catgut was infinitely 
greater in amount than around the silk 
Therefore we now have both clinical and ex 
penmen tal evidence of the superiority of silk 

We believe that the superiority of fine silk, 
over catgut is due to the following facts First 
of all hemostasis is better, for the silk knots 
do not become untied as easily as catgut knots, 
particularly when the wound surfaces move 
more or less constantly as in the thyroid oper 
ation Second, the cellular and fluid reaction 
about silk is minimal while the reaction about 
catgut is maximal Silk is almost inert In the 
tissues Catgut is dead tissue which must be 
digested In the third place the use of silk, 
automatical!} requires the surgeon to be 
more gentle with the tissues. His sutures and 
ligatures ore less likely to be pulled tightly 
enough to strangle tissue This often happens 
when catgut is used and increases with the 
postoperative cedema For these reasons, 
with a certain inevitable amount of bacterial 
contamination, Infection is more apt to de- 
velop in tissue in which catgut has been used 
than where silk has been employed Halsted 
observed, and our statistics as well as our 
tissue sections prove, that wounds sutured 
with both silk, and catgut are more apt to 


become infected than when either is used 
alone This is probably due to the fact that 
in a wound in which organisms are able to 
gain a foothold easily, silk acts as a foreign 
body which must be extruded. For the same 
reason silk should not be used In clinics or by 
operators who are not willing to strain every' 
effort to minimise contamination by all of the 
methods mentioned above which have been 
devised for that purpose or bv those who are 
not willing to minimize trauma to the tissues 
or tension of the tissues during the operation 
or by those who are not willing to take the 
time to obtain perfect hmmostasis, or by those 
who are not willing to mask adequately 
both nose and mouth. My chief Dr Allen 
Whipple, emphasized these points in an ad 
mirable review of the subject which appeared 
last year m the Annals of Surgery and I desire 
to reiterate them emphatically here How 
ever, I am willing to predict with confidence 
that any surgeon who will perfect his tech 
nicpie in these respects will be able to obtain 
“kindlier” wound healing with fine silk than 
he is now obtaining with catgut with or with 
out those refinements of technique 
The rdh of drains and fo&natomata During 
7 of the last 9 years we have studied the r 61 e 
of drains in the production of infections In 
every year but one, a larger per cent of infec 
tions developed In the drained cases than in the 
un drained and the average per cent of infec 
tions in drained cases greatly exceeded that in 
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the undrained case*, but we cannot be sure 
whether thi< was due to the drains or to the 
condition which seemed to the surgeon to 
require drainage (Table V) There is no ques- 
tion, however about the rflle of hiematomita 
Wounds which develop coDections of blood or 
serum are unquestionably more prone to be 
come infected either because of organisms 
introduced during the operation or later dur 
ing dressings- Our studies have seemed to 
show that wounds may become Infected foi 
lowing secondary contamination at the time of 
dressings as well as primarily from contamina 
tkra introduced at the time of operation This 
applies chiefly to wounds which develop harm 
atomata or necrosis of skin from excessive 
tension In a few cases each year there has 
been a good excuse for the development of an 
infection independent of the operating room 
technique. These points are brought out in 
Table VI 

PROLONGED HOSPITALIZATION OT XNTECTIONB 

It seems important for surgeons as well as 
hospital superintendents to know that pa 
dents with dean wounds which become in 
fected have to stay in the hospital about 
twice as long as they would if thar wounds 
had remained clean This fact Is shown in 
Table VH 

ANNUAL RESULTS TOR NINE YEARS 

During the past 9 years we have gradually 
modified our operating room sterile technique 
to conform with the facts which we have pre- 
sented above and we have gradually reduced 
our infections to a third of the former figure, 
as Table VIII shows. Time will tell whether 


or not we have reached the irreducible mini- 
mum. 

The composite curve showfng the seasonal 
incidence of wound infection is shown In Fig 
urea It does not show the spring peak which 
appeared in Dr talker's curve and in our 
own (7) when hemolytic streptococcus was 
prevalent before the period of adequate 

m utin g 

8 SUM1IARY 

i We have carefully studied the question 
of the infection of dean operative wounds and 
have shown that general impressions of the 
incidence of wound infection is erroneous un- 
less hacked up by carefully prepared statistics. 

a We have considered the possible sources 
of contamination and we believe that the im- 
portant origins are (a) the nose and throat 
of the operating personnel (b) the hands of 
the operating personnel (c) the skin of the 
patient (d) the air of the operating room and 
(e) the instruments and materials used in the 
operation. 

3 We have suggested ways and means of 
minimizing contamination from ail of these 
sources, placing particular emphasis on effi- 
dent autoclaving and the proper masking of 
the nose and mouth of the operating personnel 
4. We have considered also the factors in 
the wound Itself which favor the development 
of an infection laying particular stress upon 
the advantages of fine silk over catgut as 
ligature and suture material We have 
stressed the necessity for perfecting all of the 
steps m sterile operative technique if fine silk 
Is to be used successfully 

5 We have shown a steady improvement 
in avoiding wound infection following the 
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gradual modification of our technique based 
upon results of our study 

6 The study has been of interest to every 
member of the staff It has rendered him 
"infection conscious " and stimulated his 
efforts to reduce further the incidence of 
wound infection. 

7 Theoretically, there is an irreducible 
minim um in the incidence of wound infec 
tiona. Wc do not claim to have amved at 
that point 
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Discussion 


Dr Irvwo J WalreR Boston With the abort 
period of time allotted for the discussion of Dr 
Mdeney a interesting paper. I thall consider only 
one aspect of the infection* of clean inimical wound* 
namely that of tbe *0 called epidemic hem olytic 
streptococcus infection occasionally occurring on 
surgical services. 

The late Dr Arthur T Cabot, surgeon to the 
Massachusetts General Hospital once made the 
statement that every surgical operation was an 
experiment in bacteriology If one accepts the fact 
that all surgical wounds the dean as well as the in 
fected are accompanied by bacteria from an ex 
trinsic source, then one can appreciate the wisdom 
of the above statement. Fortunately in the case of 
the dean surgical wound these bacteria are usnaUv 
not pathogenic and therefore cause no harm. 

when, how e v er , there chances to be a strain of 
pyogenic organisms of considerable virulcncy andaa 
a contributory factor a lowered resistance on the 
part of the individual, an infection of the wound 
may result, with its morbidity and possible mot 
tality 

It so happens that we have had the opportunity 
to observe 4 epidemic* of hemolytic streptococcus 
infection 3 on surgical services and 1 on an obstet 
ncal service In Massachusetts hospitals. In a of 
these — both mrgfcai — we were able to study the 
epidemic somewhat carefully 


We have considered as an epidemic of wound in 
lection* due to the hemolytic streptococcus a situs 
tion where there were 3 or more infections of dean 
surgical wounds due to the above mentioned or 
garusms occurring on a service umultaneoush or at 
near intervals. As a result of observations and a 
study of masks, we have made the following findings 
which may be of some value in the prevention of 
hemolytic streptococcus wound Infections of the 
epidemic nature 

1 In the 4 epidemics cultures from the hands, 
sterile goods, instruments, solutions etc, showed 
no evidence of the hamolytic streptococcus 

3 Study of the masking situation showed that 
masking was ineffident fn the 4 epidemics 

3 All 4 epidemics of sepsis occurred during epi 
demies of respiratory disease. 

4 Three out of the 4 epidemics of infection 
occurred during the winter months when epidemic 
respiratory disease is moat prevalent in this part of 
the United States. 

5 In the a epidemics, both surgical, more care- 
fully studied, the percentage of streptococcus car 
tier* In the operating room personnel indudin g the 
surgeons, was 50 per cent and 5B per cent respec 

Among those patients with dean wounds which 
became infected with the hrmolytic streptococcus, 
the percentage of those having hamolytic strepto- 
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coed la the nasopharynx In tbe i epidemics studied 
vu ii per cent and per cent respectively In 
fairness it should be stated that all bacteriological 
studio In these * epidemics were made after the 
sepsis was discovered 

6 A study erf maths submitted from 60 hospitals 
in the United States showed that none could be 
considered efficient from the point of view of pre 
venting the passage of organisms through the mate 
rial under all the conditions for which a maai might 
be called upon for service and that the variables in 
the ef&aency of the mashing tit nation were at 
folio* 1 (a) whether or not the nose as wdl as the 
mouth was covered (b) materials used In the mash 
(c) thickness of the material (d) duration of the 
operation (e) whether or not tbe mash became 
moist (f) the amoont of con verm tkm carried on b> 
those masked 

7 We concluded that the ideal surgical mask 
should be one that— {s) under all conditions will ab- 
solutely prevent tbe passage of organism* through 
the material of the mask In the direction of toe 
wound or material concerned with the operation 
when both the no*e and the month are covered 
(b) will bo comfortable In all degree* of temperature 


and will not fog glasses (c) wfli be of low original 
coat oc of such construction that it can be used eco- 
nomically many times with stenllaatfoo follow mg 
each nse (\\ c might state in passing that we have 
not found the Ideal surgical mast-) 

8 Theoretically If all other aspects of aseptic 
technique can be assured epidemics of haemolytic 
streptococcus wound Infection can probably b* pre 
vented by eliminating from the operating room all 
who are streptococcus carriers. This seems not to 
be feasible because of tbe rapfdlv changing bacteri- 
ology of tbe nasophirvnv The danger of such epi 
demies can be lessened b\ forbidding ib> Individual 
who has the slightest Inkling of an upper respiratory 
tract Infection to enter the operating room. A 
practical procedure to miwmlxe such Infections 
should be the use of a mask during epidemics of 
respuatorv disease and during tbe winter months, 
the materials of these masks to be impervious to 
currents of air even though they are not as com- 
fortable as could be desired 

W e offer for further Intensive study the query as 
to the likelihood of haanolytlc streptococcus carriers 
among surgical patients Infecting their own woe rub 
bv the harraatogenous route from a focal Infection. 
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INFECTIONS OF THE LIP AND FACE' 


FREDERICK. A. COLLER, M D, FA.C.S., ua 

Fricn 6 m tXputmew o< S*n 

M OST of the infections of the lip and 
face do not give nse to serious symp- 
toms, but heal spontaneously with 
out treatment Any infection of these parts is, 
however, potentially grave and may present a 
problem that taxes the skill of the surgeon to 
the utmost 

The face is so closely related to many im 
portant structures that a comprehensive pres- 
entation of the subject should mdude a dis- 
cussion of infections of all of them. This is 
dearly beyond the scope of this paper and dis- 
cussion will, therefore be limited to infections 
of the Up and to some of the organs from 
which extension of infection may Involve the 
face 

A facial infection may spread by one or 
more of 3 routes — anatomical continuity, the 
vascular system, and the lymphatic system 
Since the proper diagnosis and treatment of 
facial infections requires an exact anatomical 
knowledge, the anatomical aspects of the sub 
ject will be emphasized in this artide 

FASCX£ ANP FA SCI AX SPACES 

Spread of infection by anatomical continu 
ity is directed by 2 types of fascial planes, 
those associated with muscles and those asso- 
ciated with viscera and vessels. The fasaic 
that enclose the faaal muscles though con 
tinuous with certain cervical fascue form dis- 
crete potential spaces because these fascia are 
attached to periosteum which creates a bar 
rier between the faaal and cervical spaces 
Infection in these facial spaces therefore tends 
to remain limited to them without spreading 
to the neck. The fasciae turrounding the vis- 
cera and vessels, however form spaces that 
are continuous between the face and neck, 
with the result that infection may pass un 
interruptedly from the face to the neck or m 
the reverse direction 

In the face there are 3 muscular fascial 
spaces and 1 vascular visceral space. The 
superficial cervical muscular fascia which en- 
closes the sternocleidomastoid and trapezius 
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muscles, fuses above the hyoid bone with the 
middle muscular fasda, which splits to enclose 
the sternohyoid and omohyoid musdes The 
fused fasaic ascend to the inferior border of 
the body of the mandible and there the tissue 
divides into a auperfiaal and a deep layer The 
superficial layer, shown in Figure 1 attaches 
to and reinforces the periosteum of the an 
tenor aspect of the body of the mandible and 
also covers the masseter muscle and passes 
deep to the parotid gland its ducts and the 
faaal nerve and vessels The deep division of 
the fused fasaa attaches to and reinforces the 
penosteum of the postenor aspect of the man 
dible (Fig 2) and continues upward to but 
round the interned and external pterygoid 
musdes forming their fascial co\ enng 
Space of the body of the mandible On 
the free buccal portion of the mandible the 
penosteum Is covered by the gingival mucous 
membrane while mfenoriy the penosteum is 
reinforced by the above-mentioned fasda and 
by muscle insertions. The fascial space be 
tween the superfiaal and deep divisions of the 
middle muscular fasda may be called the 
space of the body of the mandible (Fig 4) It 
has an important relationship to infections of 
this bone Because of fascial attachments 
osteomyelitis of the body of the mandible is 
barred from spreading either superfiaally or 
deeply The infection may remain localized 
may discharge into the mouth or may spread 
to the masticator fasdal space The space of 
the body of the mandible may be drained 
through the mouth by means of an incision 
through the gingival mucous membrane of the 
vestibule or by an incision through the skin 
along the inferior border of the body of the 
mandible, which inasion must be earned 
directly to the bone in order to open the space 
Mashcator space The second muscular 
fascial space is occupied by the ramus of the 
mandible and is bounded extemallj by the 
masseter muscle, internally by the pterygoid 
muscles, and superiorly by the temporal mus 
cle These structures, as already Mated, are 
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duct, with irrigation of the duct system Des- 
jardins has had good results from treatment 
by \ ray but cnnuderi radium more con 
venlent for the patient Favorable results 
when they occur are noticed within 48 hours 
Blair (3) advises radical drainage of the lesion 
if it has progressed for 48 hours 

It would seem the part of wisdom to utilize 
the more conservative method* early and in 
the University Hospital we give treatment by 
radiotherapy either with radium or the X ray 
a* soon as the swelling in the parotid U no- 
ticed- At the *ame time the auct is dilated 
«o that drainage from that avenue may be 
possible If however the lesion is not favor 
ably affected by these methods, it i* not wise 
to wait indefinite!) for the appearance of flue 
tuation before instituting drainage of the 
giand The parotid has a hbrous covering of 
such density that death from *epsis may occur 
before fluctuation is detectable If the process 
is atm active and progressive on the third to 
fourth day m ipitc of conservative treatment 
and if the pebent a condition usually deter 
mined by the concomitant lesion permits, the 
drainage alread> described should be earned 
out and the entire gland including the deep 
portion should be explored and drained 

VDCEKOV ASCULAB FASCIAL ar \CE8 

The three muscular faadal spaces of the face 


fediona In the lateral wall of the pharynx as 
tonsillitis or pentonafllar abscess. The *pace 
may become infected secondary to Infection* 
of the retropharyngeal or the parotid space, 
but not from the masticator space nnce the 
internal pterygoid muscle intervenes between 
these space*. 

Once Infection has reached the lateral pha 
ryngeaj apace the internal carotid artery is in 
danger of necrosis and the internal jugular 
vein is liable to septic thrombosis. It is ap- 
parent, therefore tnat infections in the pa rot 
id gland may result in the grave complication 
of haemorrhage from the internal carotid artery 
or septic thrombosis of the Internal jugular 
vein Early drainage of parotid Infections will 
often prevent Infection of the ptcrygopharyn 
geal ipace The space should be drained 
either internally through thelatenl pharyngeal 
wall or externally as Indicated in the descrip- 
tion of the method of draining the deep portion 
of the parotid gland If even a mild ha-mo r 
rhage should occur the common carotid must 
be immediately ligated Asstated at the outset 
infections in spaces formed by vascular fascial 
planes easflj follow these planes to adjacent 
areas Infection in the lateral pharyngeal 
space passe* without hindrance into the carot 
Id and jugular abeath and thence into the vas- 
cular visceral spaces of the neck and mediastf 
num 


have been briefly outlined In relation to their 
surgical Importance In Figure g is shown a 
surface projection of these spaces The only 
visceraovaicular ipace that need be considered 
in relation to the face Is the lateral pharyngeal 
or pterygopharyngeal space which is shown in 
vertical and horizontal section In Figures s 
and 3 This space Is of great Importance to 
the otolaryngologist bat is involved so fre- 
quently in cases of some of the more superficial 
infections that it roust be briefly considered 
here It is bounded anteriorly by the mesial 
wall of the masticator space laterally by the 
parotid space posteriorly by the carotid 
sheath and its contents and meal ally by the 
pharynx and Its fasda Above it is limited by 
the base of the skull and below by the sub- 
mtxlllary gland with its fascial sheath 

Infection of the pterygopharyngeal space 
as ahead} indicated may result from su<± in 


Another small space of some surgical interest 
may be seen In Figure 3 between the jugular 
vein and the stylohyoid and digastric muide*. 
It contains lymph nodes of the deep cervical 
chain that drain the above mentioned regions 
and may be the site of severe lymphangitis 
and absces* formation which infection mi) ex 
tend along behind the carotid sheath to the 
supraclavicular foasa Infection in the space 
between the Jugular vein and the stylohyoid 
and digastric musde* gives rise to marked 
ten demeal along anterior and posterior bor 
ders of the steroodd do mastoid muscle. 

UPPER LIP AKD HOSE 

The last important region of the face to be 
considered is that bounded laterally by the 
masticator spaces, infenorly by the lower bor 
der of the mandible and superiorly by the hair 
line. In this region lie the Dps, nose cheek. 



COLLER AND YGLESIAS INFECTIONS OF THE LIP AND FACE 


301 


palpebral regions, and forehead The organs of 
the special senses present highly special prob- 
lems tha t should not be considered here This 
region is cow red by loose skin and subcuta 
neous tissue. Underneath he the muscles of ex 
pression that take ongln from the bones of the 
face and that are inserted into the deep por 
tion of the skin These muscles do not have a 
fascial covering but are surrounded by subcu 
taneous tissue Therefore in this region there 
are no fasaal planes to limit infection, 'which 
spreads easily In the subcutaneous tissue 
A nch plexus of vessels lies deep to the mus- 
cles of expression, they, too, are surrounded 
by the subcutaneous tissue The skin, being 
attached directlj to the muscles of expression, 
la almost constantly in motion In this respect 
it differs from the skin of the rest of the body 
The relative immobility of the facial skin tends 
to prevent the localisation of infection The 
venous drainage of this portion of the face is 
collected by the facial vein and normally car 
ned to the internal jugular vein There are no 
valves m the veins of the face and their walls 
are less flaccid than those of other veins be- 
cause of the firm support afforded by the sub- 



Fig i Direction of the fiiat mincnkr fudil plan e of 
the face and neck, and ita continuity Thf* plane can be 
•een deep to the parotid gland. It* duct, and facial nerve 
and vcavla. A Skm B platyvna and tnbcutaneou* tlame 
C parotid, maweter tpace D parotid E external Jujular 
F great auricular G hrrt miaaalar faacial plane. 

cutaneous tissue A tributary of the fasaal 
vein the angular vein anastomoses with the 
superior ophthalmic vein which in turn emp- 
ties into the cavernous emus Under normal 
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it with the cavernous sinus. When the facial 
vein or its tributanes are obstructed by 
thrombophlebitis or by pressure from cedema 
or exudate the current may be reversed and 
septic emboli may pass to the cavernous sinus, 
resulting in bactenemia, meningitis or sinus 
thrombosis Progressive thrombosis of the fa 
dal angular, and supenor ophthalmic veins 
may eventually reach the cavernous sinus 
Infections of the upper bp the external sur 
face of the nose and the external nares are al 
ways in danger of developing these highly fa 
tal complications. 

Infections in the upper Up may be due to 
streptococci entering cracks and bssures at 
the junction of the nasal mucous membrane 
and the skin, in this case erysipelas of the face 


results. A more senous type of infection arises 
from staphylococci with invasion of the skip 
and soft parts of the lip itself Such an infer 
tion may range from tin> pustules to a car 
bunde involving the entire face Certainly 
the huge majont> of pustules are self limited 
and cause no more than a slight annoyance 
At any time injudicious treatment by patient 
or surgeon may change the dim cal picture 
from a harmless lesion to one that may be 
rapidly fatal It Is well to emphasize the fact 
that bactenemia meningitis and cavernous 
sinus thrombosis maj develop from a trauma 
tiled pimple. Squeezing a pimple endeavor 
Ing to abort a pustule or furunde bn, mason 
or by the introduction of an antiseptic maj 
initiate the spread of infection by continuity 
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and b> the blood stream It is probable that 
the great majontv of severe infections of the 
upper bp and nose were onglnallj mfld infec 
tioru that were converted to severe Infections 
bj 111 advised treatment 

TB.EAT1IF.NT or IHTECT10N8 or THE UPPER LIP 

The treatment of these infections wfll varj 
in character with the location size and stage 
of tbc infection Pint, no pimple or pustule 
no matter how small should be squeezed or 
traumatized J B Brown s (4) suggestion of 
covering the ptmple with adhesive plaster in 
order to splint and protect it seems a sound 
one In from r to 2 days the lesion should have 
virtual!} disappeared 

Any infection larger than a pimple such as a 
furuncle or carbunde In the lip and nose 
should be treated b} bed rest in a hospital 
The results obtained from radiotherapy Ln the 
hands of man} observers, 11 to favorable that 
some form of this therapy should be tried It 
may abort the early lesions and break down 
the late ones This treatment should be given 
at the earliest possible moment in order to 
produce the best results When a carbunde 


exists ever} effort should be made to reduce 
the actmt} of the bp to a minimum talking 
should be prohibited and in extensive lesions 
feeding b} a nasal tube should be used A 
hot moist dressing gives comfort and perhaps 
aids in recover} 

When the process has extended more wide 
1} with the signs and symptoms of generalized 
infection present it is possible that septic 
thrombophlebitis is present and one is faced 
with deciding whether to ligate the angular 
von There is no unannnit} of opinion on 
this question. Brown (4) writing from the 
service of VHra} Blair states that Ligatkra of 
the angular vein is not practiced In that clink. 
Sehlleau in 1910 and Bollock in 1913 reported 
a case of ligation of the facial vein for cellu- 
litis of the Ifp with recovery Roeder reports 
a favorable result from this procedure and 
Hamilton Bade} advocates the measure and 
reports 3 favorable cases In the face of a 
lesion of such potential gravit} it would seem 
advisable to carr} out an operation of a minor 
nature such as this if there is a chance of pre- 
senting generalized infection or cavernous 
sinus thrombosis. If careful!} performed with 
a small amount of local amrsthena, the pro- 
cedure can hardlv be said to Increase the 
dongtra of the disease BaOev states that 
a sign which foretells impending danger fa 
spreading trdrma from the lip to the inner 
can thus and this is usuall} found In the 
presence of suffusion of the eyelids. As far as 
m} own observations have gone the pre- 
monition is m variably unilateral If in addi- 
tion to this sign there is considerable elevation 
of temperature the call for action Is Impera 
tivc 

Ligation of the angular von can be easfi} 
carried out through a short incision carried 
down and slight!} out from a point below the 
Inner can thus along the junction of the nose 
and cheek. The angular vein is found lying 
Ln or under the fiben of the levator labu 
supenoris alxque nan muscle. The operation 
is deserving of further trial In certain cases of 
infection that is progressing up the cheek and 
nose and whenever the presence of thrombo- 
phlebitis Is suspected 

If frank pus Is present In the upper lip 
drainage is usually advisable. Alan} pro- 
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cedures have been suggested but the gentle 
and ample opening of the abscess with a 
cautery knife and the removal of free sloughs 
seems to be simple rational, and adequate 
A general amesthesia should be used for any 
operation on the bp because local anresthesa 
tends to spread the infection already present 
The incision in the lip should be made nearest 
to the area of broken down tissue, sometimes 
it can be made on the inaide of the mouth, 
thereby avoiding a visible scar Carp reports 
excellent results following the arcuminjertion 
of the patient’s blood others substantiate his 
claims Our experience with this method is 
too small to carry weight 
Should the infection become generalized or 
meningitis supervene the treatment is that 
of these complications The occurrence of 
thrombosis of the cavernous sinus must be 
suspected if swelling of the eyelids and ex 
ophthnlmos appear Paralysis of the ocular 
musdes usually is present early m the process. 
Within a few days the second eye becomes in 
volved Operative attack on cavernous sinus 
thrombosis has been suggested and under 
taken with rather unsatisfactory results After 
the infection has passed beyond the face to 



Fig o Sarfice projection of t-be different anitomfc*! 
ipice* described. 


the blood stream the prognosis is very grave 
and the result usually fatal A comprehensive 
discussion of this is presented by Eaglcton 
It is possible that a satisfactory operative 
attack on the cavernous sinus may be devised 
but even this would not be applicable to many 
of the patients in whom meningitis and bac- 
tenemia arc also present 

INFECTIONS or THE LOWER LIP 
Infections m the lower bp an sing either in 
its external or internal aspect, are less serious 
than those of the upper bp Cavernous sinus 
thrombosis seldom occurs secondary to mfec 
tion of the lower bp because the veins of the 
lower lip he at a deeper level and are more 
efficiently splinted by bone and muscle, and 
the lower bp is much less mobile than the 
upper lip Infections arising on the inner 
aspect of the lower bp from the lower gingival 
border along the lower incisor teeth and in the 
floor of the mouth may pass along the lym 
phatics from this area to well defined spaces 
lying above and below the geniohyoid musdes 
(Figs. 12 and 13) The superfidal space lies 
between the gemoglossus and geniohyoid 
muscle. It is bounded laterally by the body 
of the mandible and is divided into 2 compart 
ments by a median fascial septum Another 
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of the anterior facial em and rta anaHo- 
( \dapted from Teitat ) 

space lies deeper between the geniohyoid and 
the mylohyoid m tildes. Thu Is also bounded 
laterally by the body of the mandible and 
di video m the middle by the some fasdal 
leptum Another potential space that may 
be involved lies between the mucous mem- 
brane and the geniogtossus ransde In which 
lies the sublingual gland Infection in the 
first mentioned areas gives rise to the din J cal 
picture first described In 1836 by von Ludwig 
and still called Ludwig’s an gins 
Ludmt J anilna This infection gives rue 
to a clinical picture so constant and so severe 
that It has received much attention from stir 
geo ns The diagnosis is made on the finding* 
of an Infectious process In the floor of the 
mouth in the spaces already described There 
is an elevation of the tongue and redness and 
erdema of the mucous membrane over the 
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Fig. 1 j. Fig 14- FlS 15 
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5 genlogioann muade (Courtesy Dr A C. Fantenburg ) A. C. Fantenburg ) 


involved area. The Infection may be uni 
lateral when the tongue is pushed to the oppo- 
site side, or it may be bilateral when it is 
pushed toward the roof of the mouth The 
redness and oedema of the mucous membrane 
of the floor of the mouth are marked, pressure 
of the swollen mucous membrane against the 
teeth often leaves an imprint Discomfort is 
marked, swallowing is difficult, and speech 
becomes gutterak There is dribbling of saliva 
and the respirations become embarrassed 
Dysphagia is not uncommon There is a 
board like swelling externally m the anterior 
aspect of the neck. There is no point of 
fluctuation and although the infection may 
be limited at first soon it envelops the neck 
from side to side The systemic reaction 15 
often severe Complications may arise from 
local or general extension of the infection 
Many papers have been written on the 
differential diagnosis of deep cellulitis of the 
neck and Ludwig’s angina. It is highly prob- 
able that such a differential diagnosis is im 
ssible since it is more than likely that there 
no such original dint cal entity as deep 
cellulitis of the neck- Infection always has a 


definite origin and always spreads along cer 
tain planes. If neglected, infection maj of 
course break through the anatomical barriers 
but originally it had definite boundaries and 
was a definite clinical entity ~ ' s “ f 
The treatment of Ludwig's angina consists 
in early surgical drainage of the infected area. 
The technique of operation vanes according 
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to the location of the infection which is not 
alwmyi easily determined If the abscess is 
below the geniohyoid musdes the region under 
the chin is prominent and occasionally gives 
rise to fluctuation an incision should be made 
through the skin subcutaneous tissue and 
mylohyoid muscle into the abscess cavitj as 
shown in Figure 14 and drainage tube intro- 
duced When the swelling is uniform the 
inasion should follow the lower border of the 
mandible so as to give access to both side* of 
the median fascial septum inasmuch as one 
cannot always tell accurately from examma 
tion which ride is Involved 

If the abscess Is located above the genio- 
hyoid musde it may point under the tongue 
and can be drained easily through the floor 
of the mouth, the inasion passing through the 
mucous membrane and the genlogiossua mus- 
cle as shown In Figure 15 The spaces on both 
sides must be explored Blind exploration 
with a blunt instrument may fall to open a 
small abscess, but accurate dissection of the 
involved spaces uiuall) will When a neglect 
ed Ludwig s angina backs through the walls 
of these spaces, it usually breaks Into the 
lateral pharyngeal fossa with the signs, symp- 
toms, and complications alread\ discussed In 
connection with that space. 

The anatomical studies of the fascial spaces 
that have been made by M Paul TrufTert of 
Pans and b> Prof E Stincer of the Unlver 
sit} of Havana have been of exceptional 
s alue to us 

SUMMARY 

1 Fiaal infections rnaj spread b> direct 
continuit} or b> the hematopoietic or lym 
phatic systems, or b> a combination of these 
routei 

2 When the spread occurs by continuity 
its direction is determined by 3 fascial planes 
that enclose spaces which are anatomically 
described 

3 Infections In the mandible are usually 
limited by the so called mandibular space 
though extension mi} occur to the masticator 
space. 


4. The masticator space may also become 
involved by infection of the xygumt and tem- 
poral bone. Methods of drainage of this space 
are considered 

5 Routes of spread of Infection from sup- 
puration of the parotid gland and appropriate 
methods of drainage are discussed 

6 Infection of the upper lip and nose may 
cause thrombosis of the adjacent veins with 
resulting reversal of the venous flow Infec 
tion or even thrombosis ma) then travel to 
the cavernous sinus. Infection of the lower 
hp ma> Involve the spaces in the floor of the 
mouth and result in Ludwig’s angina This 
condition should first be treated conservative 
1} but wide surgical drainage may become 
necessary 
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Discussion 


Dr. Eluott C Cutler, Boston Dr Coller 
has covered his topic in an admirable fashion and 
dearly Indicated an important lesson for the surgeon 
He baa pointed out that in this field, aa elsewhere 
the chief lesson tells us when not to Indulge in 
surgery and points out that simple infections often 
need the greatest care and wisdom This emphasizes 
the importance of so called minor surgery and the 
fact that such conditions need the advice and care 
of the senior members of hospital staffs and should 
not be delegated to funlor assistants. Too often we 
see septic hands ana infections of the face cared for 
as ambulatory dispensary cases until It Is too late 
Our distinguished past President Dr Allen Kanavtl 
and his pupils have pointed to a great lesson in cm 
hasixlng the dingers of infections of the hand and 
erw to care for them Dr Coller males a beginning 
for infections of the face the seriousness of which is 
often recognized too late. 

In an attempt to further Dr ColleFs leason I 
shall consume my brief time in discussing cavemens 
sinus iMronbosis a none too rare and usually fatal 
complication of Infections about the bp ana nose. 
The Infrequency of reports concerning this condition 
indicates not so much the fnfrequencj of the condf 
tkin as its hopelessness. The verv triviality of the 
original lesion often lulls both the physician and the 
surgeon Into a false sense of security Thu* one of 
the patients in our Peter Bent Brigham Hospital 
senes was a nurse. A small furuncle appeared at 


the corner of her lip the patient opened this with * 
needle In 6 days she was dead with classical signs 
of cavernous sinus thrombosis. Another case in 
this series began as a simple pimple Just below the 
eye. This rapidly became a carbuncle. After 4 
day* observation in the hospital and 13 days after 
the first pimple appeared excision with endothermv 
was earned out The patient succumbed 6 da\s 
later with aign* of diaaeminated sepsis including 
cavernous sinus thrombosis A third case in the 
Brigham Hospital series was a member of the resi 
dent staff of a neighboring hospital, who acquired a 
•mall furuncle at the base of one hair in his mustache 
only 4 days before this lesion had ipreid to the 
whole lip and into the sinus and caused death The 
fourth and fifth cases In my private series resulted 
from simple trauma. The first was a \oung bo\ 
struck by a baseball who suffered a small contusion 
of his malar prominence and the second was a 
little girl whose sister had slammed the door on her 
face giving her a similar tin> laceration over the 
malar prominence. Streptococci entered these small 
abrasions Within a few days swollen eyelids, fixed 
eyeballs, choked disc, and stiffness of the neck 
ushered fn the fatal result 
The danger of such a complication is visualized 
by a study of the anatomy of the parts and it Is per 
haps fitting that Dr Coller having emphasized 
fascial planes, I should emphasize the danger of 
blood vessel extension The accompanying figures era- 



Figs. 1 and i Note ana* to moils at upper Inner angle of eye between superficial vessels and the superior 00b- 
thalmlc rein, and the connection between the deep pterygoid vessels and Inferior ophthalmic vein None of 
these veins has valves 
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pbaiiie the anatomical eitennoo of tbe infection 
try way of hlood vessels The major peripheral 
orbital tributary of the cavernous onus a the tnpe 
nor ophthalmic rein Thia unite* at the inner upper 
angle of the eye with the angular vein, the supra 
orbital vessels, and the nami reaaela and other tribu- 
taries from tbe face and hp But also there are fine 
anastomoses between (acral rein branches and the 
Inferior orbital rein, and deeper in comm uni catu> ns 
exist between the pterygoma Hilary mm and tbe 
cavernous umi Moreover none of theae vessels 
camea ralrea and the flow of hlood ts alow and often 
reversed Phlebitu of any of theae superficial rea- 
aela may lead to extension mto the carcTDOta tlnna 
lie all recognise that trauma with injury of the 
In tim a, infection, and it am play the major idles 
when thrombosis result* For soma good reason 
perhaps not well understood but poasibly to prevent 
respiration from exerting too sudden an effect upon 
intracranial pre mi rc, tie cavernous alnos has a 
peculiar construction It ts cut up into marrv 
contifumis compartments which must greatly 1m 
pede the flow at blood This may be excellent for 
the purpose of buffering the intracranial tension 
against sudden shifts due to respiratory changes, 
but it also creates a most admirable condition for 
the extension of thrombophlebitis When an infer 
non is m tbe extremity me are not brought face to 
face with the great extanswo of thromtewb unless 
there be a resultant cedema of the extremity or a 


subsequent pulmonary embolus But when th* ex 
tension occurs Into such an important anatomical 
part aj the cavernous sinus, where the mechanical 
arrange men t of the sin us and tbe Important strnc 
tnresrying near it call forth Immediate ch ideal signs, 
then it early assumes an alarming picture. The 
danger of such an extending phlebitis In relation to 
tbe face has long been recognised and surgeons have 
learned to withhold mechanical intervention whet 
ever possible Surgery, by opening Into vessels 
beyond the natural waffing-on’ process, may per 
mit bacteria to enter tributaries draining Into the 
tmus As cavernous sinus thrombosis pro gresse s, 
the extra-ocular musdes become paralysed by in- 
volvement of tbe nerves lving In the sheath of tbe 
sinus, Yisjcn ts lost bom thrombosis of tbe ophthal- 
mic vein, and thia is preceded by an ominous choked 
disc 

There b no suitable therapy for cavernous sinus 
thrombosis, though one finds occasional reports of 
cases where almost superhuman surgery las seemed 
to save a hfe Thus there Is a l e p ort by Browder 
of Brooklyn 1 trfbng boa m the face of seemingly 
definite thrombosis of the cavernous sinus on one 
ode. be opened tbe cranium and completely obhter 
a ted the cavernous sinus on the affected tide by tbe 
use of electrocoagulation This apparently stopped 
tbe progress of the infection and, though hts patient 
lost the eye, life was saved A similar extensile 
procedure has been proposed br Earietoo* recently 
the spproach to the smos being through the eye 
This author also reports successful case* Less 
radical surgery h*a cm tbe whole proved meddlesome 
and costly In a series of *3 case* treated in the 
wards of the PeteT Bent Brigham Hospital for serious 
infections of tbe hp, cose or cheek — either cartroods 
or cellulitis — there was a mortality of to 4 per cent 
In 10 of these cases some simple surgical procedure 
was earned out In this group the mortality was 
50 per cent against 1 1 7 per cent hi the untreated 
group And a study of the records showed no great 
difference m the cases 

Prevention of such a complxatkm ts what we 
moat desire and in view of the anatomical considera- 
tions it seems wisest to urge conservatism for tbs 
moment m tbe treatment of spreading Infections, 
anting in tbe hp nose or close to the eye particu- 
larly if the streptococcus is ths etiological agent 
Such conservative treatment will consist of heat to 
tbe local part and general care to the patient 
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A TUBED pedicle flap is a type of 
delayed flap in the form of a tube m 
which the long edges are sewed to- 
gether It is thus completely separated from 
its bed except at the two attached ends and 
is not replaced, as is a delayed flap As for all 
types of delayed flap the object of the proce 
dure is to induce a blood supply parallel to 
the long axis of the flap The tubed -flap 
is different from the other forms of delayed 
flap Inthat it prevents any form of granu 
lation or scar tissue formation on its deep 
surface _ • 

It was first described by Filatoff m 1917 
(1), but the idea occurred to me quite inde- 
pendently in the same year (3) Its i mme nse 
usefulness was immediately recognized by 
my colleagues m the War at Sidcup It has 
since undergone many modifications and its 
field of usefulness has been extended In the 
process its limitations have also been more 
accurately defined (4) 

GENERAL CONSIDERATIONS 

The rationale of the flap is to increase its 
longitudinal blood supply at the expense of 
the transverse so that it can survive on the 
blood supply of one end only The idea Is by 
no means new and the original Taghocotian 
(6) operation was a simple delayed flap 
Other forms of delayed flap tend to produce 
considerable contraction from granulation tis- 
sue on the deep surface The time factor is 
also different from that of the usual delayed 
flap as in my own experience I seldom if ever, 
trust the blood supply at one end of the flap 
until a minimum interval of 3 weeks. Lymph 
stasis m the flap is alaojme tojwhich consid 
era ti 0 n~lb&uld oe paid some of the '‘tubes’* 
undoubtedly show this condition and if so 
they can be left a further interval of time 
until the lymphatic circulation is established, 
their subsequent success as regards viability, 
adaptability and cosmetic effect Is consider 
ably enhanced. In a long established tubed 


pedicle, which has had many removes great 
Liberties can be taken with its blood supply 

ADVANTAGES 

Its chief advantage lies in the readiness and 
safety with which large^ qua ntities of skin may 
be transported from a distance ^The tubed 
pedicle having been successfullymade its size 
can be increased either laterally* or iongitu 
dinally so that huge quantities of skin can safe 
ly be transplanted. It is of particular use 
where no massive direct flap is available such 
as is usually used when body skin is trans- 
ferred directly to the arm or forearm '-An 
other of the characteristics of a tubed pedicle 
is that when once established it s flexibility 
allows it to b e twisted and t urned in the mo st 
liberal - manner without causin g anxiety as to 
its - vj abilit y '"It lendTjtselU to temporary* 
att achmen t thro ugh an intermediate ho st 

When the wnst is used as a means of con 
veying a large abdominal tubed pedicle flap 
one has given it an additional mobile pedicle 
whose base may now be considered to be at the 
shoulder The flap can therefore be earned to 
any position of the body from the sole of the 
foot to the crown of tEe head or to any mte r 
mediate porti on The' use UT the wnst as an 
intermediate host is a great step m adva nce 
ov er the caterpillar" method Its viabiltiy~k& £ 
alread y^ been stressed As a cosmetic flap It is 
at leastup to the s tandard ot any o thcutypeof 
flap except in one or two spedficrestorations. 

DISADVANTAGES 

The chief disadvantage is the t ime facto r 
w hich includes the financial aspect For 
example, the shortest time that an abdominal 
flap can be transported to the neck works out 
in practice as shown in Tabl e I * 

Factors increasing the time When flaps larger 
than say 8 by 3 Inches are required or when 
there are branch extensions of the flap some 
provision must be made for safeguarding the 
blood supply of these elongated masses such 
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F(j Tuhnl p«Lcle tbp for no»e Direct application 
Upper lip eyelids, and cjcbroa* also gnd ted 

is making these tubed pedicles b) stages, 
undermining delaying or partial division of 
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TABLE I — T TlfT WTER\ AI_ ABDOMU. — 
TIBItr — KICK TJtA-N'SP LAHTI 
Flat Operation 

The miking of the pedicle followed by 

Interval 3 week* 

Secood Operation 

Transfer one end to vrmi followed by 

Interval 3 weeks 

Third Operattoo 

Detachment of other end from abdomen. 
half opening out of pedicle flap and 
transfer of this half to tbc neck fol 
lowed by 

Inteml 14 to 11 days 

Fourth Operation 

Separation from »rat and spreading out 
into the neck of the balance of the 
dap 

Total time average 1 1 weeks 

The a hole of thh tune need not and should not be 
spent in hospital 

the end of the pedide that is about to be 
moved Further the wrist is frequent!) in- 
serted into the middle of the flap rather than 
to one of it* extrcmitie*, In order that the blood 
•apply can flow equally to either end All 
these minor variations require extra time and 
extra operation stages The financial outlook 
therefore both for patient and surgeon is not a 
rosy one The time factor required from the 


I* 1 B ranched tubed pcdid» for face loos aertnnkt- th* a hole of the left chrtk Vpwratc nasal iTOt atmc t* 

pectoral type Repli-crmc-cl of whole chin, epprr Bp, and b Branch petHd* lor upper lip hidden behind ped*de 
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Fig 3 a. Iliac bone graft for mandible fiat grafted beneath extre mi ty of tubed 
pedicle b. Conveyance to mandible c. Final result d. Roentgenogram » ho wing 
bone graft In poaition 


surgeon is also serious as experience shows 
that to hustle any of the stages leads inevitably 
to an eventual delay or disappointment Many 
stages how ever, can quite adequately be per 
forged b > a'well trained junior 

TEeTother disadvantages of the flap are con 
nected jn my opinion with failure of the opera 
tor to observe the principles of technique, thus 
h ^ may shorten the interva l h e may misjudg e 
the viability of the fl ap. He ma\ sew it up too 
ti ghtly or m some other wav interfere with 
its blood supply li he fails to remove the 


fi brous tissue in pie unrolling proces s, full 
f unctional cosmetic success will not be ob - 
tained Disa ppointments may also occur" ow 
mg to a faulty plan inlhe first place ' 

If, however the technique has been care- 
fully observed, both patient and surgeon will 
have a pleasant surprise m finding that the 
flapHta and l ooks w e llliT its new bed 

TECHNICAL DETAILS 

The plan As I have stressed many times 
an accurate diagnosis of the loss of skin should 



F* 4 FTdnan of |iw cod wrft tmue» erf dun ifld hp 
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first be made Dae allowance should be In 
duded m this estimate for the retraction or 
replacement of normal tissues into their 
normal position when the scar has been ei 
dsed Many experienced operators frequently 
fad to realize the full extent of the loss A 
great help can be obtained m this diagnosis, 
as in any other by comparing the sound with 
the unsound side of the body or comparing the 
damaged part with a normal one A model Is 
now made of the exact loss in sterilixable 
material I have published recently a tech- 
nique for design of direct flaps which will be 
found eminently suitable for the tubed pedlde 
variety (5) 

It is as well to cut the flap very slightly on 
the liberal side so as to allow for a final excision 
of its margins also for the ease of adaptation 
in certain situations an extra length of pedlde 
should be added to the flap proper 

Some rules as to judgment of the proportion 
of these flaps must be given Thus a flip that 
was 8 inches long and only 3 inches broad 
would in my opinion, be dangerous to make 
at one sitting Any flap of longer than 8 
inches of any width should not be made at a 
single venture There enters the problem of 
the actual vitality of the skin of the patient 
under cone deration This is a factor in which 
only experience can assist m the decision 

Incisions Parallel incisions to the extent 
designed are made through the lkln and sub- 
cutaneous tissues Again judgment must 
come into play as to the amount of fat to be 
included both as regards the restoration 
required and the presence or absence of a 
large quantity of subcutaneous fat- In spare 


crosse d tabed policies Boos (raft and trimming Ud- 
fljmbcd 

subjects, for instance, the Incision can be 
carried down to the subcutaneous fascia with 
advantage to the viability of the flap and to 
the rapidity and ease of Its manipulation. 
In a fat subject however the Inclusion of 
such a quantity would be deleterious to the 
final result and would make the future of the 
flap a matter of some difficulty and be of con- 
siderable Immediate peril to Its blood supply 
A thought occurs to me In regard to biood 
supply In fat patients that there Is only a 
limited quantity of blood supply to an indi 
vidua! area, which In the presence of the fat is 
dissipated before it enters the skin Conse- 
quently m obese subjects I would Issue this 
note of warning to be more patiently con- 
servative than in the thin The length of the 
primary tubing can also be varied according 
to the actual site from which the flap has been 
taken Thus a flap In the oblique inguinal 
region or one more vertically parallel to the 
main vessels of the abdominal wall can be cut 
with a greater margin of safety than one which 
crosses the middle fine either above or below 
the umbilicus, or traverses the middle line of 
the chest Flaps whose base lies In the region 
of a natural anastomosis such as the aero mis! 
can, therefore be cut with confidence. 

Sties The common donor sites are the 
oblique inguinal single or double the vertical 
abdominal the acrnmtopectoral single or 
double the less common sites are the neck 
the back of the shoulder the outer aspect of 
the arm and the outer and anterior aspects 
of the thigh. 

Suture As the skin edges are rolled together 
there Is a tendency for fat to protrude It 








Ft* fi Enmpk of one pcchck flip l temporal irteiy) 
com eying mother tubed pedicle ‘acromiali to the t«* 

should be trimmed with scissors and as the 
suture progresses the action of the thumb in 
advance of the suture will effectually prevent 
the interpolation of fat between the skin 
edges After the flap has been cut and its 
undersurface careful!) examined for bleeding 
points, a d canon is made as to how much of 
the flap can be tubed without undue tension 
at either end A hne hook 11 passed through 
the skin at the commencing point and the 
skin of that side dragged through into just a 
position with the corresponding point on the 
near side A. tint Interrupted suture is placed 



Ft* 8 Xcromajpectonl flip — tpecial methcri for oo*e 
Ujyrr njbt photograph »boir» aTTornm! rod of prdjde 
attached to (lahsar arpect of wnat 
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Fljp ft Severe bum of half the face b Reitormtion by meat to wrnt lor o 
ilv Wnln«l to bed pedicle. c. Double temporary attach aocket on ct i mn . 


10 Bilateral abdominal pedicle with central planting thb pedicle Into a *car which wii present at the 
nent to wn*t The opportunity w»» taken of Im- base of the thumb. 


Fb 1 1 Example of vertical abdominal pedicle Inclod 
Lnfi the uxnbdicui for whole face replacement. 

and held as a staj A similar procedure is 
adopted at the other end The two edges of 
skin are now presented to the operator and 
ma> be sutured with ease. If the dap is to be 
used in an exposed position it is well to make 
this suture with a subcuticular stitch, using 
an eyeless needle At all times avoid damag 
mg the skin with dissecting forceps 


Fie i* Bilateral abdominal nedklc for avulnon of 
■catp Implantation of both ertranitle* to bock of wrlit. 

Closure of the secondary wound A decision 
now has to be made as to whether the wound 
can be closed by direct approximation beneath 
the pedicle or not, such a closure is usually 
available m the abdominal wounds as well as 
in the acronuopectoral Free under minin g of 
the surrounding skin and positioning of the 
thigh or the arm will materially aid this do- 
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Fij. H- A bnjte tubed pedicle flip from cuter »w*ct of 
tmttock aod tktgh t ithL» tin ckti-cj for dimafcd lej 


sure Deep catgut suture* relieve the tension 
and interrupted silkworm futures are placed 
through the «ldn 

At the place where the tubed pedide leaves 
the abdomen at dther end will now be found 
a triangular raw area There will likewise be 
found a similar raw area In the abdominal 
wound The apices of the two triangles are 
approximated by a special future The needle 
Is passed through the skin of one ride of the 
abdominal edge emerging In the subcuticular 
area. It is continued as a subcuticular stitch 
first down one aide and then up the other of 
the apex of the tubed pedide triangle finally 
it emerges opposite its entrance at the apex 
of the abdominal triangle. When tied, the 
two triangles are accurately approximated 
When there la no poariWlity of a satisfactory 
secondary doaure the raw area may be left 
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to granulate or be grafted with a free razor 
graft 

There are certain modifications of tech n ique 
for very large or very broad flaps The size of 
the amount that may be tubed at the first 
intervention has already been indicated. If 
further skin is required the tubing process 
may be continued at the end of 10 days to a 
fortnight The same remarks apply on the 
occasions when a branch tube is run sideways 
from the main tube When the flap is very 
broad it may frequently be found advisable 
to make a square-ended implantation mto 
the forearm as the first stage and to follow 
this up by tubing the broad flap 14 days later 
Drunng Further to safeguard the second 
ary closure the skin is treated with mastisol 
and gauze applied from side to side beneath 
the pedicle Two gauze rolls are now placed 
parallel to the tubed pedicle to safeguard it 
from any undue pressure and yet to allow of 
inspection for the presence of harmatoma or 
the progress of the circulation 


A pedicle should be examined the same eve 
rung and at frequent stages. Any hematoma 
should be freely expressed and if the vitality 
of the flap be endangered for any reason warm 
saline dressings should be appbed at very fre 
quent intervals At all stages massage of the 
flap is of considerable value 

THE FIRST KElIOVE 

For a simple pedide of not more than 8 
inches it should be possible to detach one end 
after an interval of 3 weeks This time will 
have to be increased if there has been any 
hitch or if the pedide is of greater dimension 
In severing the end designed to be moved 
first, care must be taken not to indude any 
considerable portion of skin which was not 
tubed in the first instance and is therefore 
devoid of an already established longitudinal 
blood supply If insufficient of the flap has 
been “tubed” at the first occasion the extra 
bit must either be “delayed” or further 
“tubed ’ pnor to its being cut off The raw 
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end of tiie pedide is now free b the air and u 
approximated to its next home When the 
process u direct such as in an acromiopectoral 
fUp to the cheek or nose jmt »o much of the 
pedide is opened out as is convenient for the 
restoration or safe from a blood supply point 
of view For instance, it is not usually safe to 
open a pedide more than half its length When 
the free end of the pedide Is to be grafted Into 
an intermediate host as the wrist, very little 
of the pedide need be opened out say i bch 
The opening out process The pedide flap 13 
held in the hand with the seam uppermost 
and the extremity of the raw area retracted 
■with fine hooks by an assistant The seam 
bang kept central a fine knife 11 used to 
excise or mdse this team until the pedide 
opens out It is essential that the opening out 
of the pedide should be done on the same 
line as that in which it was dosed 

The blood mark A convenient method of 
design for implanting the open end of the 


pedide Is by squeexmg it, say on the back of 
the wnjt to which it is to be attached Thu 
makes a blood mark of the exact ske of the 
raw area of the pedide 1 / now half of tha 
blood mart be turned backward toward the 
pedide the two areas when sutured together 
should be approximately equal Again care 
must be taken to prevent hirmatoma forma 
tion In addition to tying the vessels, It is u 
wdl to put in two deep catgut sutures to 
approximate the fat of the two areas Care, 
even b this maneuver must be taken also 
for I have known quite a number of cases in 
which their presence has constricted the blood 
supply to part of the flap Suture of the skin 
edges of tills stage is usually bj interrupted, 
occasionally by blanket method 

SXCOND XKUOVZ 

The second of the two original attachments 
of the flap Is now divided If the pedide be of 
reasonable proportion that end of the flap 
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Ftp. 17 Neck pedicle including active platyima lifting 
a weight by \olontaiy contraction. 

may be divided In a similar manner to the 
first, but if unduly large or not fully 1 tubed * 
the extra precautions noted before must be 
taken The interval of time between the first 
and second remove must not be less than 3 
weeks before final division In a simple case 
by the direct method from the acromial 
region, a pedicle can be carefull) opened by 
excising its little joining scar, and the whole 
flap embedded into its final position More 
commonly it is wise not to open the whole of 
the pedicle at this stage but to leave some 
minor adjustments for a future occasion 
When an intermediate host has been used the 
second remove corresponds in all particulars 
to the first by the direct method while the 
third after an interval of 2 to 3 weeks is 
earned out similarly to the final stage of the 
direct- Should there be for any reason any 
long delay say 2 or 3 months in between any 
of the stages the subsequent maneuvers will 
be all the easier 

Vartaitons When the patient is m no hurry 
and finds the fixation of his arm to the abdo- 
men Irksome at the end of the second stage 
Instead of bringing the free end of the pedicle 
up to the neck or face It may be implanted 
into the forearm alongside its fellow, where it 
can rest happily to await the return of the 
patient or perhaps the surgeon from a hoh 
day When the pedicle is very large bilateral, 
or has a branch pedicle attached, it will be 
found convenient to attach the wrist to the 
opened out middle portion of the pedicle This 
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Fig 18 Example of central necroii* due partlv to 
crossing mid abdominal line 

enables the blood supplj from the wnst to 
wander evenlj through to the extremities of 
the pedicle, and when such a pedicle is taken 
say to the neck two free ends are available 
attached by their middle to the wrist The 
free ends are therefore sewed to the back of 
the neck and the final stage made when the 
wnst is detached from the middle of the 
pedicle Warning must here be gi\en that in 
such a central attachment of the pedicle to the 
wnst, the Implantation must be very near the 
wnst joint or back of hand if that pedicle is 
going to be used for the neck (see Fig 10) If 
the center of the pedicle is allowed to be 
attached further up the forearm a number of 
troublesome complications are likely to occur 
A broad attachment of the pedide to the 
radial border of the forearm is indicated only 
in cases of repair of one side of the face above 
the mandible. 

EXPERIENCES COMMON AND UNCOMMON 
Tub ed pedicle flaps have been used by mr— 
for~the successful closure of a pharyngc& L 
fistula IcTform the outer covering for hypo- 
spadias-repair- forthe repair of - the"perusiLf ter 
phagedenic ulceration and after accidental 
avulsion of it s skin, for ve sicovaginal fistuhe, 
and- by- other surgeons for other unusual con 
ditions I have designed a tubed pedide for 
remaking of a breast after amputation. In 
dne~tubed p€did^ot_the_nesk I Included the 
platysma muscle with its nerve supply inta ct. 
The curious phenomenon oT thSspaUenF being 
able to raise a weight by voluntary contrac 
tion of the pedide is an Interesting study 
Branch pedicles have been used either direct 
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acromiopectoral or abdominal via the wrist 
for such conditions as both sides of the scalp 
and forehead the forehead and nose the 
cheek and chin or the cheek and upper Up 
and for a complete neck. On three occasions 
pedicles have been implanted into another 
pedicle as its intermediate host a particularly 
good one being the turned down temporal 
artery flap attached to an acromial A roost 
remarkable ltudy in viability of these flaps 
occurred in a case in which two long pedides 
were joined end to end When one end was 
finally detached the circulation from the 
upper end of the first pedlde mas entirely 
adequate to penetrate through a very poor 
joining scar right to the extremity of the 
second pedide It is found convenient occa 
Bonally to enss-croaa two pedides or to cross 
over the free ends of a long pedide These 
maneuvers are dictated by expediency and 
opportunism A. special method of making 
the nose from an tcromio pectoral Jlap Il_lo 
detach the acromial end and to suture it to 
the palmar aspect of the opposite wrist in 
such a way that when the back_pf the hand is 

C ’ red on the forehead the pedide will be 
grog straight down the oosc with its 


joining seam facing backward Examples 
could also be enumerated of transferring the 
pedide no the wrist to the knee or krwer and 
of using the opposite thigh as an intermediate 
host for areas below the knee. One of the 
longest pedides I have ever mad e went from 
side to aide of the abdomen Induding the 
umbilicus It was tu bed in two stag es, the 
second stage after the first implantation had 
been successfully grafted "Into the thigh 
After the second half had been tub ed "" the 
flap extended from the region of the In ner 
condyle of the right femur to th e left i liac 
crest about two-thirds of it bring in the air 
The umbilicus was seen to adorn its middle 
and evtntually to end up tomewhenTabove 
the knee, an unusual place In which to carry 
the navel 
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Da Chuujs G Mi\xu Boston tt e are all 
doubtless (amihar with Sir Harold Gdbes work in 
plastic surgery Ha accomplishment! in rccoafiruc 
txm of severe faci al Injuries wa* one of the outataod 
mg con tube poca_o< the War It -was he who pop- 
tdarbed the transference of Urge areas of skin 
obtained from distant Locations by the tube graft 
method and placed it in the hands of the pcoft 
as a most useful procedure Formerly in my service 
at ths Children's Hospital I had an opportunity of 
name this method freely and with satisfaction, 
c t n e fl v in the correction of deformities following 
burns In large part these deformities occurred tn 
girls due to the inflammable nature of their dresses 
Contractures of the extremities, sxlOjb and i n par 
tfcn br the owl , hare y ielded eminently satisfactory 
r esults umi er taij m ytt5? ICflate years, the better 
understanding ofTEeZ method of irtitlrmg the scar 
tisane web has, to an extent, supplante d the tu be 
graft but in broad c o ntracted oca tares the brier u 
tbEmethoa or tnoice In my opinion 

The nwoTtbrtube grail has hot been invamblv 
successful m mr hands ^Ischnnl* b the moat potent 
cause of failure Too great length In comparison to 
the width of the rectangular flap raised for construe 
tion of the tube, too tight an tare about the enfolded 


subcutaneous tissue and too early transference of 
one end to its new location are among the causes of 
diminished blood snpph f 
In my expcrsc pce. re lie f of the broad contracti ng 


tra nsfer with a mlqim mn-Of 
difficult, is BO one can fore teU 


which to make 
vis ible Kanin* Is difficut 

how tar the present trend 

ultimately lead Its rotaries The lower l atera l aspect 
of th e ches t wal l seems Ihe most suitable ri tnataxi 
In' conduuoo I should like to erprew la— 3 r 
Harold oar sincere SDpre aatson of hb briUiint wori 
fiel d *2d thank h imfor bis kin dness in pff - 
rlcwi on the object toi 


F.urrar if DAUaau, M D Boatoa The develop- 
meat of Ehe tube pedide grift Ha* solved many plas- 
tic problems The speaker has been too modest ia 
regard to hb part in the origin and development of 
tha method It 1* he who has put It Into practice tod 
he who ha* had the courage to try out new appbca 
Hons for its use 

I In selecting a etc for the graft it Is essential to 
iber whether the skin used Is gtfng to grow' ban 
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or not- Ii the graft is going to become a lining for a 
cheek, it la essential that there be no hair on It If 
the graft is to form a covering for a man s cheek it is 
desirable that there should be hair on it 

Most of us have had casea in which we have used 
the tube pedicle graft successfully Some of us have 
had failures I wuh to point out some of the reasons 
for these f ailures, 

1 The tube has been made too long in proportion 
to its width Sir Harold sets 8 inches for the mail 
mum length but then only if conditions are ideal If 
not a full 3 inches of width is available, the length 
must be less than 8 Inches 

2 The tube graft has been too narrow 

t Too much fat has been used in the flap The 
tube edges should come together without tension. 
Too much fat will cause eversion of the skin edges. 
The secondary swelling and lymph stasis will shut 
off the circulation and the flap will die. 

4. Too little fat in the flap will likewise cause 
trouble. In a patient with no subcutaneous fat, the 
pedicle method Is probably not the best. 


3°3 

L The flap has been cut too dose to the midlrne 
s crossed over the midline. Occasionally a flap 
may be constructed that crosses the njidline but it 
should be made slowly and not made too long at the 
first stage 

6 Infection will produce necrosis and scarring and 
interfere with the circulation. 

7 The dresaing may be applied too tight over the 
tube pedicle flap Thu may cause thrombosis and 
necrosis 

8 The transfer of the flap may be made too early 
Three weeks is usual]) early enough, unless the flap 
Is very short 

0 FI nail) In moving the craft to its new position 
I find that tlsaue that has been heavily irradiated 
makes a very poor host In fighting the Irradiation 
reaction, all the collateral drculatjon has been called 
on As a result ^ little circulation goes Into the graft 
and healing If it occurs at all, Is delayed. 

If a few of these precautions are followed I am 
sure that we shall all be satisfied with the results 
which we obtain. — 
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PHAGEDENIC ULCERATION- ITS RECOGNITION AND TREATMENT 1 

EMILE HOLMAN M D F VCS Sv* rnotoaco CwniNU 
Tim ib* Dmrtmit J '»>!) hulard Uirrrrmiy U»iinl Ickwl 

b«7« canker 4>o7«v to eat 


S INCE Cullen s arresting description of 
hi* experience with a particularly stub- 
born Infection following mdson of an 
abdominal wall abscess, presumabl} appen 
diceal m ongin numerous similar experience* 
have been frankly and courageous!} recounted 
by perhaps somewhat chastened surgeons 
The picture is much the same in each instance 
following drainage of an abscess, whether of 
the abdomen or chest (Fig i) there has 
occurred a sknrl) but mstdiousl} progressive 
destruction of the akin before which the sur 

C n has for a time stood completely helpless, 
led because none of the usual arxi known 
bactericidal agents — chemical or physical — 
seemed to have the slightest influence in con 
trolling the Infection and served only to strike 
terror to the patient through their extreme 
pain/ulnew Vo other experience is calculated 
to be so effectively humiliating nor hkel} to 
fill one with a greater sense of futihty as to 
see the precious coveting of the bodv in spite 
of anything ODe ma\ do slowly but surd\ 
recede before the relentless advance of invad 
log organisms The> seem literally to eat 
awa> the skin The disease is characterised 
b} a remarkable chronlaty Until its final 
stages It Is not fulminating nor unusually 
prostrating following the development and 
drainage of the initial infection It is usually 
not attended by severe constitutional symp- 
tom*. But inexorable in its advance and ap- 
parently mevitabl} progressive it Is completely 
demorahxlng to a patient who in full possession 
of all his faculties, is subconsciously aware of 
the helplessness that weighs heavily upon his 
attending phyuatn Ordlnard} nature Is 
very kind in dulling the season urn of the 
acutely and gravely HI patient so that little 
remembrance remain* of a particularly trying 
period In this disease the patient shares the 
apprehension of the doctor and too often his 
morale Is completely broken He awaits the 
dressing with terror and begs to be let alone. 


He prefer* death to the harrowing experience 
of tne daily dressings Fortunately Cullen s 
opportune rediscovery of the cautery and 
Baer i courageous application of maggot* in 
combating stubborn infections have prodded 
a \erv satisfactory way out The problem is 
to recognise the lesion and to apply the proper 
therap} at the right time 

An analysis of the recorded case* reveal* 
some instructive fact* By far the greater 
number have followed the drainage of Intra 
abdominal abscesses usual!} appendiceal in 
origin The accompanying table (Table I) 
presents a brief nfsum£ of the recorded experi 
enccs Sixteen case* followed the draining of 
a ruptured appendix one case followed a 
cecostomy for carcinoma of the sigmoid an 
other followed drainage of a subnhremc ab- 
scess complicating a perforated duodenal 
ulcer another followed drainage of an encap- 
sulated empyema complicating appendectomy 
with drainage another followed drainage of 
an empyema complicating a pulmonary ab- 
scess one case followed drainage of an emp> 
ema complicating pneumonia one case fob 
lowed the draining of an abscess of the breast 
and one case followed an infection of the 
abdominal wall In a gardener subject to con- 
tact with organism* found In the soil and In 
fertilisers 

The last named case deserves more compre- 
hensive comment Duckett In 1909 advocated 
and performed cautery exdsion for a spread- 
ing phagedenic ulceration of the abdominal 
wall The patient was a gardener who had 
picked a small pustule with his fingernail 
within 10 da vs an ulcer sM b} ion Inches 
had developed over the abdomen with aston 
1 thin g rapidity and much pain. Exdsion of 
the edge* by the Paquelln cautery was f oilers 
ed by prompt healing The cultures yielded 
only a Staphylococcus aureus both in the 
aerobic and anaerobic culture*. The hospital 
pathologist Dr Humphreys made the fob 
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Fig i Remarkable progressive ulceration of thoradc wall following drainage of 
empyema complicating a pulmonary abaceai (Christopher) 


lowing arresting suggestions “In my opinion 
the infection probably belongs to tne hetero- 
geneous class known as soil or dirt infection 
to which belongs chancroid phagedena malig 
nant ccdema etc The organisms of this class 
in general are anaerobic spore bearers m 
habiting rich soil etc Owing to the difficul 
ties of artificial cultivation their specific char 
acters are but little known The staph} lo- 
coca are probably of only secondary signifi 
cance ” 

The following 4 cases are added to this 
growing hst of experiences with a slowly but 
irresistibh advancing infection which as yet 
remains somewhat obscure m its origin which 
is peculiarly resistant to all forms of therapy 
but which yields to cautery d6bndement, 
when applicable and to maggot therapy 

Case i MS aged 15 a single female while 
working in a garden in December 1930, developed 
a blood blister on the palm of the left hand. The 


blister wan opened but was not dressed, and uhe 
continued her work with fertilizers and toil without 
protection of the wound. Thu heated after tempo- 
rary aorenesa but a months later a tender maw 
appeared in the left axilla which was Indsed and 
drained on February 6 1931 The culture la said 
to have yielded a streptococcus. Due to non healing 
a second indsion was made in April for the e vacua 
tion of pus and the removal of necrotic gland tissue 

The discharge of pua continued however and the 
wound instead of Improving grew larger When 
firit seen on July 21 1931 8 months after the be 
ginning of trouble there was a dirty looking wound 
about 6 by 4 centimeters with an abscess cavity 
leading up underneath the pectoral musde toward 
the apex of the axilla The 1 Incisions made 3 and 
5 months prrvioush were unhealed and discharging 
pus The edges oi the wound were diitresswgU 
painful to all the known antiseptics most of which 
had been given a trial and found ineffectual. 

Direct sunlight irrigation with 5 per cent salt 
solution, and the occasional application of Berwick s 
dye during the next a months caused slight but 
definite Improvement Slow progress prompted ad 
million to the hospital on September 15 1931 
At this time the red cells numbered 4 180 000 
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Fig », December q, dji \ppe*r*oct of sulLiry 

wound i mcelha after inrmnn rj ib*ma Note tie pro- 
|mn\e okeraLiQCi befcr* the mawa and tbe secoodary 
ulceration ixnti-nor'y b October 4, 93) Complete 

bernlmg without fibrocs CUDtractwa 


hrmogLobtn, 95 per cent and the white cells 13 600 
of which 7Q per cent were poJ> nuclear*, is per cent 
lymphocyte* and 8 per cent large mononuclears 
Culture* on October 1 1 from the original wound 
disclosed a pure growth of hemolytic streptococci 
Under obvmUoci an mstrnctne development 
occurred Below and posterior to the original 
wound. In an area bathed by pus, there appeared a 
small pustule which looked like an ordinary hair 
fo ll i cl e infection After discharging a central dough 
or core, the resulting wound spread tlowly but 
mudxxuly through a gradual necrosis of the wound 
edge until it wa* 3 centimeters In diameter Subae 
quent cultures showed in addition to the harmo lytic 
streptococci, the pr es en ce 0/ tbe Staphylococcus 
aureus and a non- virulent diphtheroid bacillus 
Special culture* from beneath the undermined skin 
estabhabed the absence of anaaubes 

During a 6 weeks' stay in the hospital, the treat 
raent consisted of forced nourishment, nich in vita 
mines imgitson with hypertonic salt solution and 
the daily exposure to the quarta lamp For a lew 
day* 00 one occasion, an erm peloid blush spread 
forward from the wound over the left breast but 
subsided rather promptly The sdmmistratxm of 
10 cubic centimeters of anti streptococcus serum pro- 
duced a violent reaction at sits of infection in the 
left thigh but no sloughing occurred as In the 
\rthna phenomenon Following ber discharge from 
the hospital on October rd 1931 (he patient under 
went treatment of the wound with a bactenophage 
for 8 weeks without improv em ent 
Tbe patient was readmitted 00 Dec e mber 18 
1931 for the purpose of undergoing treatment with 
maggot* In the meantime the 1 wounds bad spread 
slowly but gradually through an advancing necrosis 
of the skin edge (Fig t) The denuded surface was 
covered with a dirty looking pus, the edge* were 
slightly raised, infiltrated and firm, undermined for 
about 4 millimeters and of a doiky bluish discolors 
two fading through red Into the normal color about 
x centimeter from the edge There was no macro- 
scigacal gangrene or necrosis. 


One thousand maggots were introduced into the 
wounds on December 19, 1931 and a second tot of 
1,000 on December *4 These caused a violent 
reaction m tbe tissues, a* shown by marked oedemi 
and considerable purulent discharge The tempers 
tore rose to 40 degrees C and liberal doses of panto- 
pon, alternating with sodium amytsL were necessary 
to keep tbe patient comfortable. Tbe violent reac 
t>on In tbe wound*, the high fever and the great 
discomfort prompted removal of maggots 00 Decem- 
ber »6 The troema and fever promptly subsided 
and tbe wounds showed marked improvement. 

On December 31 1.000 maggots were again intro- 
duced into tbe wounds, but r em oved 00 January 1 
The patient was dismissed on January 6 tbewounoi 
looking ven ranch improved 

On March 7 tbe patient was re-admitted because 
of the persistence of a deep axillary wound Tbe 
superficial ulceration posterior to tbe axillary woond 
was healed Oik thousand maggots were introd need 
into tbe axiQary wound on March 7 and removed 00 
March 11 Temperature rose to 39 degrees C but 
dropped promptly on removal of the maggots The 
patient was discharged on March 11 ana re admit 
ted 00 Apnl 16 for the fifth and last introduction of 
maggots On July 18 19 months after th* inception 
of the infection, she reported for observation cocn- 
pletdv healed 

On September *3 the patient re-entered tbe hos- 
pital for a braarnv mduraUoo of the axillary scar 
which had followed ovcrexettlon of that arm m a 
tennis game An abscess broke spontaneously from 
which both the Staphylococcus aureus and the 
hemolytic streptococcus were recovered Prompt 
healing occurred after evacuation of tbe abscess 

On January 16 1933 the patient reentered the 
bo>pital for an exactly similar reaction In tbe scar 
following heavy work in the rarden An abscess 
was Incised which again yielded both Staphylococcus 
aureus and haemolytic streptococci Complete heal- 
ing followed, and do furthCT trouble has developed 

An axillary abscess followed a until blister 
of the left hand which had been opened and 
exposed to animal fertilizer In the original 
culture only tbe hemolytic streptococcus was 
re co ve r ed After n months of progressive 
enlargement of the trill try wound and the 
development of a secondary ulceration of the 
cheat wall, from which the memo lytic strepto- 
coccus and the Staphylococcus aureus were 
recovered the wounds w er e treated by tbe 
introduction of maggots on 5 occasions In 1 
period of 4 months Healing was not com- 
plete until 19 months after the initial lesion 
had occurred 

On two subsequent occasions 3 and 0 
months after complete healing had occurred, 
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Fit 3 a September 3 1931 Pro* native ulcetabon of abdominal wall following 
simple appendectomy 10 months previously Note undermining of vulva b April 
«6, 1933. Re-epithelial nation of abdomen by successive tic In grafting following 
cautery dfbridement Granulating treat itill present In both inguinal region* Involv 
Ing femoral vessels. x Site of erosion of left femoral arteTy y Site of Incision for 
ligation of ertemal Hue artery on April 3 1933 


the trauma of effort initiated an abscess m 
the healed scar, from which organisms were 
obtained exactly similar to those presumably 
responsible for the initial lesion In spite of 
the presence of both these organisms healing 
occurred without delay following evacuation 
of the abscess. 

Case « M W aged 43, hou»ewife wu operated 
upon February 6 1931 for a fined pelvic mrua, 
which wa* found to be an ectopic kidney An ap- 
pendectomy was performed through a lower mi dime 
tnduon. This Indaion broke down the edges became 
undermined, and despite numerous and varied forms 
of treatment, a gradually Increasing ulceration of 
the abdominal wall developed This treatment in 
duded irrigation with hypertonic salt solution, 
Dakin 1 solution, hydrogen peroxide, mercuro- 
chrome, the administration of potassium Iodide and 
salvaraan, the use of the quart* lamp sun baths, a 
staphylococcus-streptococcus bacteriophage mag 
got 1 in the wound, transfusion from an Immunised 
donor and a high vitamine diet 

On December 30 an incomplete cauterization of 
the wound with excision of overhanging edges of 
skin was performed and again on Febmar> 5 1933 
Gradual extension of the ulceration occurred how 
ever until the patient was admitted to the Stanford 
Hospital on September 3 1Q3J r7 months after a 
simple appendectomy and the inception of the 
infection 

On admission, the patient looked drawn and pale 
She was exceedingly apprehensive and fearful of 
what would be done to her very painful wound. 
Her temperature was 38 5 pulse 120 respiration 33 


hxmoglobln 50 per cent red cells 3,500,000 white 
cells 15 550 polynuclear* 83 per cent (47 per cent 
banded, 35 per cent segmented) lymphocytes is 
per cent, large mononudean 4 P<rr cent eosinophiles 
1 per cent blood pressure 98/68 unne normal 
weight 93 pounds, average weight 143 pounds. 

The condition of the abdominal wall Is shown in 
Figure 3 The actual wound measured 33 by 17 
centimeter*, but the edges on all sides were under 



4 Case 1 August 16 1934 a, Appearance of 
wound jJJ year* after Inception of infection. Note In 
creased involvement erf both inguinal regions, resulting 
finally in a fatal hemorrhage from the right femoral artery 
b. Progressive ulceration erf left lower leg following abscess 
of heel due to Infected arterial embolus Incident to ligation 
of left femoral artery 
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Fig J a, September 6 igjj Appearmnca of anlkry 
utxmd 7 mouth* lotkrwinj rvicalioa of sbacrw secondary 
t sbcsnon of tmger b Appearance of secotvLiry lmm 
abov Ibow ilmui the characteristic appewranca of 
nimaiowi granulation tawua m enter *nd trodermimrrg, 
disadoratinn, and dotitooi of akin edges 

mined for 4 to 6 cw timet en The flip of akin mud 
subcutaneous tunic overlying the undermining <u 
m certain area* 1 ccn timet en thick The ntxVr mm . 
inf process extended well under the labia 

\ Wood culture was negative The culture* of the 
mound showed the presence of Staphylococni* aur 
eu*. luemnlvtic itreptococa fbeta Brown) and par 
tufly b*mol ttc ltnrptococa (alpha prune Brown) 
Culture* from beneath the undermined akin cm ipe 
dally prepared media established the absence of 
anaerobes and fungi 

On September 0 iqj* an exten«re cautery df 
brfderoeut ol the sound was performed by e-iasing 
all area* of overhanging »kin The labta acre almost 
entirely removed The surface of the around wia 
bghtly teoebed with the bot cautery A dishearten 
inf feature *»» the extension of the Infection into 
the refkw of the temoial reaseU in both groin s, thus 
proven ting can tenia bon of the around m these areas 
A transfusion 111 given at the end of the operation 


On September 13 the red cells numbered 4,380 
000 hemoglobin 53 per cent white ceils 1 «,ooo 
8 j per cent pofynu dears (70 banded, is aegmented) 
On September so the white cells numbered 0,100, 
polynuclear* 64 per cent (banded 17 per cent, rj 
mented 47 per cent) Under tallne and Dakin"* 
irrigations, the wound improved, and 00 October 4 
the first akin graft 1 of was performed, 81 unal] deep 
graft! being applied to the granulation surface On 
October 15 13* more grafta acre applied, and on 
November 5 03 more were applied 
A hlfh fever for 3 da\ * 00 December ig to si led 
to a blood culture a Inch * 11 positive for Staphylo- 
coccus albas A blood cult are m a seek * ttroc again 
\idded the aame organism The fever then sub- 
sided A transfusion a as performed on January 4, 
1033 from an immunized doooc if ore skin grafts 
were applied on January 13 

By February 16 the abdomen was epitbellred, 
but there a as considerable undermining of the *kf* 
of the left thigh extending down from a sinus tract 
immediately over tbe left femoral vessels This over 
banging undermined skin was erased 00 February 
16 followed on March 7 bv skin grafting 
On March 17 began a senes of episode* which 
eventually led to death scars later Within 3 
days sereral masairt bartnorThares occurred from 
an aneurysmal erosion of the left femoral artery 
On April 1 a transfusion was given On Apnl 3 
the let external iliac artery waa ligated through a 
dean area above the left superior iliac spine . follow 
ing which all Weeding ceased A transfusion was 
given at the end of tbe oper a tion April 13 trans- 
fusion \prfl 16 transfusion May a transfusion 
On Mav 4 tbe h*mofk>bm was 76 per cent 
On Slay 11 though do< completely well, the 
patient returned home at her own request Small 
discharging srounds were still present in both groins 
over the femoral vessels Tbe patient was instructed 
to take baths In hypertonic salt and in tbe sun 
In August all teeth were removed for multiple 
abscesses 

The patient wa» re-admitted December 16 lOii 
for excision of undermined akin rarrountfing mam 
amuse* in the left Inguinal region Tbe red crQa 
numbered 4^»«v»o barmogloWn 85 per cent white 
cells *0,110 7p per cent polynuclear*, (73 per rent 
banded, 6 per cent segmented) Cultures at this 
time yielded the Staphylococcus aureus, a diph- 
theroid baaDos, tbe Ba alias suhtilia, and the hemo- 
lytic atreptococm* On December *7 maggots were 
introduced into both inguinal srounda, but for aorae 
reason they refused to remain in tbe wounds The 
pabulum waa apparently Dot to their taste On 
January >6 repeated maaarve haemorr ha ges from tbe 
site of the former croaicm of the left Inguinal artery 
necessitated ligation of tbe artery and division be 
tw e en ligatures Cultures at this time showed • 
growth of Staphylococcus aureus, haemolytic strep- 
tococcus (beta Brown) and Radi! us pyocytneu* 
Unfortunately the ligation of the arterv had to be 
dooe in a pus soaked field and Immediately after 
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the operation the patient complained of a painful 
heeL On March 21 2 months later a small abscesa 
was opened on the heel nhich was apparently pre 
dpltated b) an infected arterial emboiui at the time 
of the above heaUon. Cultures from this aecondar) 
abscess showed a growth of the hremolytic strepto- 
coccus only The entire left leg was greatly swollen 
and showed a marked gloss) oedema over the thigh 
leg and foot April 14 igj4 transfusion. On May 
18 exdsion of undermined skin and sloughing 
Achilles tendon on left was performed. The left 
foot was practically usdess. 

On June 4 the red celts numbered 4 600 000 
hemoglobin 58 per cent and white cells 1 2,000 
86 per cent pol> nu dears (10 per cent banded, 76 
per cent segmented) 12 per cent lymphocytes. 

On Tune 6 exdsion of the undermined skin of the 
left calf and of the advandng necrosis of the Achilles 
tendon was repeated July 5 further exdsion of 
undermined skin of the left calf It bad now reached 
the knee along the intermuscular septa. 

On Juh 8 a massive haemorrhage occurred from 
the rt[kl femoral arter> which *as tempo raril) con 
trolled by pressure. On Jul) 31 another exsangulnat 
mg ha;morrhage neceasltatea the ligation and dm 
don of the right femoral artery and vein. Transfu 
worn were performed on August 2 August 6 and 
August 10 On August is a markedly firm cedema 
tout swelling of both thighs and legs developed 
(Fig 4) Death occurred on August 17 3 years 
after the beginning of the infection. 

In spite of heroic efforts to control an infec 
tion which began in an abdominal wound 
following a simple appendectomy, no head 
way was ever made m the region where the 
infection had invaded the inguinal glands and 
vessels A bacterial destruction of the left 
femoral artery resulted in exsanguinating 
hemorrhages for which the left external fliac 
artery was ligated Months later the same 
vessel again burst forth with terrifying hfcmor 
rhages for which the femoral artery itself was 
ligated and divided at the site of bleeding 
Severe massive haemorrhages from an eroded 
rigid femoral artery finally resulted In death 

Although the hxemolytic streptococcus and 
the Staphylococcus aureus were always re 
covered from the original wound only the 
streptococcus was recovered from the abscess 
initiated m the left foot by an infected arterial 
embolus following ligation of the left femoral 
artery m a pus-soaked field This secondary 
lesion spread slowly but Insidiously up the 
leg, with gradual undermining of the skin and 
involvement of the underlying Achilles tendon 
and calf muscles. 



Ft*. 6. a, September 30, 1931. Appearance of axillary 
mound showing its great depth following cautery d&nde 
meat and Introduction o i maggots b Appearance of 
lesion an elbow following wide excision of Its undermined 
areas, *3 days previously 

The case provided certain very striking 
lessons first the need of early recognition of 
the irresistible character of the infection if 
not properly treated, and second, the need of 
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fig 9 », Case 4 Phagedenic ulaeratjon of thigh of a 

weeL» duxmUoo loJkmmg careless fscking of limit pcHsl* 
Patient wu • plumber Hemimf siur * mocLb* b 
Erased wnmw couswtag of but and cncrt»ngiog 
rdyii of ulcerated liin 

excellent functional result Coutractures in 
the axilla were minima] in apite of a wide 
spread and deep-seated infection due it U 
believed to the control of infection without 
hbrou* reaction through the use of maggot* 
Until healed the wound on repeated occasion i 
\nelded the a organisms, the haemolytic strep- 
tococci! j and the Staphylococcus aureus 

Case 4 C P J. aged +8 plumber considered 
himself pcrfeutK well until 1 weeks before admlmoo 
Co Stanford Hospital an Jalr sj, 1554, when he hid 
picked a small pustule on the inner side of hu left 
thifh with an ordman pin No dressing was ap- 
plied, and within a da> a sore swollen area develop- 
ed, followed In another daj by ulcer* bon, which has 
spread rapidly since The ulcer has been very pain- 
ful and has discha rged eomiderable poa Tea day* 


after the on«et the glands In the left groin becairt 
swollen and painful 

Tbe pabeot a occupation as a pi umber oecesutst 
ed contact with sewage and the frequent wearing 
of rather dirt) arwsge soiled trouser* 

On admission the cram mid on was negative ex 
cept for a dirty ulcer on tbe Inner aurface of the left 
thigh about 3 by 6 b> 05 centimeters In sire, the 
edges of which were undermined and of an angry 
bluish red appearance Rednea* and induration ex 
tended bejood tbe edge on all aides for about 1 to 
j centimeters (Fig 0) A tender mass of glands 1 *j 
easily palpable w the left groin 
The blood pressure was 160 systolic, 90 diastohe; 
tbe red ed U numbered 4,800,000 the white edis 
8^00, with 78 per cent polynuclean and jo per cent 
1> mphoertes hjemoglobin M per cent unoe, nor 
mal 1\ assermaan reaction, negative \ culture f run 
beneath the undermined edge showed bwmolvtle 
streptococci of the beta Brown t)pe and a few 
colonies of Staph) lococcu# aureus Anicroblc CuJ- 
tuies established the absence of anaerobes The 
basal metabolic rate on July *7 was minus ij pn 
cant The blood sugar was 107 milligrams per 100 
cubic centimeters 

On Jul> *8 the entire ulcer Including the over 
hanging edges and tha dirty base, wss eicbed alth 
a rad» cautery (Fig 9) The microscopic acetic® 
revealed oal} chronic inflammatory (lame 
Following dakinlxstion of the wounrL *5 small 
deep grafts were applied to the dean looUng ulcer 
ated surface on August 9 Only four tool” and 
these later sloughed off Also on August 16 31 
additional grafts were applied, but agiln all mt 
seven were floated off in a sea of pus 

In sp(te of tbe administration of j grams of tb> 
read daily tbe basal metabolic rate 00 August JJ 
was minus 13 per cent 

Under active daklnkation, the wound gradually 
cleared and the patient waa discharged September 1 
with tbe edges *Jowl> growing In By September 
»S complete neahng had taken place 

The important points of interest in ennnee 
lion with this case are (ij the occupation til 
the patient which requires contact with sear 
age (2) the presence of both the streptococcus 
and the staphylococcus in the wound though 
neither was anaerobic in character (3) the low 
basal metabolic rate (4) the slow but steady 
healing that occurred following cautery de- 
bridement of the ulcer which had green 

f iromue of bang an insidiously progressive 
e»on. 

rvFTTg nrrvr al data 

Two dogs were Injected with organisms 
obtained from Case t The haaitolytic 
streptococcus was injected subcutaneously in 
the left flank the Staphylococcus aureus in the 
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nght flank, and an emulsive mixture of the 
two at the xiphistemum In each instance a 
definitely more pronounced reaction occurred 
at the xiphistemum than in the flanks, with 
central sloughing at the site of injection over 
a very limited area. Prompt healing followed 
the spontaneous evacuation at the site of 
sloughing of a small amount oi thin pus. 

In a third dog a remarkable gangrene of the 
skin and muscles of the chest wall occurred, 
causing the death of the animal in 3 days, but 
cultures of the pus revealed, in addition to the 
streptococcus and staphylococcus, the pres- 
ence of Welch’s badlius 

In 2 other animals the Staphylococcus 
aureus obtained from Case 4 was injected 
first, causing a mild reaction At the height 
of reaction, the hremolytic streptococcus ob- 
tained from the same case was injected at the 
same site. The reverse order was attempted 
in another animal but in each Instance no 
gangrene nor spreading infection occurred 

A sixth animal was similarly injected with 
the organisms recovered from Case 3 namely 
an aerobic streptococcus and an anaerobic 
staphylococcus, without producing any lesions 
other than small abscesses which healed 
promptly 

DISCUSSION 

Four cases are presented, exhibiting the 
characteristic features of the progressive and 
relentless bacterial ulceration of the akin and 
subcutaneous tissues described in the litera 
ture most commonlv as a complication follow 
mg operation for a ruptured appendix In 
reviewing the recorded cases one cannot es- 
cape the inference that some intestinal organ 
ism or org amrm* are in some way responsible 
for these remarkable infections. In the 4 
cases reported here, 1 followed an appendec 
tomy, 3 followed the draining of axillary 
abscisses secondary to lesions of the band — 
1 incurred while handling animal fertilizer, 
the other incurred while gratrog carrots, a 
product of the field, and the fourth occurred 
in a plumber whose clothes were habitually 
soiled by sewage 

Meleney 5 cases have mvanablv yielded 
in culture a non homo lytic, mlcro-aerophihc 
streptococcus, which together with the Sta 
phyiococcus aureus he considers specific for 


this type of infection, and his hypothesis that 
it is due to a bacterial synergism, a symbiotic 
phenomenon involving the two organisms, has 
found ready acceptance Little corroborative 
evidence is to be found m the recorded cases 
due to lack of uniformity in the bacteriological 
studies made, and due to the great variety of 
organisms recovered from the lesions In the 
cases here presented two organisms were in 
variably found, but the streptococcus recov 
ered was hjemolytic and aerobic 

Moreover, in the recorded cases Christo- 
pher, Cullen Shipley, Poate Balhn and 
Morse, Carol and Horsley report the recov 
ery of only the hemolytic streptococcus from 
the wounds of their patients, and m two 
instances — Luckett, and Probstein and Seehg 
—only the staphylococcus wax recovered Of 
more than usual Interest In a group of patients 
reported by Stookey, Ferns et ol , who ob- 
served as a complication of erysipelas the 
development of necrotizing ulcers, from which 
a pure culture of staphylococcus aureus was 
obtained The necrotizing factor they attn 
buted to a bactena free filtrate presumably 
an exotoxin, recovered from cultures of this 
staphylococcus When this filtrate was in 
jected mtracutaneously into the akin of a 
rabbit, necrosis invariably occurred, although 
filtrates from the Streptococcus erysipelatis 
and from a Staphylococcus aureus recovered 
from a furuncle, yielded no such necrotizing 
element. The authors postulate a specific 
staphyloco ecus possessing dermonecro ti c prop- 
erties. 

Our an ima l experiments with attempts to 
reproduce the lesion by inoculation of two 
organisms singly and in combination, corro- 
borate Meleney’a observation that two organ 
isms together produce morepronounced lesions 
than single organisms, but in no instance were 
we, or Meleney, able to reproduce the pro- 
gressive lesion seen in the human cases. 

Experiences such as these almost force one 
into that mysterious wilderness of medical 
knowledge, the realm of Individual resistance 
to infection and the highly enigmatical state 
of virulence of the infecting organisms which 
may exhibit extraordinary and highly mdi 
viduallstic qualities under different condi 
Lons 
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In our fourth case, efforts to study the fac 
tor of individual resistance resulted in an un 
usual finding The patient on two occasions 
showed a basal metabolic rate of minus 23 
and minus 25 per cent Case 3, when on the 
road to recovery, however showed a normal 
metabolic rate of plus 7 per cent No deduc 
Lons may be made on the evidence available. 

In treating such infections every effort 
should be made to increase the resistance 0/ 
the host to infection. This may be accom 
pUshed by transfusions, by sun baths and by 
a high vitamin diet augmented by cod liver 
oil and vitamin B The case of Probstem and 
Seehg responded promptly and decisively to 
blood transfusion from immunised donors. 

Locally, the resistance of the host to the in 
fecting organisms was affected in our axillary 
abscesses by the introduction of maggots 
which, according to Baer s unique and highly 
original observations remove, by ingestion, 
necrotic and near necrotic tissue, and change 
the hydrogen ion concentration of wound se- 
cretions toward the alkaline side — two factors 
destined to reduce the propagation of the in 
fecting organisms by rendering the local con 
dibons unfavorable. 

In adopting maggot therapy, two precau 
Lons must be observed (1) Adequate medica 
tion, such aa morphia, pantopon, or sodium 
amytal, should be employed every 2 hours to 
control paw (2) Maggots must be used m 
sufficient number so that every part of the 
wound is being attacked simultaneously 
The success of the dfbndement lies in cany 
mg the mason boldly and courageously 
through absolutely healthy akin and subcu 
taneous tissues, and abo lis h i ng all pockets 
where pus may accumulate and stagnate 
There mujt be no hedging m this procedure all 
overhanging tissue must be removed. It is 
possible that pools or pockets of pus exhaust 
the defensive mechanisms of the body and 
once these pockets are removed, the defensive 
forces may gain the ascendancy In this con 
necdon it is interesting to note the reaction of 
the polymorpbonuclears to the extensive in 
fection in Case 2 On the patient s first ad 
mission, In the presence of an advanced infec 
tion the white cells numbered 15,550 83 per 
cent polynuclears, 47 per cent banded and 35 


per cent segmented. Eleven days later, 4 days 
after an extensive debridement, the white cells 
numbered 12,000 82 per cent polynuclears 70 
per cent banded, 12 per cent segmented Thir 
teen days later, when the suppuration was under 
much better control, the white cells numbered 
9 100 64 per cent polynuclears, 17 per cent 
banded 47 per cent segmented 

On the second admission, again in the 
presence of marked suppuration, the white 
cells numbered 20 120 79 per cent polynucle- 
ars 73 per cent banded 6 per cent segmented 
On June 4, still m the presence of widespread 
suppuration the white cells numbered 12 000 
86 per cent polynuclears, 10 per cent banded, 
and 76 per cent segmented. Death occurred 
on August 17 On the first admission, the 
observations might have been considered sig 
nifieant the later studies were contradictory 

It seems very unlikely, from the fatal out 
come in Case 2, that the deep-seated axillarj 
abscesses in Case* 1 and 3 could have been 
successfully treated without recourse to mag 
got therapy Complete cautery dibndement 
and the abolition of all pockets was obviously 
impossible Only maggots could cope with 
the dirty oedematous granulation tissue, con 
taming numerous organisms, which extended 
m each instance to the very apex of the axilla. 
One unexpected advantage resulting from the 
maggot therap} was the kindly healing that 
occurred in txith axillary abscesses without 
permanent dcatnaal contractures. Full range 
of motion Is now present in both of the pa 
tients with deep axillary abscesses recorded 
here, attributable it is believed to maggot 
therapy In treating axillary abscesses it is 
important to support the arm In the abducted 
position by means of the Balkan frame 

SUMMARY 

Four cases of progressive bacterial ulcera 
tion of skin and subcutaneous tissue are pre- 
sented, one cured by maggot therapy alone, 
one by cautery d€bndement and maggot 
therapy, and one by cautery debridement 
alone A fourth case succumbed following re- 
peated massive hemorrhages from eroded 
femoral arteries, in spite of repeated d£bnde 
meats, which were ineffectual due to the m 
volveraent of the femoral sheath 
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D* Edward D Churchill, Bcwton When a 
*oentht a*Li for a frog to u»c for X crttckl experv 
meut he ripect* to be pirtrn a frog and not an animal 
that miy be a frog To obtain conautent bacterio- 
logical hod in ft to aupport a theory aa to the caaa* 
Lve ageot of a due***, the c fl mdxa mnat firat of all 
be certain that hi* cua am all eramplei 0/ a tingle 
di*ea*e entity There a real difficulty ahead In at 
tempting to nugn a ipeafic etlologica] agent to a* 
\ anabie and protean a diaeaae aa chronic profre*tive 
mperhaal ulceration Although our bacterlologlcai 
technique may be exact, we atart with an inexact 
clinical diagnoru Theae alceratjoni that Dr Hoi 
man ha* deaenbed have many manlferUttonx that 
are the *ame aa thoae *een In a group we have atndied 
at the hlaaaachoiett* General Hospital The cases 
correspond to Dr Helen ev 1 * group and to many 
other cues reported In the Literature but the dim cal 
identity mav well not check with the bacteriological 
Identity W e have found by animal Inoculation that 
the imcTOi crop tn lie streptococcal and ataphylococcaa 
recovered from many of theae ulcra do appear to 
represent the chseaae more nearly when injected aa a 
mi ied culture than when Injected singly Howev er 
the confution m nosography reat* a* much on clin- 
ical findings a* on bacteriological analysis 

Fortunately the proper treatment may be carried 
out Irrespective of these uncertainties aa to etiology 


The prompt recognition bv lurgeons of the fact that 
luperScul ulcerations anywhere upon the body may 
be relentless In thdr progrearion and fall to respond 
to any of the usual aargical method* of control 1* 
important U they are correctly treated at aa early 
•t age, months or years of invalidism or a final fatal 
termination may be prevented 
I have found personally that an erdrion of the 
margins of these nicer* with the dectrocaatery 
knife followed bv akin grafting Is the most effective 
method of control It u only effective, however if 
the ulceiation Is still so limited that It mar be a 
cbed I have lost a case that extended Into the 
perineum and the femoral sheath I have lost a 
second case that started as a simple breast absce* 
bat at the tune the condition sras recognised Involved 
over ooe-half of the entire chest and abdominal wall 
and sras complicated by sinuses extending under nha 
that had previously been resected Be have cured 
at least 7 patients in srbom the lesion, although ex 
tensive in some instances, could be radically etched 
I believe that the ulcer Dr Holman has described 
is essentially a disease of the snbentsoeous tissue and 
that Its manifestations vary In different portions m 
the body depending upon tne thickness of this ® 
The skm melts aw ay following the destruction of it* 
blood supply through the undermining Infection 
In abdominal cases the ombtHcua Is usually left At 
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the a per of a peninsula became of the lack of sub- 
cutaneous fat beneath it On the donum of the 
hand the *kin may actually gam a new blood supply 
and remain viable in the center as the active proem 
extendi peripherally 

A very Important aspect of these cases that Dr 
Holman ha* stressed i* the mental attitude of the 
patient Many of them have been treated bj a aeries 
of doctor*, each one of whom promi*ea relief at the 
outlet only to find himself faced with defeat after 
the unsuccessful use of one or more new method* of 
treatment The ercpmite pain of repeated *urgical 
dressings break* the morale of the most phlegmatic 
individual. Most of these patient* accept further 
treatment with reluctance or with a complete lack 
of confidence. I recall vhndl> one patient who had 


been treated for a year with aunlfght therapy under 
a diagnosis of tuberculosis suggested by the coind 
dence that the ulceration followed the removal of a 
tuberculous pyotaiplnx. During this year the patient 
watched the steady progression of tne ulcer until it 
extended from above the umbilicus to the pubes and 
from one iliac crest to the other To gain the confi 
dence of this patient it was necessary to delay oper 
ative procedures for 3 weeks and build up her morale 
by occupational therapy and ps>chiatric consults 
tion. Even when completely healed this individual 
was forced to spend over a year in a mental injti 
tution to recover from the effect* of the disease 
Surgeon* must recognite the true nature of these 
ulceration* at an early date if such serious complies 
tion* are to be avoided. 
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SOME REMARKS ON THE GIANT CELL TUMOR OF BONE 1 

HARRY PLATT 1ID M 3 FRCS FACS ILuwnrn*, Ejksuxd 

Hiwh 7 OtV MWi I n— . a»y*l MriJ llnWn L*±uw 11 O rttr^ mlM Wjttj P c w u it / rf UcftdxMn 


T HE tumor known under the vinous 
title* of glint cell tumor mydwd sar 
coma, or osteoclastoma., is somewhat of 


a d Ini cal enigma to the practical surgeon of 
today There are three main reasons for this 
state of incertitude (1) the tumor can no 
longer be regarded as a histological entity — a 
fact which has an Important bearing on the 
problem* of diagnosis end treatment (a) the 
tumor is rare and its dim cal behavior variable 
and (3) In the treatment of the tumor there 
appear* to be a tendency to substitute some 
form of irradiation for early surgical mterven 
tion 

THE ID ENTITY CJT THE OlANT CELL TUMOR 

To the turglcal generation which immedi 
ately succeeded Paget (1853) and Nflaton 
(i860) the myeloid sarcoma, as it was then 
usually called appeared securely established 
as a dinlcal and histological entity It was 
auffiaent merely to emphasize the distinc 
tions between it and the true sarcoma of bone. 
Until the advent of von Recklinghausen s 
classical description of generalized osteitis 
fibrosa (1891) thu conception remained on 
challenged But with the ultimate widespread 
recognition in more recent years, that typical 
cateodastomata can almost invariably be 
found in the varied histological pattern which 
characterize* the osteitis fibrosa group of le- 
sions the separate Identity of the giant cefl 
tumor is now by no means ao obvious For 
here is the seeming paradox of a histological 
picture shared by two lesions genetically op- 
posed on the one hand a true tumor of bone 
— an osteoclastoma — which behaves In every 
particular as a neoplasm, and, on the other a 
dystrophy of bone admittedly non neoplastic, 
which e xh ibits a striking tendency toward 
spontaneous healing For the moment we are 
concerned only with one dinlcal type of 
osteitis fibrosa — the solitary bone cysL 

The outstanding differences between the 
clinical picture of the bone cyst in children 
and the giant ceil tumor in the adult are fa 


miliar to all surgeons. Some of the main points 
relating to age and sex Inddence skeletal 
distribution ate of ori gin and dinlcal course 
are conveniently summarized In Table L 


table 1 
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Geachlckter and Copeland (1) for whose work 
on this subject I have the greatest admiration, 
believe the average bone cyst to be a giant cell 
tumor which has other already healed or is in 
process of healing These authors also recog 
nize as histological entities (a) a giant cell 
variant of osteitis fibrosa, and (b) a spindle 
cell variant of the giant cell tumor These 
hybrid lesions, which have been described by 
Geschickter and Copeland more especially m 
the cysts of the miniature long bones form a 
connecting lmk between the cyst at one end of 
the scale and the giant cell tumor at the other 
I would urge that the significance of the 
histological kinship between the cyst and the 
giant cell tumor be not unduly stressed. There 
Is a danger that this fascinating argument if 
carried too far may tend to disturb the cB- 
nidan a sense of perspe cti ve and lead not 
only to hesitancy in diagnosis, but — most Im- 
portant of ah — to delay and imprecision in the 
treatment of the giant cell tumor It is far 
wiser in my Judgment, that we should con- 
tinue to emphasize the complete Independence, 
as clinical and pathological entities, of the two 
lesions under consideration. By so doing we 
are able to formulate principles which will 
determine the rational treatment of the giant 
cell tumor For whereas a cyst may often be 
treated at leisure by conservative methods, 1 
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am of the opinion that, with certain excep- 
tions, a giant cell tumor should without delay 
be eradicated by appropriate surgical meas- 
ures. 

Despite the underlying histological unity 
between the two lesions, when compared with 
the typical bone cyst the ordinary giant cell 
tumor Is quite obviously a definitive clinical 
entity But solitary cystic lesions of bone 
from tunc to time present themselves, which 
do not conform exactly to type and which, at 
first sight, might be legitimately mistaken for 
giant cell tumors. These are cysts exhibiting 
rapid growth with perforation of the bone 
shell, after the manner of a true tumor and 
generally occurring in young adults Such 
cysts may contain liquid blood in addition to 
dumps of tumor like tissue of varying con 
sutency and hue In the absence of a definite 
fibrous lining to the cyst wall this tissue is not 
easily distinguishable, on naked eye appear 
nnces, from true giant cell tumor material in 
older individuals. The two following cases 
from my own collection illustrate some of the 
uncertainties which raa> arise in this connec 
tion 

Case i Female, iged 15 years. Cy<t of pubb, 
left 

The *ymntonu, pain In left groin end intermittent 
bmp, bad been pretent 3 monthj There wet no 
trauma. 

Examination revealed e swelling along the brim of 
the pelvis on the left dde. 

X ray examination th cured expend on of the body 
of the pubis and pubic ramus on the left aide mth 
partial disappearance of the ramus (Fig t) 

Operation consisting of curettage and cauterixa 
tion of the cyst was done October 29 19x3 The bony 
shell had largely disappeared but an Intact fibrous 
capsule was discovered which formed the wall of a 
Urge cyst containing liquid blood and masses of 
tumor Uke tissue. Severe hemorrhage wu txperi 
tnud, which necessitated temporary packing. The 
contents of the cavity were evacuated and the 
interior cauterised with pure carbolic acad. 

Histological examination revealed an active cel 
lular picture, consisting of round and spindle cells 
with well marked giant cell areas giant ceils scanty 
hut largo with many nuclei areas of osteoid bone 
and hemorrhages. 

Resell. Complete obliteration of the cyst with 
reformation of pubic ramus (Fig. s) 

A rapidly growing cyst of the osteitis fibrosa 
group in. an unusual site and containing liquid 
blood and tumor like tissue was suggestive to 


319 

the naked eve of a giant cell tumor The lesion 
showed well marked invasive qualities but was 
cured by curettage and cauterization 

Case 3 Female aged 33 years. Cyst of femur 
lower end, left 

The symptoms were of 9 months duration and 
consisted of pain in the left knee followed by the 
appearance of a lamp on the Inner side of the thigh 
which rapidly increased In sire no trauma, severity 
of pain a striking symptom. 

Examination revealed a localized bony expansion 
of the left femur just above the inner condjle, tender 
on deep pressure. 

\ ray examination disclosed an eccentric mul tr- 
eys tic expansion Involving the lower part of the 
shaft of tne femur immediately above the inner con 
dyie. The alte of origin was the metabhyxis the bony 
shell was attenuated on the superficial aspect and 
absent in places (Fig 3) 

Operation on December iij 1931. amputation 
was done through the middle third of tne thigh. 

Description of specimen The cyst was almost com 
pletel} empty except for the presence of a small 
amount of dear fluid, the interior was lined with 
patches of tissue, lightly adherent to the bony shell 
this tissue In places was tough and fibrous but over 
the greater psrt of the cyst wall was friable and pre 
sented the maroon color of a giant cell tumor 

Histolodcal examination of the cyst lining re- 
vealed a fibrous tissue and spindle cell background 
containing typical giant cell tumor areas, the giant 
cells were In moderate numbers, large, and contained 
many nudel (Fig. 4) 

Result Three years later, the patient is well 
wearing an artificial limb and following her 0 ecu pa 
tion. 

This is also to be regarded as an atypical 
bone cyst of the osteitis fibrosa group True 
to type, the lesion originated in the meta 
physts but was eccentrically placed, after the 
manner of a giant cell tumor of the epiphysis. 
The age of the patient the rapidity of growth 
and the radiographic appearances, are also 
reminiscent of giant cell tumor Owing to the 
size position, and rapid growth of the cyst, it 
was considered unsuitable for treatment bv 
curettage Local resection was also rejected 
as involving a mutilating operation with a 
long postoperative period of disability The 
patient herself was anxious to return to her 
occupation at the earliest moment and eagerly 
concurred in the suggestion of amputation 

I believe that a cyst which runs an atypical 
course — as in the examples quoted above— 
hke the proverbial leopard, does not really 
“change its spots.” Such cysts are neither 
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hybrid* nor atypical giant cell tumor*. It 
*eems logical to look upon them is true bred 
cysts of the osteitis fibrosa group in which an 
unusually active tissue proliferation has re~ 
aulted in bone destruction Indeed the 
problem of the rapidly growing cyst in the 
adult has even wider implication*. For it is 
well known that benign cyst* eccentrically 
placed at the end of a long bone, and packed 
with actively proliferating spindle cell tissue, 
have not infrequently been diagnosed as 
sarcomata and treated by amputation of the 
limb 1 We ma> therefore conclude that the 
occasional tendency of a bone cyst to run 
amuck and assume tumor like activities, does 
nothing to invalidate the position of the giant 
cell tumor as a neoplasm xrri gaums and as an 
independent ch rural entity 

CLINICAL ATTRIBUTES 0? TUX TUMOR 

One of the most striking fact* about the 
giant cell tumor of bone is it* undoubted 
rarity (I am excluding for the moment the 
common periosteal epulis of the jaw which 
bes outside the clinical problem* under con 
nderation ) It ha* been estimated that the 
average yearly quota of giant-cell tumor* of 
the long bones in the larger general hospitals 
of Great Britain, is not more than one tumor 
per year per hospital (Stewart, 6) It 1* evident 
that the majority of hospital surgeon* do not 
enjoy a continuity of experience which enables 
them on every occasion to deal authoritatively 
with a tumor which mate* *o infrequent an 
appearance In this generation however the 
surgical proiession has the inestimable ad van 
tage of bang able to turn to the wealth of 
knowledge made available by the Intensive 
study of bone tumor* on an unprecedented 
scale In the United States of America. Every 
surgeon who i* continuously Interested In thfs 
problem, must fed Impelled to voice his lasting 
indebtedness to four great pioneo-s in this 
effort J C Bloodgood E A. Cod man, W B 
Coley and J S Ewing 

A contemplation of the giant cell tumor in 
it* various guises would seem to warrant a 
recognition of three chnlcal types — (x) the 
Indolent, slowly growing tumor. Js) the active, 
rapidly growing tumor and (j) the rare, ma 
Ugnant tumor At the same time one cannot 


escape the impression that no two tumors 
behave alike. 

i The indolent tumor The indolent tumor is 
characterized by a very slow rate of bony ex 
pansion over a considerable period of time 
Its relatively feeble invasive and destructive 
qualities are made manifest (a) in the roent 
genographic picture of a thick bony wall *nd 
coarse trabecula tion and (b) In the histological 
picture by the presence of considerable areas 
of fibrous tissue. This histological type of 
giant cell tumor was wtD known to the older 


pathologists, who regarded the fibrous tissue 
reaction as an attempt on the part of the 
tumor to undergo spontaneous healing (Rfb- 
bert) 

Indolent tumor* have formed a very small 
proportion of my own series of giant cell 
tuiuori and as it happens, they have all been 
growths of the lower end of the femur in in 
dividual* under jo I do not attach any im 
portance to the question of site, but I believe 
the age factor is significant and that slowly 
growing tumor* endowed with very feeble 
powers of invasion are exceptional after the 
■gcof 3S 

s The octree tumor The active, more 
rapidly growing tumor showing well marked 
invasive and destructive qualities seems to 
represent the giant cell tumor in it* true colors. 
The din! cal picture lx a familiar one. Tilth 
symptoms of comparatively recent origin, the 
tumor Is already appreciable on clinical 
examination and Is known to be steadily in- 
creasing in slie The bony shell, as depicted in 
the roentgenograms, Is attenuated ana already 
perforated at one or more points. The micro- 
scopic picture Is characterized by a profusion 
of giant edit, embedded in a background of 
actively growing cells, both of the round and 


spindle type. 

The active type of giant cell tumor is met 
with In the young adult as well as In indlvi 
duals approaching middle age or even later 
and its behavior doe* not appear to be deter 
mined by it* selection of site. The more one 
has to do with the giant cell tumor the more 
one is Impressed by it* invasive and destruc 
five qualities, especial!} In Individuals over 3a 
It Is because of such activities that I am *c 
customed, when teaching students, to refer to 
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Fig r 1 Cyst of pubb (osteitis fib rota) In a girl Fig s Cate 1 The roentgenogram lbows reformation 

aged 15 A cystic eepamlon of body and ramus of pubis of tbe pubic ranma 4 years after tbc operation of curettage 
on left aide with considerable destruction of bony shell and cauterisation. 


the tumor as a malicious although not a ma 
lignant, neoplasm. I haw probably been m 
fluenced by the fact that more than half of the 
cases m my own senes have been patients in 
the fourth or even fifth decade of lile Indeed, 
the surprising incidence of this tumor m the 
middle aged occasionally leads to difficulties m 
the differential diagnosis of solitary secondary 
malignant tumors of the long bones, where the 
primary growth is latent 
The inherent aggressiveness of the typical 
giant cell tumor ia convincingly demonstrated 
in its tendency to recur locafiy after opera 
tions which, at the time, may have appeared 
sufficiently radical The following case from 
my own collection is instructive m this re 
spect. 

Case t Female aged 33 Giant cell tumor of 
bead of lemur right. 

The patient haa had pain and a limp for 6 month* 
Examination disclosed the clinical picture of a 
subacute arthritis of the riaht hip joint 
\ ray examination revealed a faintly trabeculated 
cyit, occupying the lower half of the femoral bead 
and extending into the lower border of the neck 
bony shell almoit disappeared (Fig 5) 

The first operation was done December 18 1931 
at which time the hip joint was explored and the 
bead and neck of the femur resected. 

When the hip joint was opened and the femoral 
head inspected, a localised bulge of encapaoled tumor 
material wai noted at the junction of tbe lower 
border of the head and neck The femoral head was 
flattened and triangular in shape and showed a per 
f oration of the articular cartilage In the region of tbe 
attachment of tbe ligamentum teres Through this 


perforation a tiny clump of tumor tissue was on the 
point of escaping An effective curettage and cau 
tenxatlon operation was regarded as impracticable 
Accordingly tbe femoral bead and neck were erased 
tn masse, the neck bang divided well beyond the 
presumed marpns of the tumor The stump of the 
upper end of the femur was cauterized with carbolic 
aad in the usual wa\ During the operation a rapid 
smear (Dudgeon technique) of the tissue protruding 
through the nole in the articular surface 01 the femo- 
ral bead showed the characteristic cells of a benign 
giant cell tumor 

Description of specimen About one half of the 
interior of the femoral bead was occupied by a multi 
cystic area containing reddish brown tissue with 
‘red-currant areas There was a perforation of the 
articular surface In the region of the ligamentum 
teres attachment (Fig. 6) 

Histological examination of contents disclosed a 
typical benign giant cell tumor with giant cells in 
great profusion. (Fig 6 ) 

As it was believed that a clean sweep had been 
made of the tumor it seemed reasonable to attempt 
to stabilise tbe hip joint at an early date. Some 3 
month* after the excision of the tumor a second 
operation was performed (February 15. 1932) and 
included a reconstruction of the head of the femur by 
a homogenous graft The astragalus removed from 
a patient of a similar blood group with a long stand 
Ing ununlted fracture of the leg bonen, was attached 
to tbe upper end of the femoral shaft (Fig. 7) There 
was no naked eye evidence of recurrence of the 
tumor Four months later the patient was fitted with 
a walling caliper The hip joint was surprisingly 
stable and allowed a short range of movement Six 
months from the time of the operation a roentgen 
ographic examination showed a cystic change in the 
upper fart of the shaft, suggesting recurrence of the 
tumor (Fig 8) There was no clinical evidence to 
support this conclusion. Tbe patient was unwilling 
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F* j Cue * C)ft of femur (cwlntn fibrosa) la ■ fe 
m*le ijpd i\ A l*jf* cyst »n«nj cccmtncslly m tie 
rnctiphyw* *io* rtti minted ttan»t»a of bony sbefl 
oo the mperfieuJ upect 

to give consent for further open toon and, therefore, 
a course of deep X ny therm p> wii mdvried \ alu- 
mbk tune wo lost before arrmnfeinenU could be 
made for this treatment In the meantime tbe cy itrc 
area had iteadify mcreaaed In airs (Fig. 9) After the 
etwne of deep therapy the hip remained very pain- 
ful, there »uan mcremsing raeflmg of the moft part*, 
and the jtant became aompktrfv fired A further 
roentgenogram showed no shrink* je m the tumor 
area Tbe question of amputation Ml dianiwed but 
tbe patient cons e n ted only to a further local attempt 
to erase the tumor (Fig 10) 

A thud operation co esati p g of re -exploration and 
exoaum of upper end of femur was done 

July 14, i0jj tbe dense fibcoau and adherence of 
the aoft tuaue* to the bony ahell and capsule of tbe 
tumoT made tbe operatwo rrt retael y difficult As it 
mas not frit certain that every partkle of the bone 
shell and capsule bad been eradicated, the operation 
aound wa* re-opened 11 days later and radium tube*, 
enclosed m a aorbo rubber pack, acre inserted Prog- 
ress fofknrlng the operation was most aatWactory 
and sound healing of the wound rapidly occurred 
Two months later the patient began to bear a eight 
00 the Irmh fn a caliper ipHnt 

Ratdt ufitticU Ctoe year after the Lut operation, 
there b no cUniral or radiograph leal evidence of 
recurrence In the upper end of the femur There b 


groam ahortening of the lfmb but the patient is able 
to aafk quite comfortably in the caliper *rl_mt 
(Fig. n) 

1 A gunt cdl tumor actively involve and 
destructive, occurring in an unusual situation 
and treated by a radical exdskin of the tumor 
bearing area (head and neck of the femur) A 
re-exploration of the hip joint 2 months later 
for toe purpose of Insertion of a homogenous 
graft, afforded an opportimitj of demonstrat 
ing the absence of naked eye evidence of local 
recurrence. 

s Unmistakable roentgenological signs of 
recurrence in the upper end of the femur were 
discovered 6 months from the time of the re 
constructive operation and ultimately the 
homogenous graft (astragalus) was completely 
Invaded by tumor 

3 The recurrent tumor which rapid!) 
attained to a considerable si*e continued to 
grow in spite of irradiation (deep \ ray 
therapy) 

4- The recurrent tumor was treated by ex 
dsion and radium Implantation 

5 The patient is still under observation 
and has remained free from signs of recur 
rence for a year from the date of the last 
operation 

I have recorded elsewhere a similar example 
of the recurrence of a giant cell tumor in a bone 
graft used to replace the metacarpal bone of a 
thumb after a previous excision of the original 
tumor (4) 

3. Tf* malignant rlanl ctU tumor The ques- 
tion of the potential or actual malignancy of 
the giant cell tumor has in the past eiated 
considerable controversy It is now generally 
admitted that on very rare occasions, the 
tumor may asaume all the local and metastatic 
attributes of a true malignant neoplasm 
Whether this phase of activity represents a 
superimpontlon of malignancy on a benign 
tumor (Geschlckter and Copeland, 1) or — 
more probabl) — a true dedlfferentiatloQ of the 
specific cells of an osteoclastoma (Stewart 7) 
still remains to be settled by the pathologist 
It Is the sequence of events In the d im cal stOTT 
of the true malignant giant cell tumor which 
concerns us at the moment — a tumor with a 
long career appearing In the first instance as a 
typical benign lesion between the ages of 30 



PLATT THE GIANT CELL TUMOR OF BONE 


3*3 




Fig 4 C**e 2 Histology sh curing parts 0 1 a giant cell tumor area 


and 40 and recurring locally on several occa 
sions after curettage or even after local resec 
Lon, and progressing to ultimate metastasis in 
spite of belated amputation The lessons to 
the practical surgeon are obvious (1) the 
necessity for a truly radical removal of the 
tumor at the first attack, and (2) the desirabil 
lty of bang able to recogmxe the onset of ma 
lignancy m a neglected or recurrent tumor 
before the stage of dissemination 

In a recent contribution E S J King of 
Melbourne, has described the histological and 
roentgenographic criteria on which a diagnosis 
of impending or actual malignancy may be 
made m atypical giant cell tumors. These in 
his opinion, are (1) a predominating spindle 
cell stroma with mitoses and tumor giant cells 
in addition to the typical benign giant cell 
areas m other parts of the tumor, and (2) loss 
of outline of the bony shell irregular trabecu 
lation, and the shadow of tumor material in 
the soft parts. King also challenges the well 
known dictum of Bloodgood that perforation 
of the bony shell is not necessarily a sign of 
malignancy My own experience would tend 
to confirm the soundness of Bloodgood a 
teaching for I have cured by curettage and 
cauterization tumors in which the bony shell 
had almost disappeared The fibrous capsule 
was however still intact. But even the ulti 
mate perforation of the fibrous capsule and the 
Invasion of the surrounding soft parts, are in 


themselves no proof of malignant behavior 
although they obviousl\ call for drastic ex 
anon of the tumor bearing area, or nmputa 
tion 

Neglected tumors which fungate through the 
skin are fortunately an uncommon experience 
at the present day I have had one example of 
this unusual clinical phenomenon in a tumor of 
the lower end of the fibula in a woman of 42 
years with a comparatively short history and 
treated by a previous curettage The histolog 
ical picture was a typical benign osteoclastoma 
but no complete histological survey of the 
greater part of the tumor was made (Fig 12) 
The patient was known to be alive and well 1 
year after amputation but all efforts to trace 
her during the past 10 years have been un 
successful. 

So far it has not fallen to my lot to meet 
with an example of true malignancy m a giant 
cell tumor 

TREATMENT OF THE GIANT CELL TU 1 IOR 

It will be generally agreed that, m the treat 
ment of the giant cell tumor our aims should 
be the complete eradication of the tumor with 
the minimum amount of mutilation It is 
therefore, pertinent to ask how far surgical 
treatment, as a primary resort, fulfills these 
requirements. The rdle of three types of oper 
ation must be considered (1) curettage, (a) 
local excision, and (3) amputation. 
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Fig j Cam 3 Giant cell itnuor hrtd ei franr (R; b a frank urd 13 I-oxct fcxlf rf tbe 
feraoixJ txxd hx» twm replxced bj funtf> inbeculAlftl cy»l eilradm*: «io kmcr p*rt of neck 
Fig 7 Cam 3 Frmcral bcaa and neck rrpliccti br tran#plentfd aitragAbu 
F* 8 Cam 3 Six month* after aitretata* trxa^ilaa txtion Dcctcam tn *i*< of the tram- 
pJjni and cj »Uc area in the upper part ol the framr rexjntmg rrtuiiruce of the tnmar 



Fig 6 Cam 3 Reaected ipeaewi ILatoJogfcmJ 
featare* — great profoaxni cf Uig* pxnt crik 


SURGICAL MEASURES 

i C MTfUaie The conservative operation of 
curettage and cauterization, which are one to 
Blood good ha*, in recent year*, fallen some 
what into disrepute- There can be no doubt 
that, in the past this operation ha* been pxac 
ticed indiscriminate!! by surgeons with Httk 
experience in it* specialized technique, ant! 
ignorant of it* limitation* In a large group of 
giant cell tumors from\the American Bone 
Sarcoma Registry analyzed bv Simmon* (5) 
some year* ago the cure* following curettage 
were 62 per cent onl> I believe however that 
in carefully selected case* curettage should 
continue to be an operadon of choice. For the 
indolent tumor* it 11, of comae, an ideal pro- 
cedure but, as already suggested, these are 
Hel) to be in a minority The crucial test of 
the operation 1* it* effectiveness m the eail\ 
stages of rapid!) growing tumora of moderate 
size even after actual perforation of the bone 
shell has taken place (Fig 13) The technique 
of curettage is discussed too rare!) and, in con- 
sequence, there is a belief that the operation is 
a minor procedure. The removal of every par 
tide of tumor tissue from the interior of a 
large bone cyst the control of the resulting 
hamorrhage and the final systematic chemiciJ 
cauterization of the whole tumor cavity is a 
predae technical performance, demanding 
both judgment and experience. The operation 
ha* too often consisted of a hasty scrape n 
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Fig. 9. Ca*e 3 Thirteen month* liter the aitnjilu* 
trxn*plant»tiao State of the tumor before deep \-ray 
therapy wo* begun. 

Fig 10. Cue 3. Seventeen months after aitragalui 


tram plan tition State of the tumor after deep \ ray 
therapy treatment. 

Fig II Case 3 One year after treatment of r ec u rrent 
tumor by exoslan combined with radium implantation 


and a perfunctory sponging of the bone cavity 
with carbolic aad It is not surprising that 
many failures are on record 

The selection of curettage as the operation 
of choice should be determined, not only by 
the size and type of the tumor but by the 
anatomical situation In regions where a local 
resection can be performed without undue 
mutilation, this procedure should be definitely 
preferred to curettage 

In certain tumore of the lower end of the 
femur and upper end of the tibia (the classic a l 
sites) where there would be no difficulty in 
eliminating all traces of tumor tissue the 
thickness of the bamer which separates the 
tumor from the cavity of the knee joint is the 
deciding factor For during an efficient curet 
tage there is a nsk that a fragile shell may be 
cracked or perforated on its articular aspect. 

The dangers of repeated curettage are now 
well appreciated If local recurrence follows a 
primary curettage the second operation should 
be either resection or amputation according 
to the anatomical indications. 

The effective scope of curettage has un 
doubtedly been extended by the use of post 
operative irradiation In the tumors analyzed 


by Simmons, the cures following the combina 
Lon of curettage and irradiation were 72 per 
cent My own experience of this technique 
though comparatively small, is encouraging 
I have had one striking example of the value of 
radium implantation following incomplete 
curettage and chemical cauterization in a 
large hemorrhagic giant-cell tumor of the 
ilium which had burnt through its bony shell 
This was a tumor which, on the earlier his- 
tological findings was at first regarded os a 
true sarcoma (4) This patient is alive and 
well 10 years from the time of operation 

In tumors in certain less accessible stua 
tions curettage followed by repeated courses 
of deep \ ray therapy, is an admirable substi 
tute for the more mutilating alternative of ex 
asion I have one such case under observa 
Lon at the present time — a giant cell tumor of 
the head and neck of the femur — which ap- 
pears to be undergoing progressive h ealin g 
(Figs. 14 and 15) 

2 Excision As an operation of the first 
instance, ex asion is chiefly applicable m 
tumors of the upper limb where excellent func 
tion may be preserved after resection of the 
ends of any of the major long bones, with the 



3*6 


S HR GERA GYNECOLOGA AND OBSTETRICS 






GUm ctH tumor kr*CT etui ot tbol* 


i (enule »jrd 41 


Shi>«TQ( fnnjalloo of tbc t umor t hrough 


exception of the lower end of the rmdiui (Figa. 
16*. and b) If It Is considered advisable 
that the resulting loss of bone should be made 
good by the insertion of an autogenous graft, 
it 11 wise to postpone the reconstructive opera 
tion until It seems certain that local recurrence 
is unlikely (see Case 3) 

In the Lower limb there are few opportunities 
of practicing resection, except in tumors m un- 
usual utes, such as the fibula or head of the 
femur for which curettage is considered to be 
impracticable 

Compared with curettage the operation of 
excision gives a much higher percentage of 
cures — m the senes ahead} referred to (Sim 
mons) — the ideal figure of 100 per cent. 

j A mentation Little need be said on the 
general subject of amputation In the treat 
ment of giant cell tumors. In the lower limb 
the operation is inevitable in neglected turnon 
in the region of the knee which have progressed 
to the stage of advanced destruction with mt 
pending invasion of the knee joint, and in cer 
tain tumors which have recurred after arret 
tage or have defied Irradiation In turnon of 
the lower end of the femur or upper end of the 
tibia, winch can be cured only by curettage 
and cauterisation at the expense of the mteg 
city of the knee joint, the operation maj be 
desirable at an early stage. In patients of 
middle age the economic advantages of am 
nutation are considerable and the loss of a 
limb is a small price to pa> for the elimination 
of a tumor which is obviously a menace to the 
patient s life 


FEHIA 1 \ HJLADIATTOV 

It remains to consider whether there Is any 
justification for the use of primary Irradiation 
as a substitute for operation In turnon which 
are still amenable to conservative operative 
attack In the nn common giant cell turnon of 
the fiat bona e g the ilium, where curettage 
may be of doubtful efficacy and complete ex 
anon impracticable Irradiation Is the only 
form of therap} available But the deliberate 
choice of irradiation as a primary measure In 
tumors of the long bones Is often, in my judg 
ment a somewhat hazardous experiment 
There 11 not ank the obvious objection that. 
In the absence of histological evidence derived 
from a biopsy the diagnosis may remain in 
doubt Still more important Is the difficulty 
which arises In connection with the Interprets 
tion of the clinical, and more especial 1) the 
radiographic, signs of healing In a tumor on 
dergeing Irradiation. The appearance In the 
roentgenograms of zones of none sclerous at 
the periphery of the tumor though suggestive 
of bone repair Is not convincing proof of the 
death and obliteration of the tumor cells tn 
masse There Is also the potential injurious 
effect of prolonged irradiation on articular car 
triage to be reckoned with. If the penetration 
is sufficiently powerful to kill an osteoclastoma 
of the lower end of the femur or upper end of 
the tibia, the knee joint is bound to suffer 
This objection applies equally to the use of 
irradiation after the operation of curettage- 
For this reason, as a general rule, the use of 
postoperative deep "V ray therapy should be 
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confined to tumors in situations such as the 
hip, where ankylosis may be far less disabling 
than the functional results of a resection of the 
upper end of the femur 

I believe that valuable time may be lost in 
waiting for a tumor to heal under irradiation 
It is not sufficient for the radiologist to claim 
that the tumor is held m check over a long 
period If irradiation is to compete on even 
terms with the conservative surgical proce 
dures, there must be convincing evidence in a 
short pc nod of time of shrinkage of the cyst 
and obliteration of the cavity by new bone 
without the clinical signs of detenoration of 
the joint m the neighborhood of the tumor 
These points are illustrated m the following 
case of my own senes 

Case 4. Male, aged 56 year*. Giant cell tumor 
of lower end of femur, right- 

The patient suffered a contusion of the right knee 
followed by a localized cystic expansion of the ex 
ter nil condyle of the femur Operation was not 
advised ana a trial of Irradiation was suggested 
Three courses were given over a period of 15 months. 
During the early stages the tumor was believed to be 
under control, but during the last 6 months the knee 
became steadily more swollen more painful, and 
fixed. 

On examination June 4 1914, there was found a 
well marked enlargement of the external condyle of 
the femur with local tenderness distended veins, the 
knee practically fixed In 15 degrees flexion marked 
wasting of the thigh. 



Flg 14, left. Giant cell tumor head of femur in a female 
aged 17 Pre-operative X ray 
Fig 15 Giant cell tumor head of femur In a female ared 
*7 Eleven mouths after curettage and cauterisation, fol 
lowed bv deep X-ray therapy Appearance* suggest obliter 
a tlon of the tumor 



\ 

■■ 

Fig ij An active, rapidly growing giant cell t umo r of 
the lower end of the femur m a m»n of 50 with early per 
for* bon of the bony shell and treated by curettage and 
cauterization. Show* condition 5^ years from the time of 
the operation 

\ ray examination January 3 1933 mode after 
the original injury (Fig 17) showed localized eccen 
tnc cystic expansion of the external condyle with 
dear cut boundary and coarse trabecula tion 

Figure 18 a roentgenogram taken May 6 1934 
show* the cystic area much increasea in size 



b. 


rig ifl a, Ghnt ctO tumor lower end of ulna, In a female 
sged *5 Treated by resection, b Specimen after addon. 
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Fig 7 C«*r 4 Giant cell ttmor Io» cr end of femur m a 
mile ig«d yS TnJwcuUtfd cjitic expanded erf the «x 
term! ccodyle with a turfy thick ihril 



Fig 18 Cmc 4 The uok eyxt fourteen mentha Uter. 
liter unebitjoo liwwmg considerable incirtie In lire log 
ittrcuaboG erf the bony shell 


creation of a useful knee joint Fifteen months 


attenuation and partis! disappearance of the boor 
shell a lme of fracture through the upper pert of 
the cyst 

On Jane io, 1934, t nudthlgh imputation wn 
performed 

Detention ef s^tcimn (i) A cystic exninsioa of 
the ertemil condyle, mith in absence of bony ihefl 
on the superficial a»pect Coctcnti of cyst, tfasue of 
varied consistency and coior Small amount of fluid 
praent (») The Lnee joint showed erosion of the 
articular cartilage on the id latent mrficei of the 
external coodyie and tibial taberoaity with a strong 
adhesion binding the tiro surfaces together Jttxi 
almoti c*nfitUlj iitd 

Hutolojpcal era mi nation of the coo tent* of the 
cy »t revealed a typical benign giant cell tumor with 
no suggestion of malignancy spindle and round cells 
alth marked number of mint cells, particularly In 
relation to large areas of hemorrhage 

Hems a giant ceD tumor occurring m a num 
of 56 yean (an unusually late age) which In 
creased In sue m spite of irradiation When 
first discovered the tumor could undoubtedly 
have been cured by curettage with the p rea- 


ls!, er when a surgical opinion was sought the 
advanced destruction and the degenerative 
changes in the knee joint made amputation 
inevitable. 

I believe it ts not unreasonable to regard the 
case for primary irradiation as still subjudtet 
My own experience leave* me at the present 
time an advocate of early operative interven- 
tion On this important aspect of the giant 
cell tumor problem however my mind Is still 

open and to let 
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Fbidojc ) Cotton M D FACS. Boston 
Somehow the age discrimination teem* less dean 
cot In oar experience thin In Mr Platt s We hive 
seen a good many typical glint cell turn on In chil- 
dren, i good miny cysts in adults, which by no 
meins ere always to be connected with lime abnor 
malitiea or parathyroid activity One recognizes, 
of course the oda solitary cysts encountered In 
adolescence These are obviously dystrophic, but 
their origin is not dear a parathyroid background 
has not been established in my cases though to be 
sure many of them antedate modern exact chemistry 

The giant cell tumor is however a distinct entity 
and, u Mr Platt has said, ol varying type as to 
growth rate (there! ore as to bone expansion) and 
as to tendency to recar 

The arch type Is the tumor para -epiphyseal later 
In a bone end. It may show some bone expansion, 
characterized by irregular outline particularly by 
apparent trabecula tion. and by a tendency to In 
volve, progressively ail parts of a given bone In 
vaskm of the soft parts or of the adjacent joints 
occurs late If at alb 

There is definite evidence to support the state 
roent that giant cell tumors do degenerate to form 
cysts and transitional forma are not rarely met with 

Some confusion may arise here because real cysts 
of any origin may show in the lining membrane 
nt cells m some number Giant cell tumors may 
associated with cysts in the same individual — 
both of obvious parathyroid background On the other 
band giant cell tumors which do not become cysts 
or retrograde into scar fibroma, may and not seldom 
do recur even alter excision by a technique or 
dinarily efficient they may very rarely give rise to 
chest metastases of similar apparently Dommalig 
nant histology 

It must be remembered that these giant cells are 
the bone eaters and that their presence in granola 
tkm tissue — for that la the mass of the tumor — may 
prove only the destruction of bone They may well 


be aa Mallory has called them, only “foreign bod> 
giant-cells *’ though this hardly explains similar 
tumors, as epulis or tendon sheath growths. 

There is no question but that there is a definite 
class of giant cell growths. They are essentiaJIj 
benign, and usually can be diagnosticated bv means 
of thev ra> It is true that these tumors and cer 
tain cysts have much in common In appearance and 
m origin. 

I agree with the speaker that operation Is abso- 
lutely preferable to Irradiation I would go even 
further and say that irradiation usually acts to 
stimulate the tumor growth the curative effect be- 
enmn* only later and at the expense of unnecessary 
deformity from loss of bone 

Only when such tumors are found in the spine 
(recognizable in part by the characteristic invasion 
of the transverse and other processes) u the X ray 
to be chosen as a means of treatment Elsewhere 
thorough curettage and vaseline packing to allow 
healing from the bottom gives permanent cure in 
most cases. 

We have seen several cases in which patients 
have remained cured, at least for years, after a 
rrumd operation 

We have seen one case recur after 3 years’ apparent 
healing, reoperated upon, and become apparently 
well after a year recurrences are usually rather 
prompt 

If a third operation it necessary it should be 
resection. 

We have data on but one amputation amputation 
shcruldhave been done in one other case with repeated 
recurrence and final death from thoracic metastasis. 

I am much interested In Mr Platt s 40 vear 
limit One recalls in this commonwealth very, 
very few cases of giant cell tumors after 40 and 
based on the age of the patient there seems to be 
no exact or even nearly exact differentiation be- 
tween giant cell tumors and their near cousins, the 
“solitary cysts. 
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ENDOCRINE MECHANISMS IN CERTAIN FUNCTIONAL 
GYNECOLOGICAL DISORDERS 1 

EMIL KOVAK, 1LD„ T JUCJS Bujqctx, Mzrnzjro 


N O apology need be made tor discussing 
functional disorder* before an audl 
ence of surgeon*, who In the popular 
mind at least, are the artisans of the medical 
profession Certainly In gynecology more 
than In any other branch of surgery an ever 
increasing proportion of our patient* Invoke 
the science as well aa the art of our calling 
If I may very nnmodeatly quote from a 
previous paper of mv own u the proper 
study of mankind Is man the proper atudy of 
gynecology b woman In aB her vailed bio- 
logical aspect*, rather than merely aa a crea 
ture possessing pelvic organa of certain shape, 
size and position. To achieve mch breadth 
of viewpoint a knowledge of the more static 
subject* of the anatomy hiitology and pa 
thology of the generative organa must be sup- 
plemented by a familiarity with the physiolog- 
ical and endocrinological force* which vitalize 
these organ* 

The approach to clinical problem* of the 
gynecolopit Interested In endocrinology is apt 
to be very different from that of the man to 
unfortunate as never to have fntereited him 
■ell in this new and fertile field To the fint 
«uch a symptom as uterine bleeding may mean 
a careful torch for anatomical cautes, and if 
none are found an assumption of functional 
or perhaps even Idiopathic" etiology Hit 
more physiologically minded confrire bow 
ever tries to go a step further and, knowing 
tome thing of the normal physiological force* 
tries to determine what the nature of the fane 
tion*l upset may be Again where one type 
of gynecologist will open the abdomen with 
an eye only for structural deviation*, the 
other Includes in his furve> a consideration 
of «uch pbynologfcal factors a* may often 
be deduced from careful Inspection of the 
ovsnes, coupling with this trie information 
gained from a careful history and a really 
comprehensive physical examination which 
must often include all the Interlocking duct 
lei* gland structures. Innumerable example* 
ensMtMri Ww tW CM~»1 C — »r — *< tW A — rl 


might be offered In aupport of this general 
thesis, and *ome I that! have occasion to stress 
later In this paper One need no longer fear 
that an Interest In endocrinology will expose 
one to the criticbm of bang a ductless glan d 
faddist, and it U no mere literary overstate- 
ment to assert that a working knowledge of 
endocrinology is Indispensable to the gyne 
coiogbt who would practice his ipeoalty In 
telligentiy 

To argue that our knowledge of gynecolog 
leal endocrinology is very Incomplete and that 
the subject Is a bewildering one to the neo- 
phyte or for that matter even to invest! 
gatori who have worked intensive!} in this 
field b merely begging the truest Ion. A suffi- 
cient number of facta have been crystallized 
out to change and to freshen our viewpoints 
on many old problems in both reproductive 
physiology and dim cal gynecology and this 
modicum of knowledge It b not cflfficult to 
acquire. The disappointment* of organo- 
therapy should be no deterrent, as seems to be 
the case with man} Nothing can be much 
mote certain than that the b nTlun t advances 
of reproductive physiology will bring their 
therapeutic reward in the not verj distant 
future but we need not wait for this, to de- 
velop an interest in endocrinology Even in 
it* present undeveloped state it can aid much 
In the interpretation of dinical problems, and 
can make our daily work as dlnidam much 
richer In interest and zest. 

THE KOUCAL CYCLE 

It goe* without *aybg that a discussion of 
the endocrine mechanisms In gynecological 
disease presuppose* tome knowledge of the 
endocrine mechanism of the normal genital 
cycle. A still broader knowledge will cotoe 
from a atudy of this phenomenon from a com- 
parative standpoint. This b not the place to 
review the normal physiology of menstrua 
tkm I have done th£s in several previous 
publication*. A* a bad* fot our diacusdoo of 

« C«U— « rf fapai, rtHM. 
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pathological physiology, however it may be 
emphasised that the rftles played by the two 
known ovarian hormones are now rather clear 
ly defined One of these hormones the hor 
mone of the graafian follicle (estnn theelin, 
foHiculin, “the female sex hormone " or men 
formon) exerts two chief effects upon the 
endometrium, and to a less extent the utenne 
musculature, viz. growth and hypenemia 
This hormone is produced not only In the 
developing folhde but also as we now know, 
in the corpus luteum which supersedes the 
folhde after extrusion of the egg The more 
characteristic hormone of the corpus luteum 
progestin, is, on the other hand responsible 
for the secretory changes of the premenstrual 
or prenidatory phase of the cydc — changes 
which are indispensable for the implantation 
of the fertilized egg 

1TENSTRUAL BLEEDING 

With reference to the hormone mechanism 
of the actual bleeding of menstruation the 
evidence now indicates that the responsible 
factor is an abrupt drop in the blood level of 
folhculin so that in the failure of pregnancy, 
the built up endometrium is suddenly de 
pnved of its sustaining force and undergoes 
degeneration and desquamation with prob- 
ably both a rupture and an increased perme- 
ability of the blood vessels as immediate 
causes of the menstrual bleeding 

I have thus briefly and baldly stated this 
concept of the dominant rble of estnn with 
drawai in menstrual bleeding, it is supported 
by a wealth of evidence and is accepted by 
almost all of the best investigators of the 
problem though some recent studies of Smith 
and Engle throw some doubt on the correctness 
of this view If it is correct, a flood of light is 
shed on the mechanism of a number of func 
tional disorders familiar to all gynecologists 

FUNCTIONAL UTEHINE BLEEDING 

Perhaps the most important of these is the 
very common and often very distressing func- 
tional hemorrhage so characteristically seen 
in women at or near the menopausal age on 
the one hand, or dunng the pubertal or early 
adolescent years on the other, though not 
infrequent at any age during the reproductive 


epoch. The bleeding in these cases may be 
very severe or even exsanguinating even 
though the pelvic organs be grossly normal 
In so far as the ovarian hormones are con 
cemed, the mechanism of this disturbance 
seems now to have been clearly established 
The important defect appears to be a failure 
of ovulation, so that the folhde continues to 
develop beyond the normal ovulation penod, 
and what is most important, to produce a 
steadily increasing amount of estiin So long 
as the endometrium is being thus supplied, it 
continues to grow, and bleeding does not 
occur Clinically we know that such patients 
often exhibit non bleeding phases of even 
many weeks, so that, with the final onset of 
free bleeding, there is not infrequently and 
not unnaturally a suspicion of early abortion 
TH endometrial picture The endometrium 
subjected to such persistent and excessive 
estrin influence undergoes a slow vegetative 
proliferation, assuming the appearance for 
which, many years ago I suggested the derig 
nation of “swlss-checse pattern ” This I be- 
lieve to represent what is essentially an enor- 
mously overdeveloped basalls, for It is thclatter 
endometrial stratum which is most receptive 
to the growth effect of estnn. 

There are, however, all gradations of this 
proliferative type of endometnum In the 
most extreme forms, the endometnum is 
grossly, enormously overgrown and polypoid, 
constituting the condition formerly, and er 
roneously, designated as “polypoid endometri- 
tis “ In other cases, the endometrium shows 
little or no gross increase and may even be 
quite scant though the histological pattern 
ma/y be the same With reference to the histo- 
logical appearance, similar variations are en 
countered from the extreme swiss-cheese pat 
tern with its large cystic glands side by ode 
with those of normal caliber, to those in which 
the endometnum resembles that of the normal 
interval phase, with few or no enlarged glands. 
The important feature, however, is that neith 
er on histological study nor on differential 
staining (far glycogen) Is there any evidence 
of secretion in the gland epithelium, for pro- 
gestin u lacking, the follicle having persisted 
without ovulating and with absence of the 
corpus luteum as a result. 
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Why there should be these great differ 
enew in the grade of proliferative picture en 
countered in cases of functional hemorrhage 
I do not know The first thought would be 
that the intensity and duration of the estrin 
stimulation is the determining factor bat this 
does not seem to be borne out by the clinical 
stud} of these cases. Whether the degree of 
receptivity of the endometrium is responsible 
or whether some as yet unknown interaction 
of the ovarian and anterior hypophyseal sex 
hormones must be Invoked remains to be 
seen The possible rdle of the rate of ercre 
tdon from the body of the causative hormone 
or hormones must also be considered, though 
since the bleeding and the histological picture 
in the endometrium are local phenomena 
in that tiisue I do not believe that the factor 
of deration rate can explain these local varia 
tions 

The pathologist who expects to see a typi 
cal nuss-cheese endometrial pattern In every 
case of functional hmmorrhsge is apt to be 
disturbed if he finds only a proliferative pic 
ture scarcely or not at all distinguishable from 
that seen in the early interval phase. Instead 
of straining his eyes to look for an occasional 
dilated gland to Justify him in the diagnosis 
oi hyperplasia, he need onlv recall that, just 
as tne interval pattern ia that of the basalis 
raised to a somewhat higher power «o is the 
swiss-cbeese hyperplasia pattern only a still 
higher power of the interval picture. The 
term hyperplasia is a misnomer in not a few 
cases both from a gross and microscopic 
standpoint A. better plan would perhaps be 
to designate such endometna merely as pro- 
liferative estroua, or hyperestroua, the infer 
ence being that we are dealing with a purely 
estrin produced picture. 

Some authors have reported the finding of 
premenstrual secretory endometrium In cases 
of functional bleeding Since no hormone ex 
cept that of the corpus Ioteum can produce 
these secretory changes, this finding at once 
removes such cases from the category under 
present discussion, though they may possibly 
stiff be of functional nature To put it an 
other way there is little doubt that other 
f setora than hyperestnnism may at times pro- 
duce excessive Bleeding even with apparently 


normal organs, though my experience leads me 
to believe that this group ia a small one. That 
the uterine musculature may at tunes be at 
fault, with the production of a genuinely myo- 
pathic bleeding seems probable though ft is 
difficult to prove. The same may be said as 
to a posrible rflie of the vascular and vaso- 
motor systems, or for that matter of the 
nervous system In general We are in almost 
complete ignorance of these cogs in the men 
atrual machinery our knowledge of the latter 
being almost entirely limited to Its endo- 
crinology and histology 

In the occasional case In which a secretory 
endometrium Is found in association with sup- 
posed functional hemorrhage my own reac 
tion has been to suspect the correctness of the 
diagnosis and to bear in mind the possibility 
of some not easily discoverable structural 
lesion such aa a submucous myoma, a uterine 
polyp or a low-grade chronic pelvic inflam- 
matory disease. This is not to deny the pos- 
sibility of functional hemorrhage due to other 
causes than the persistent unruptured folllde, 
especially as we know too little of the possible 
rflle of other endocrine glands, such as the 
thyroid, in this connection Occasionally 
though not often functional bleeding is deariy 
due to hypothyroidism and readily cured by 
thyroid medication 

Paikdancnl pkyjittery To revert again to 
the pathological physiology of the common 
type of functional bleeding I have ahead} 
stressed the fact that so long as the endo- 
metrium is receiving a steady supply of estrin 
bleeding does not occur How then can we 
explain the bleeding phases, some times short, 
more often prolonged, often periodic, not in 
frequently very irregular not rarely continu- 
ous? On the basis of what Is now accepted as 
to the hormone mechanism of menstrual 
bleeding in the human female, or of estrocs 
bleeding in some of the lower animals, the 
obvious explanation would be that the estrin 
blood level undergoes drops at varying inter 
vals, and that it is this estrin withdrawal from 
the endometrium which is responsible for the 
bleeding 

What explanation however can we make 
as to these intermittent drops in the estrin 
level? For this we must turn to the reciprocal 
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relations existing between the ovarian and 
anterior hypophyseal sex hormones While it 
is true that the anterior pituitary lobe is the 
“motor of the ovary,” and that failure of 
an tenor pituitary function means a failure of 
ovarian function it has been established that 
the ovary in turn exerts a reciprocal effect 
upon the anterior lobe. The work of Moore, 
Hisaw and his collaborators, as well as other 
investigators, has shown that prolonged and 
excessive estnn administration I 3 followed by 
inhibition of the antenor lobe function and 
that, with the latter in abeyance there fol 
lows an inhibition of ovarian activity 
In our cases of functional bleeding a similar 
mechanism seems to operate so that when the 
estnn level reaches a certain point there is 
produced an antenor pituitary inhibition and 
in turn an inhibition of follicular activity m 
the ovary' with the drop in estnn which is 
responsible for the bleeding phase I have 
compared the mechanism to that employed 
in our automatic heating systems in which 
the production of heat is automatically shut 
off when the temperature of the house reaches 
a certain level The interlocking relationship 
between the two glands is thus seen to be not 
only qualitative, but also quantitative, and 
this is true of endocrine relationships In gen 
enil, a fact often overlooked 
As to the local or anatomical findings in the 
bleeding phase with which we are not directly 
concerned m this paper suffice it to say that 
there is no such extensive desquamation as is 
seen during menstruation although small, 
localized infarct like areas of necrobiosis are 
commonly seen Schroeder believes that these 
small areas are the source of all the bleeding 
an explanation which, to me has never 
seemed to carry conviction It is difficult to 
believe that such tiny areas could give nse 
to the very massive haemorrhages sometimes 
observed especially In view of the moderate 
bleeding characterizing normal menstruation 
where practically the entire surface 13 lost. 
Some other factor, such as increased perinea 
bQity of the blood vessel walls and increased 
diapedesis must be invoked to explain the 
bleeding from a surface which grossly, at least, 
often appears quite intact The histological 
picture during the bleeding phase, m so far 


as the swiss-cheese pattern is concerned, is 
quite similar to that seen in the non bleeding 
phase, there being no such histological cycle 
as occurs in normally menstruating women 

So far I have discussed chiefly the o van an 
hormones as direct causes of this disorder 
In conformity with the general subserviency 
of the ovary to the anterior lobe, there can be 
no doubt that the underlying cause is to be 
sought m the latter The prolan A principle 
is obviously the dominating one concerned as 
it is with follicle ripening and the production 
of estnn. The absence of corpora lutea in the 
ovary would indicate a lack, or deficiency of 
prolan B, the luteinlnng principle of the an 
terior lobe, if we accept the concept of the 
duality of the two principles The fact that 
some excellent physiologist# believe that it is 
the luteinizing principle which is also respon 
sible for ovulation would explain the failure 
of ovulation in cases of this type On the 
other hand, the recent studies of Kurzrok 
suggest that prolan A is the factor concerned 
with ovulation If the finding of prolan A just 
before the ovulation time may be accepted as 
evidence to this effect. 

Already there is a considerable body of ex 
penmen tal evidence to confirm the natural 
assumption of the underlying rble of pituitary 
dysfunction as the cause of functional hremor 
rhage but when we try to seek even further, 
for an explanation of the pituitary disturb- 
ance, we meet the same stone wall which faces 
us when we seek for the underlying cause of 
menstrual rhythm and penodiaty The secret 
is still sealed within the pituitary, to which 
all evidence points as the ruler of this rather 
turbulent endocrine republic. 

SOME ASPECTS OF STERILITY AND FERTILITY 

Women who are suffering with functional 
bleeding associated with hyperplasia of the 
endometnum are characteristically sterile, for 
they do not ovulate Furthermore, since there 
are no functioning corpora lutea in the ova 
nes, there is a lack of the progestin so indis- 
pensable for the premdatory changes without 
which implantation can not occur And yet 
m many of the milder cases the bleeding is 
periodical like normal menstruation, and the 
amount of the flow may be only slightly above 
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normal. I eropharite this because it IU nitrites 
the fact that periodic*] bleeding not dis- 
tinguishable diniCAlly from normal bleeding 
may occasionally occur without ovulation 
In the overwhelming majority of women, of 
coarse, the mechanism ia of the well known 
ovulatory variety but the exceptions to this 
rule are, I believe more frequent than has 
been believed. My observations lead me to 
think that, even ti menstruation is normal 
the non-ovulatory type of periodical bleeding 
Is not rare in women near the two extremes 
of menstrual life when pathological function 
al bleeding is so often tern. A normal puberty 
presupposes a perfect conjunction of aeveral 
endocrine phenomena, and this does not al 
way* occur For example the follicle ripening 
mechanism may be operative before the ovu 
la Ung and luteinizing effect* are unlimbered 
and an anovulatory type of periodical bleed- 
ing clinically quite similar to normal menitru 
atlon may occur Tbit ii an adequate erpLaoa 
don of the well known fact that nubility and 
fertility are by no mean* in variably syn- 
chronous 

As the woman approaches the time of 
actual menopause it u quite posable for 
the cyde again to revert to the anovula 
tory type the common eatnn progeatm se- 
quence being superseded by a purely e*tnn 
mechanism in ao far as the ovaries are con 
corned U any age during the reproductive 
epoch oa a matter of fact, such a mechanism 
ma) develop and this possibility mu*t be 
borne in mind in seeking for the cauae of 
otherwise unexplainable sterility 

Thi-re ha* been much discussion a a to 
whether the anovulatory type of cyde, ad 
nuttedly the exceptional type in women t* 
to be considered pathological Differences In 
opinion on thl* point are explainable entirely 
by differences m the definition of menatrua 
Uon If the traditional defimtkm of me naira 
atwn jj a periodical discharge of blood from 
the uterme mucous membrane is accepted 
certainly anovulatory bleeding of the period- 
ical type imdrr discussion comes within thli 
definition If on the other hand one add* to 
the definition the requirement that ovulation 
and corpus luteum formation must occur it 
i* obvious that anovulatory bleeding ii alwav* 


pathological even though It clinically umu 
Isles normal menitruatkra perfectly 

Such a restriction of the definition reminds 
me of the rapid mental nhiit exhibited by the 
Turkiih physician in a caae quoted by Gar 
naon in hi* EisUry of llcdkint The. patient 
wa* a Turkish upholsterer who daring the 
ddirium of typhus fever drank from a pail 
of pickled cabbage and recovered Thereupon 
the Turkish doctor declared cabbage juice a 
apeofic for the di tease. The next patient 
dying under this regimen however they modi- 
fied the dogma by saying that cabbage Juice 
it good for typhus provided the patient be an 
upholsterer 

My own viewpoint is that the time honored 
dial cal concept of menstruation a* a periodical 
uterine bleeding enunciated long before we 
knew anything of possible difference* in its 
hormone mechanism, la the logical one to 
accept Corroborative evidence of the two 
type* of menstruation has been abundantly 
furnlahed by students of reproductive physi- 
ology in monkey* in which the cycle is ao 
similar to that of women The two type* are 
*een not only in different monkey* but also 
in one and the umc animal at different season* 
of the year even though the merutruai flow 
itself *how* no alteration In rhythm or amount. 

OVULATION TEST 

The occasional importance of the above 
facta In the study of our *t entity case* U 
obvious. The question naturally arises as to 
whether or not we can determine whether the 
individual patient i* ovulating Thh can, I 
think, be unhesitatingly answered in the af 
finnative. The endometrium 1* the register 
Ing board of the two ovarian hormones, and 
we know the effects which each produce* upon 
it The ovulation test, aa we designate it, 
consists limply in obtaining for microscopic 
examination a bit of uterine mucosa shortly 
before the expected onset of 4 period. If the 
woman has ovulated * corpus luteum ha* 
been formed in her ovary progestin has been 
secreted and definite secretory change* have 
been produced in the endometrium as can be 
determined by rim pie microscopic examine 
tion with occasional differential staining for 
confirmation. 
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II on the other hand, a proliferative, non 
secretory picture is found, we may conclude 
that there is no corpus luteum and that ovu 
la tion has not taken place I could ate a 
number of instances in which this test has 
proved of much value For example, in a 
recent patient, aged 39, in whom both tubes 
were blocked at the isthmi, and m whom I had 
planned performing resection of the dosed 
portions and tubo-endometml anastomosis, 
the finding of a non-secretory endometrium 
just before menstruation prevented an opera 
tion which would undoubtedly have been 
useless. 

Once again I emphasize that the anovu 
latory cycle is the unusual one in women, and 
that in the vast majority of women a secretory 
type of endometrium 13 to be expected just 
before menstruation. But m the compare, 
tively small group of cases of otherwise unex- 
plainable sterility, where tubal patency tests, 
endocrine studies, metabolism determination, 
semen examination, and other studies have 
failed to reveal a cause I am m dined to think 
that as opportunities for observation increase, 
a not inconsiderable proportion may be ex 
plained bv failure of ovulation This is espe 
dally to be sought for if the menstrual periods 
are somewhat free and perhaps slightly lr 
regular 

I emphasize once more the Importance of 
microscopic study of the endometrium in the 
study of functional menstrual disorders, for 
this tissue is a mirror of ovarian activity, and 
we can often learn more from it than we can 
from blood and unne hormone studies, im 
portant as the latter are in many cases The 
quantitative hormonology of blood and unne 
moreover, is impracticable in everyday prac 
tice, while valuable information is often ob- 
tained from the far simpler histological stu 
dies of the endometrium. 

To obtain, tissue from the uterus an anscs- 
thetic is not by any means always necessary, 
although this would be fully justified by the 
value of the information gamed In the ma 
jonty of cases, however, specimens for study 
can be obtained without antes thesia either 
by using a curette sufficiently amall to pass 
through an undilated cervical canal, or by 
some form of suction During the past year 


or so, I have been using suction by means of 
the electric motor pump the cannula for m 
troduction bang a modification of the Rubin 
insufflation cannula. More recently still, we 
have modified this by building a very small 
serrated curette on the open end of the can 
nula 1 By means of this suction curette and 
the electric pump we can almost always obtain 
suffiaent tissue without antesthesm for micro- 
scopic examination, and In some cases, in 
which the endometrium is sufficient!} loose 
and fluffy, can perform a fairly complete 
curetting The powerful suction engendered 
by this method is apt to cause some pam but 
this is usually easily bearable and the pro- 
cedure requires only a few moments After 
all, however, any method which will yield 
tissue suffiaent for diagnosis, without pain to 
the unomesthetixed patient, should be satis- 
factory If light antes thesia is required, as 15 
sometimes the case, there it no reason why the 
customary dilatation and curettage should not 
be carried out 

The nch possibilities of this suction or sue 
tion curette technique for the investigation of 
other mtra uterine conditions may be men 
tioned in passing I need only suggest that It 
will furnish an excellent means of studying 
the day to day variations in such conditions 
as amenorrhoea, in some of which at least, a 
histological cyde does occur, as I have found 
in a few cases How does such a cvcle differ 
from the normal and what takes the place of 
the bleeding phase? Again, if a suffident 
number of such procedures are earned out, 
it seems reasonably sure that embryologists 
will be made happy by the acadental finding 
of fertilized eggs in earlier phase* whether 
Implanted or ummplanted, than the 9 to 11 
day old Miller ovum 

Finally, as regards the anovulatory type of 
cyde, it should be added that this is only one 
of the endocrine mechanisms which mav be 
concerned in sterility, though with the others 
there is often some manifest suggestion of 
endoennopathy For example m the far more 
common form of sterility associated with adi 
posogenital dystrophy there are present also 
amenorrhoea and a rather characteristic type 

sa.-° * toa ' - *• 
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appearance of estrrn ocam danng the mm- 
panic would confirm thii impression although 
it has been shown that the dlmactenc 11 an 
epoch of changing blood and unne bormon- 
oiogy with excess of estrin In some phase* 
deer ease in others, while m still others the 
chief feature u the excess of prolan A. I 
have been impressed with the infrequency of 
troublesome vasomotor symptoms In cases of 
functional menopausal bleeding commonly 
accepted to be produced by hyperestrinism. 
It would be foolish to generalize on the baaia 
of such observations, but the widely prevalent 
use of estrogenic substance* in the treatment 
of the menopausal symptoms is certainly 
given a measure of support by this circum- 
stantial evidence 

or nra interesting endocexnopathies 

Another though rather rare type of endo- 
crine disorder in which I have been much 
interested is that observed in association with 
certain ovarian tumors which, among other 
endocrine effects, produce at times a re m a r k 
able ch an ge m secondary sex character One 
not very rare group of tumors, the granulosa 
cell carcinomata exhibit a strong hypcrfemin 
lung influence so that In children they bring 
about precocious puberty and menstruation 
while in elderly women they may produce an 
apparent re-establishment of menstruation 
The opposite group the arrhenoblastomata, 
secrete the male instead of the female bor 
mone and thus chat phenomena indicative 
of masculinixation and defemlnixatlon These 
tumors, however constitute a story m them 
selves and one inextricably bound up with 
the i till hazy story of sex differentiation m 
general so that this variety of endocrinopathy 
must be passed by with mere mention For a 
discussion of the subject, the reader may be 
referred to the recent paper by Novak and 
Long 

I would have liked to discuss such interest 
Ing dml cal applications of biological knowl- 
edge as are Illustrated in the treatment of the 
gODorrhceal vulvovaginitis of children by the 
estrogenic substances and the treatment of 
undescended testis by the administration of 
the anterior pituitary like hormones of preg 
nancy urine It might haw been of interest, 


too to discuss the diagnostic and prognostic 
application of the pregnancy tests in the m«n 
agement of hydatidiform mole and cho no- 
epithelioma. 

Another question inviting discussion is the 
possible application of the law of follicular 
constancy ’ as enunciated by Lipsdiuetx, In 
the explanation of the cyitic degeneration of 
conserved portions of ovarian tissue, and per 
haps the responsibility of pituitary dysfunc 
tions of one sort or another for many cases 
of cyitic ovarian degeneration Certainly the 
histological pictures found in such cases are 
quite similar to those found in the ovan.es of 
laboratory animals after injection of pituitary 
extracts of one form or another 

Finally it might have been of interest to 
indude a discussion, though it must have been 
a speculative one about the reverse effects of 
pelvic anatomical lesions upon not only the 
ovarian but also the pituitary function. Cer 
tainly it is difficult to explain In any other 
way the disturbances of menstrual amount 
and rhythm which are so common with uterine 
myomata, ovarian tumors, chronic pelvic in- 
flammatory disease and other pelvic lesions 
A comprehensive survey of the functional dis- 
turbances would also have to mdude many 
cases in which definite anatomical lesions art 
present m the pelvis I need dte only one 
instance that of ectopic pregnancy for with- 
out question the mechanism of the endometri 
al bleeding characterising this condition is a 
hormonal one emanating primarily from the 
ectopic trophoblaat. Many other examples 
might be discussed were there time for this 


EPILOGUE 

While it is difficult to condense into a short 
summary the rather general discussion of en 
doenne relationships in which I have indulged 
I would a gain empnasixe the patent indispens- 
ability of a knowledge of sudi matters to the 
gynecologist who would practice his specialty 
intelligently An interest in endocrinology 
will change one s whole clinical viewpoint, 
and will freshen one s interest In many clinical 
problems which have threatened to become 
hackneyed and stale 

While our knowledge of the subject is sob 
incomplete and in many fields only nebulous. 
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there is perhaps no branch of mcdiane in 
which such rapid strides have been made in 
such a short time Thus far investigators 
ha\e been studying chiefly the broad quahta 
ti\e aspects of endoenne relationships but 
there is reason to believe that future work will 
reveal that endocrine equilibrium connotes a 
finely balanced quantitative relationship be 
tween the van o us endoenne organs. Another 
broad pnnaple m need of elucidation is the 
r61e played by the vanations m sensitivity of 
the recipient tissues to endoenne influences 
and the factors governing such variations for 
this seems just as important as the study of 
the endoenne dysfunctions themselves. 


Man> other fields of investigation, rich m 
promise to both scientist and clinician, lie 
before us The laboratory investigator must 
bear the brunt of the burden but the dimaan 
can be if he will a valuable co-worker rather 
than a mere parasite This is possible only 
if he has prepared his mind by familiarizing 
himself as fully as possible with what has 
already been accomplished His insight into 
his cbm cal problems will be clearer and deeper 
if he views them with one anatomical and 
one physiological eye, harmoniously co-orch 
nated so as to bring these problems into 
sharper focus than it is possible to do in on 
other way 


Discussion 


Da. Geoboe \ an S Surra Brookline Dr 
Novak* lucidity in dealing with thrae hormone 
mechanisms call* forth deep admiration on my part. 
Hi* conservative but free thinking ha* been of real 
aid to us all In crystallising our present knowledge. 

Dr Novak ipeaka of the luitalning force that 
eatnn has in preventing the endometrium from de- 
generating and desquamating In confirmation of 
this, it ha* been ob*erved that very l*tge amount* 
of e*tiin given lust before menstruation have result 
ed in a leiwened or even ft scanty flow Furthermore, 
the more or leas intact estrous endometrium of typl 
cal dysfunctional bleeding supports the idea of" the 
sustaining ability of eatnn. However our knowl 
edge of what happen* at the time of conception, and 
the ability of progestin to prevent or atop bleeding 
In women or experimentally in monkey*, make* it 
necessary to consider the luteal hormone a auatain 
mg factor alio 

I hesitate to complicate by theoretical considers 
tions the clear description that Dr Novak ha* pre 
tented of the endocrine situation in endometrial 
bleeding but feel that a few point* might be brought 
out to demonstrate that the picture it not yet 
complete. 

Htemonhage into the follicle ruptured by ovula 
tion is well known. Careful studies show that at the 
time of ovulation there 1* actual extravasation into 
the endometrial stroma and occasionally blood is 
ued from the uterine cavity Could this bleeding 
due to a drop in the level of e*trfn? It doe* not 
seem so since estrin is known to be on the increase 
at this time. 

If endometrial flow is the result solely of the re 
moval of the two sustaining factor*, estrin and 
progestin, wh\ i* it that other animal* with regular 
ovulatory evdes do not show this phenomenon? 
Dr Novak has found evidence of an ovulatory cycle 
in women with amenorrhera by histological studies 
of the endometrium and we have demonstrated the 
same thing by the finding of cyclic rises and drops 


in the excretion of estrin in a woman with complete 
amenorrhera. of 3 years duration That actual ovu 
la tion occurs is proved by the fact that these patients 
do become pregnant. Why do they not bleed? 
Conversely why do both women and monkeyi at 
times menstruate (I use the term guardedlv) with- 
out previous ovulation or corpus luteum formation 
and when they do so would one not expect the flow 
to be excessive and prolonged 5 Furthermore as 
Dr Novak points out, excessive bleeding may occur 
in patients whose endometna do not show marked 
estrin changes My object in raising these points is 
to stress Dr Novak s feeling which we also share 
that a drop in the level of estrin cannot be the only 

f precursor of bleeding and that we must tee k another 
actor or combination of factors in order to explain 
these discrepancies. 

In support of this idea of another factor or com 
bmation of factors as a cause of bleeding fxr ie we 
have obtained, with the urine of a large proportion 
of patients with dysfunctional flowing a prolan A 
effect in immature rat*, using amounts which would 
give negative results if they came from normal 
women And almost consistently has this effect dis- 
appeared with the cessation of bleeding following 
treatment with the urinary prolan of pregnant 
women. These findings, together with the estrin 
drop can be considered advancing step* m the grad 
ual elucidation of the bleeding mechanism 

At present we decidedly agree that microscopic 
study of the endometnum gives much more reliable 
information than quantitative hormone analyses do 
A critical experimental study of the existing methods 
for extraction and biological assay' of prolan and 
estrrn in the blood and urine of non-pregnant »ub- 
jects ha» convinced us of their inadequacy We do 
not feel that we can determine even approximately 
the amount of prolan A excreted by a patient Until 
recently we thought we had been estimating urinary 
ratrin with a fair degree of accuracy, but now we 
find that the simple expedient of bofiing urine with 
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concentrated hydrochloric tod give* values op to 
io time* higher We arc thus hopefully struggling 
for refiaonenti in quantitative method! tad antra 
pete discovering m thl» manrurr much more then It 
1* possible for examination of the endometrium alone 
to reveal 

I am much intrigued by the finding of a cyclical 
increase In weight in relation to menstruation 
Weight Increase* hare been observed In caaea of 
migraine before attack!, at which time unnary pro- 
Un A hai made it! appearaira In view of the 
recently discovered hormonal change* in certain 
inrrmui of pregnancy I am of the opimoa that the 
cedema aeen in tneac condition* often has a hormonal 
background 

Allow me to emphasise Dr Nowak*! exhortation 
that even in it* undeveloped and apparently awn plea 
date preaent-day knowledge of these mechanisms 
u not diffi cult to acquire and can aid much in the 
interpretation of clinical problem! 

Da Jux \ meurr kltios, Boston We have been 
privileged to hear Dr Novak present a moat inter 
citing entertaining, and thorough paper on a very 
difficult subject It a probable that many have 
undentood all he ha* related but ft a more probable 
that lone hare not The latter a not due to Dr 
Novak a lack of deamea* but u due to a lack of 
undemanding of tha teams used and the complexity 
of the problem! Most of us who are working in this 
field and hare a aa tula dory knowledge of the ter 
minology muit atop and think orer ha reasons for 
believing as he doe* If certain phenomena that 
*c hare all noted in «rx work could be explained by 
tome of hi* theories, then we should hare a more 
intelligent conception of ha subject For example 
he has apokeo of endometrial biopsy. and we hare 
noted m our work in the Ovarian Dya/unction Clinic 
of the Massachusetts General Hospital that tha 
alight operation upon aroeoorrhreic patients Is some- 
time* followed bv a menstrual period If this b true 
we may aaeume that ovulation has taken place (an 
observation first brought to our attention by Burch) 
and It should follow then that some of the preg 
nancies noted alter the Rubin te*t and after bpKxiol 
injection of the uterus and tubes can be explained 
For if ovuUtwc take* place in certain instance* after 
instrumentation of the uterine can tv conception 
might perhaps occur It has long been noted that 
after a dilatation and curettage of dyamenorrixmc 
and amenorrhmc patients the patient* periods be- 
come more regular and leas painful, and that fertility 
la raised Perhaps Instrumentation of the uterine 


cavity by restoring ovulation and normal menstrua 
txm, is responsible for some of our ancteaaes 
Again It has been noted by all of u* that after a 
thorough curettage of the patient with abnormal 
utenne bleeding a nor mal menstrual rhythm fre 
ouently follow*. This may be due not ao much to 
the curettage and removal of the hyperplastic endo- 
metrium as to tome atlmolatlon of the pitta tar) 
gland and through It of the ovary causing a normal 
rhythm to follow Many practitioner* often ask 
why it u necessary to give radium and \-ray treat 
ment or to operate upon patient* with abnormal 
bleeding, since curettage baa cured to many We 
who are surgeons and users of radium are often at 
a loss to explain totne of the excellent remits in 
patients treated in this simple manner It la quite 
probable that the stimulation of the endometrium or 
uterus may restore normality to the pituitary and 
otStt and therefore put an end to the abnormit 
bleeding The mechanism is hereby ovulation occurs 
follow mg Instrumentation is not clear at present, but 
it l* interesting to note that the feraife rabbit ore 
late* only at the time of coitus and that pseodo- 
pregnaocy with corpus lutenm formation folios* In 
the mouse after copulation with a sterile male 
Dr Novak baa atated that one type of abnormal 
Weeding is due to continuous eatrin production and 
that there is frecruently a persistent follicle and 
absence of corpu* Inteum formation There can be 
no doubt of the truth of the statement, for all of us 
hare noted these findings during peine opera t Iocs 
If the periutent fallide (usually a small cyst) ts 
removed, normal menstruation will be resumed It 
his been suggested that rupture of such a cv*t during 
Wmanual examination might restore menstruation 
Such a maneuver has been described and advocated 
in the bterature and In my practice I bare noticed 
its effect on tiro occasions It would be hasardous 
to advocate inch a procedure but It ts evident from 
this dtscusajoc that removal or rupture of a persistent 
cyst contain! og estrln causes the normal rhythm to 
be resumed and therefore Dr Novak’s explanation 
of such bleeding cases ts certainly upheld 

There are many other practical applications and 
many other observations that come to our minds as 
me master the knowledge of whit has already been 
worked out by nan interested in endocrinology 
Dr Novak Is certainly one of the foremost among 
inch investigators and his paper this evening demon- 
strate* ha great knowledge of tha subject I would 
like to thank him for all I hare learned fr«u hu 
talk tonight and from the study of many of ha 
excellent publications 
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THE UNSOLVED FRACTURE 1 

KELLOGG SPEED M FA CS. Chtcaoo Illinois 


B EFORE tins body of surgeons, bound 
by clinical ties the selection of a talk 
on fractures should cover a practical 
subject which might suddenly be of interest 
to any one of us The unsolved fracture is 
chosen for discussion because it is the major 
peripheral fracture of our skeleton, and be 
cause for more than a century its treatment 
and the results have been a matter of con 
troversy and inquiry among surgeons and 
because although the results obtained today 
show improvement, they are not at all com 
parable to those of other fractures The prog 
resa m the investigation of fracture of the neck 
of the femur has been along many lines which 
can merely be mentioned here without dis- 
cussion of their details The collection of 
studies and statistics gradually increases m 
our surgical literature, reports for the most 
part being based on observations and research 
in anatomy, physiology, pathology, roentgen 
ology and treatment, including end results 
Appended to this paper is a list of recent 
articles 

One hundred years ago the difficulties In 
treatment of this fracture which was recog 
nixed as of major Importance and had already 
invoked years of study, were discussed by Sir 
Astley Cooper in his work on "Dislocations 
and Fractures of the Joints.” He said in part 
"In the examinations which I have made of 
transverse fractures of the cervix femoris en 
tirely within the capsular ligament I have 
only met with one m which a bony union had 
taken place or which did not admit of a motion 
of one bone upon the other I believe the 
reason that fractures of the neck of the thigh 
bone do not unite is that the ligamentous 
sheath and periosteum of the neck of the bone 
are tom through, that the bones are conse 
quently drawn asunder by the muscles and 
that there is a want of nourishment of the 
head of the bone but I can readily believe 
if a fracture should happen without the re 
fleeted ligament being tom that as the nutn 
tlon would continue the bone might unite, 


but the character of the accident would differ, 
the nature of the injury could scarcely be dis- 
cerned and the patient’s bones would unite 
with bttle attention on the part of the sur 
gcon’ 

In 1834, there were claimed to exist 19 
specimens of healed fracture of the neck of 
the femur In the various museums of the 
whole of Europe including the 3 of Malgaignc 
at the DuPuytren museum and Tilanus 3 at 
the Hospital of St- Peter at Amsterdam 
H amil ton was inclined to doubt the authen 
tiaty of some of these specimens and believed 
that many of them were the results of old 
rachitic or other deformities Some of these 
doubts were later sustained by Basset and 
aired in his monograph It was further stated 
by Hamilton before 1880 that the number of 
specimens to be found m American museums 
was probably as great as all those in Europe 
and be advised that treatment "ought to be 
directed to the retention of the bone m place, 
b> suitable mechanical means for a length of 
time sufficient to insure bony union or for so 
long a time as the condition of the patient 
will warrant ” He employed a long side splint 
with extension of ro pounds applied bv ad 
hesive tape to prevent eversion of the limb 
but failed to employ any abduction 
Anatomical study of the neck of the femur 
has been directed along the lines of the archi 
tecture of the lamellar construction of the 
head and neck in relation to the trochanteric 
portion of the bone m weight bearing nn« to 
obtain a more or less diagrammatic viewpoint 
of how the angulated neck earned the super 
imposed body and yet permitted freedom of 
motions m the hip joint The internal ar 
rnngement of the bone is found to conform to 
the requirements of these two purposes and 
to fit In with the general supporting trabecular 
scheme of the pelvis as earned up to the spine 
Another most important point has been an 
acceptance of the idea that the blood supply 
of the head and neck comes from 3 sources 
(1) through the hgamentum teres the artenea 


mcter.Or.tfc* prr-^tel brian tin dual Coqttw, tfcc \mna* CoOej, oi Dortoo. Octel-r J-ro. 
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F tr Head rcmoi rrfjNcnerobrr 4, 03 M no: it* 

alter fracture arth non union The dark area* ibenr bone 
of ontnuJ dnmty •> of tbe tm» of aeodent, do* a*rp- 
tJauDy nec r o ti c The hitler »ip*i npruui i effort* it 
bone replacement and ra\a*cnl*n** non The cirtilacrDoc* 
rtm k u bi qmte intact witboat plea tin k On lb* neck 
turTiet tt found bone *b*orption and mm* *«*\ d 
oaaeoua atroctnre The finer detail* *nd tn juo *cop*c find 
mjp ha e been jnen m other trhdrt 

of which art shown by Chandler and Krru 
scher to be present in nearly aD individuals 
(a) the periosteal vessels and (3) capsular 
branches of the anterior and posterior cervical 
artenes We have also come to believe that 
there 11 some extension of blood vessels 
through the epiphyseal plane into the head 
from the superior nutrient artery 

Physiological investigation has been direct 
ed toward the change* in this part of the bone 
during adolescence and senilit} and their rda 
tion to bone repair after fracture. Stud} of 
sections of the femur continuing old observe 
tkms demonstrate that in senlhtv the canal 



FTj 3 Left fi g ure , redoerd fracture of neck in ■ Unpt 
hoary woman, 73 JT»r» old, rn the enmentxw*! poaitkxi 
and pluter dreMm*, illy a, 193 Tbe bead appear* 
Ttthle. JUrfit btnr*, urn* May 17 1533. Tbe patient 
had iS wetti tn pluter then •or* * walking cahpex for 7 



al*ht rotation f tbe head, bet rrj lutle endorse In tbe 
cto** rpeermen of *a\ mal-poainoc The main portion of 
tbe bead *erm» mine with tome lighter area* around the 
nm a* of boa* replacement bat no true boay anna b»i 
occurred and no effort at new bone formation ha* atartrd 
from tbe iroefaantenc fragment- The anrulatk* of tbe 
trwbecwlar line* at the fracture plane and the loa* of detail} 
tn tbe trochanter*. porUoo of tbe bone ere apparent. Tbe 
rpe oro eu doe* not tboer definite booe rrpiareineirt a* 
rtartin* from tbe eneb entenne via the fo\e* which may 
bare been occfrxlrd or of minor caEber jet tlx bead u 
not dead tn rwoii* No w eu jn bcarmr bad ever been per 
nutted to that factor of pa na m e l* eliminated- Not* tbe 
mtact cart Ci pe Ncannuoo to a h e bead 

openings In the bone enlarge In diameter espe 
cudlv In the neck where the cortical shell of 
bone is the thinnest, but contrary to previous 
understanding according to Radasch the 



TTrettri The bead atd »e t in a brJJe and the t.nlrai *1 the 
neck hoidinr Sha w*i coctn-aed 00 the cahper 3 addr- 
hreil rnmthi and note hi utxfactorr faDCticcal c»e ta 
the Joint with no farther bony chance*. Fbika to a ba 

bead 




SPEED THE UNSOLVED FRACTURE 


343 


amount of organic material m the bone alight 
ly increases in ages from 60 to 90 years. The 
average adult lias 39 to 40 per cent of organic 
material m his femur whereas m advanced 
age a proportion as high as 42 per cent is 
maintained. The cause of fragility m old 
bones cannot then be ascribed to their loss of 
organic material with resulting change in the 
cl as ti at} required for resistance to stress but 
must he In the change m porosity and thinning 
of the bony wall, which overbalances any gain 
of organic material Although repair by callus 
after fracture will be attempted in this senile 
bone, the effort must represent a distortion of 
ordinary healing inasmuch as the regressive 
changes incidental to age still go on and two 
conflicting processes ore at work 

No accepted evidence has been offered of 
the exact physiological nature of the changes 
affecting the epiphyseal area before the occur 
rence of separation of the epiphy3is in adoles- 
cents to prove that it is directly based on local 
or constitutional disease Many instances oc 
cur in fat youths but no definite relationship 
between thyroid, hypophysis or other endo- 
crine disturbance accounts for all cases Some 
have shown pre separation changes betrayed 
by a luckily madeX ray examination, or symp- 
tomsof slight pain orlamenessbave existed pnor 
to separation Mild trauma or muscular action 
can betracedm thefmaleauseof nearly every one 



Fig 4. Hip ol a young man S yean after traumatic 
epjphyieal *eparatfon at tie neck of the femur replaced 
accurately ImmobflLred 16 week*, and *upported with a 
walking caliper 10 mouth* He had grown 8 inches In 
height following the teparatkin with 1 K Inches thortening 
in the injured leg very good final palnk** function range 
of motion In joint restricted about 50 per cent The head 
ha* broken down with flattening and abundant new bone 
ha* formed In the neck. Union to a bead undergoing late 
a*eptlc necroafa with deformity and joint change* Involving 
the acetabular surface 

A glimpse at the reported investigations of 
local pathology betrays the great interest in 
this phase of the fracture Most Important 
have been the findings m the hips of patients 
on whom operation was performed and the 
relatively scant postmortem material obtain 
able. The amount of tear in the capsule of 
the joint — rarely complete, — the character of 
the fracture plane, and especially its reduction 
and the rapid loss of bone substance in umm 
mobilized or reduced cases has been watched 
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Fn 6 Ilcmry male, 40 ) etn old, 6 month* after 
attemp ted fiiat*m a i nrck fracture The trodantenc 
pcrtirm o t the booe *»« puahed np by wortt betrmj cm 
■ a □ortcofnurd fracture and lay ccenplctefjr pr*tenor to 
the head Operation for bone praft mto the head waa 
planned »nd Carted DriBcnltiea m freorj the trnrhan- 
tenc trarment and hcmonfane led to abort and abandon- 
ment of operation when rmhf a ude-tD-ole contact had 
been obtained Tha film represent* the condition montha 
after r emo val from p Inter and altar ■ cj(tt boancf in a 
walking caliper H hai no pam, a fair ran*e of nuUni, 
and bo chance m pooticei Apparently a union by lateral 
coot*i only mlboot prop 0 appcoition t nable bead 

The principal pcnnta of interest have been in 
the behavior of the head of the bone after 
fracture the changes developing m it or its 
cotering cartilage resulting in interference 
with blood supply aseptic necrosis- revascu 
lanration and substitution for dead bone by 
newly formed bone Studies have also been 
made of resulting changes in cartilage of the 
head of the femur and the acetabulum involv 
ing slowly progressing loss or deformity of 
cartilage over area* of dead bone with replace 
ment by bone from the subchondral areas, or 
complete collapse depending on the length of 
time or the amount of unwise weight bearing 
permitted after fracture. Observation of pa 
tients over long periods of time coupled with 
roentgenological investigation has advanced 
our ideas of prognosis and treatment and sup- 

C .ented the information gained m other 
ches of the study The fate of the head 
separated from the neck, or attached to it In 
proper approximation can be followed and 
foretold largely by Its complete or partial 
change of density a* compared to neighboring 
bone This Information however still leaves 
something to be learned about the fracture. 
One cann ot say in the early weeks after frac 
tare, even m an average adult or adolescent to 
say nothing of a senile person whether the 


headma^iven case will die and yet unite to the 
neck, or live and umte and later break down to 
flatten and slowly disintegrate, after hope had 
been advanced of a perfect restoration It Is 
this great uncertainty of the fate of the head 
and its subsequent mechanical changes which 
hold this fracture in the unsolved dess 

From the studies of Santos, Pheimster 
myaelf and others. It u known that 4 general 
results are to be obtained — a dead head with 
no union or a real union (which Is rare) a 
live head with no union, or a non union (which 
Is far from uncommon) In hls recent report 
Phemlster states that he has seen 49 patients 
at varying periods after fracture, following 
different methods of treatment, of whom 17 
had beads which were alive, 8 with union, 9 
with non-union There were 32 cases of com- 
p etc or partial necrosis of the bead with union 
present in 4 and non union In 28. 

Pleat formation and other cartilage changes 
incidental to disease as described by Freund 
are not found after fracture, but replacement 
of cartilage and final!} pennus formation with 
adherence of the head fragment In the ace 
tabulum are seen True ankylosis of the hip 
joint has been found after a healing of the 
neck of the femur 

Roentgenological investigation has covered 
a study both of the patient s bone in si/k and 
of the specimens removed, coupled with the 
summary of the pathology and histology pres- 
ent The most recent \ ray advance has also 
done much from the popular standpoint to 
influence treatment 

Every surgeon should know however that 
not only the amount of union between bead 
and neck can be shown on the "V ray film but 
that even more important information can be 
conveyed The film must show both hip joints 
and the adjoining parts of the pelvis The 
amount of regional atrophy about the frac 
hire, a natural sequence of the Injury and loss 
of activity the changes in the head showing 
by retamed original density or by mottling 
whether the head is entirely or partly dead or 
is undergoing bony replacement, along with 
changes m configuration indicating flattening 
or collapse or cartilage changes may all be 
read from one film. The future of the fracture 
from the standpoint of union to live or dead 
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Fir. 7 (l, A. S7 old wonun with fracture of neck of 
the femur m a limb the rite of in otd InfantBe p*r*lyri». 
Afinfpalitfve redaction attempted \ wteki after accident 
followed by tbe conTtntional period In plait er Only fair 
apporitlon ru obtained b Same hip 8 months later 
After removal from plaster had been walking in caliper 


with very little weight bearing Non-union to dead bead 
betrayed by tbe relath e densities of tbe bone fragments 
c, Same patient after a Whitman reconstruction operation 
bad been performed A fair functional result was obtained 
in this patient considering the defect In theleg from a former 
paralysis 


head, or a hopeless outlook which might be 
bettered by operative procedure of fixation or 
reconstruction, can be thus exposed in a senes 
of films taken at intervals after treatment is 
started. 

Rigorous analysis of films and results ob- 
tained by reduction or operations and careful 
clinical examination after months of supposed 
perfect reduction lead to the development of 
roentgenological technique for lateral views of 
the head and neck of the bone The surprising 
result was that there had been as high a per- 
centage of functional use and slight disability 
as had been found m the average case because 
glaring deficiencies in angulation or appron 
mation of bony surfaces were exposed How 
ever union was found in some instances m 
which complete or perfect approximation had 
not obtained — a condition known to exist in 
many fractures throughout the body 
An understanding of my title lies in a review 
of the care of this fracture the mechanical 
treatment of which was put on a rational basis 
by Royal Whitman 45 years ago His sug 
gestions have only slowly been adopted by the 
surgical world more rapidly in Germany than 
in France and England In the United States 
every effort has been made to teach the basic 
points in the last generation, but there is still 
woeful lack of application of the principles 
laid down by him Traction on the leg, inver 
sion followed by abduction, are not universally 
used, partly because of lack of interest among 
many men handling these fractures and partly 


because these same men including many sur 
geo ns who receive patients with this fracture 
do not know how to apply a comfortable last 
ing and serviceable plaste rdre&sing with the 
patient in the position of reduction There is 
no excuse for this lack of treatment ability 
since, through Hawley’s ingenuity we ha\e 
been given the fracture table For that mat 
ter a proper plaster-of Fans dressing may be 
applied by use of a simple padded perineal 
post on the edge of a table with the patient 
lying on an inverted bowl as was done 30 
\ears ago 

Failing on account of some of the points 
mentioned in preceding paragraphs or for 
other unknown reasons to get union in a 
satisfactory percentage of instances surgeons 
turned to operative attempts to force tbe 
fracture to heal or to remove the head as 
advised by Sir Robert Jones In 1902 Murphy 
began nailing on the heads of femora. Delbet 
perfected his screw and hip guide a few years 
later and there has followed a senes of differ 
ent operative attempts some with some with 
out opening the hip joint all aiming at dose 
and exact lasting approximation of head onto 
neck. Ivory and bone transplants into the 
head via the trochanters, nails, special screws 
the Smith Petersen flanged nail and lately 
nails or screws applied along guide wires in 
serted through the trochanteric portion of the 
bone under fluoroscopic guidance — devised 
by Sven Johannson, Jerusalem, and others — 
are all being tried. Hfllebrand has reported 
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Fif s a, Fradsrecf c*ckma 35 jtsioJd woman Sttn, 
rwfaccd, and put in platter wilhtn > hour* after accident, 
December jo, yji b Same patient, both hip* m plattrr 
December 931 Replacement, apportion, anjW of 
neck, bD aeuu Rood c, Sam* hip* \pnl 9 jj ;n*t oct 
of tmmotahzaboc \ppaimtiy food tmjoo to bee bead 
d, Sam* fractured top Jana 6, 931 Dnaro food and bead 
table twt neck aetma to bend a trifle Haa neter boro* 
an j anwjpported wnjht, *om cabper conttanlly e. Same 

favorably on the Hoti Richard method of 
nmlmg through neck of the femur into the 
head and on into the pelvis For delayed 
union Hey -Gro\ ci advise* taking the head 
out and bolting it on by a bone peg before 
reinsertion in the hip joint violating one of 
the sacred sources 1 f blood supply to the head 
via the ligament urn teres 

Manipulative reduction with subsequent 
plaster-of Pans dressing has held the most 
adherent* and ha* shown m statistical review 
of well handled tenes of cases by such men as 
Stem, Henderson, Campbell, and others, good 
result* In from 60 to 70 per cent of the cases 
Cotton ha* amplified manipulative reduction 


hip September 1 1911 Endencr ol bem* ab*orpCio* epper 
of »a± Hewcf oaths* pood, emoo perriiO f, Sam* 
hip N or ember 1 193 Hod merttkd a little at If bo* 


with endene* of ahaorpOon *pot* upper «d*c f (See cp- 
po*t p**e ) Same pattern, both bqia, Drmcbrr 1 19J1 
Has radiantly worn cabper and not re turn ed to worl 
H*d frixmeat definitely depraaed and denter than that 
of other ftrrrnr OatBoe ahfhtfy oral 

by artinaal impaction to drive the fracture 
turfaces together with a hammer striking on 
the trochanteric area in the axis of the neck 
after approximation of fractured surfaces. In 
spite of these methods of treatment, the per 
ceotnge of tmioQ* with retention of live beads 
in patients surviving taking all ages into 
consideration doe* not satisfy Darrach and 
Stlmson, in a eerie* of their cases found by 
checking with lateral roentgenograms a high 
percentage of inaccurate appositions which 
they fed may explain an unsatisfactory per 
cents ge of bony trmons heretofore obtained. 

Union to a live or dead head does not always 
follow the quite exact approximation which 
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Tig 8 conlmxtd h Same hip* Much i 1933 In 
creumg depraiicm of bead and d«±, with mottling union 
■till present I, Same hrpt September i. 1933. Head baa 
Increawnc density and U flattened- Union penkt* Calt- 
per removed as patient refuses to wear It longer Cannot 
aork and walks with limp but has no pain, j Same hips 
December a 1933 Neck flattened down to a right angle. 
Considerable restriction of motion In hip Joint with definite 
shortening of leg k, Same hlpa September 17 1934, with 


further progression In neck and head flattening fragmenta 
tion of head Increased density and dead bead Union still 
seems present. Pain and disability continue patient per 
suaded to resume caliper again. Mere changes In head 
due solely to vascular failure or to pressure reaction? The 
early prognosis of the fracture this patient sa ffered had been 
rood that Is, as of onion to a live head but the life 
history of the fracture In 3 years has proved to be just the 
reverse. 


must be aimed at in every case, whether ob- 
tained by manipulative, artificially impacted 
or operative means. When the head gives 
warning that it is to die becoming aseptically 
necrotic in part or completely, one cannot 
wonder at failure of union no matter how 
exact Is reposition In some individuals the 
trauma of fracture the loss of or even tem 
porary interference with blood supply add 
weight to the destructive processes alreadj set 
up m senile bone upsetting its physiological 
equilibrium and leading to its necrosis with 
subsequent absorption when the patient sur 
vives It would be e.tpected that these factors 
would not affect the proper healing of adoles- 
cent bones which are still in bone building 
health with senile changes not expected Yet 
some instances of this fracture m relatively 
young individuals lead to dead head and non 
union, in the adolescent, death and degenera 
tion of the head — in appearance strikingly 
similar to Legg Perthes’ disease — may come 
on months after an apparent bony healing of 


epiphyBeal separation These changes ha\e 
occurred when apposition of fracture surfaces 
has been most satisfactory, they are evidently 
either an expression of further progress of the 
unknown pathological changes present in the 
epiphysis before the separation possibly lead 
ing to changes comparable to those of senility 
or of too early functional use of the newly 
healed bone 

Weight bearing or pressure which exists on 
the head of the bone from the very moment of 
reduction or continues on the active process 
of attempted bone healing 13 the one factor 
which seems understandable as leading to de 
layed non union aseptic necrosis of the head, 
and deformity of the hip with joint changes 
If we concede that it Is largely pressure which 
causes absorption of the neck after untreated 
fracture, a similar pressure may act untoward 
ly after reduction with Whitman's method by 
too early display of force against the capital 
portion of the bone as yet unable to withstand 
It on account of internal vascular changes It 
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Fig 9 a, Recent fracture of Deck, J«Jy 19, 1918, mi]] 
> nr old aocnan. Tk* occurred during an attack erf alero- 
rngnckEtaa react date wm* concealed by attendaiu ax ihr 
roav have been allowed to fall out erf bed Head appeared 
able compared t the other femur b, Same htp, Decem- 
ber 5 1938 Opentfv « redoetjoo « a* performed tba edee* 
of the tao fragment* cot back with a chud and anrface* 
fitted together in exact appoaitm trader the r>« Fighteen 
veekl in plaater foOoaed, then aalking hiacaliper C, Same 
hr p, Feimiary j 19*9 Head appear* viable and union 
fires Joint apace teem* narrowed but fu n c ti o n very pood 

d. Same hip, January 9 igji, at leart jff >r*ri after frac 

tore Solid unyielding union to live bead If a bone Lrara- 
pUnt, mrrrw or dev ice other than enrple replacement mIUt 
freabemng had been employed credrt for final union and 
h e bead might ha e been fn en the 1 ternal apliat Thai 
e**e enakra one doabt the ne c rawl y aad poWJy the raJoe 
of aay mechanical internal tuition 




Fn o Seek fracture September 6, 931, m a young aomaa o>ear*e 4 d 7 
month* after injury Sba had been green 6 wrefca* immobdira lion in plait er Non- 
nnxn to a five head with modi pain and duafmhtY b Same fracture a/trr operation, 

Juno*o,iQj4 Surface* had been fre*bencd and held by antnrrwra bene graft After 

it weeka m plaater ahe «aa allowed to watt, to a cairper Head airre, entloo appar ^ 

entfy procuaed c. Same neck, August 14, 1934 Union lerrm unturned, no dcyrnwloc 

of neck, bo»d via Wa, bony trabecula da* e£jp mg acroaa fraetnre pirn* StfU waanag 

cahper Progooaa Tery good d- Lateral new erf tba preceding figure aama data, 

Angwt 14, 1934 A indicate* healed fractnra plane and B the imbedded transient 
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Fig 11 a, Frarturc of occk 5 months old In a heavy 
woman of 49 years, May 11 1934 She refused offers to be 
pat In plaster with redaction In January 1934- Non-union 
pain, never been oat ol bed Viability of bead questionable, 
n On operating table May 13 1934 Through a s m a ll an- 
terior Incision hip Joint opened fracture site exposed and 
freshened redaction and abduction. End of a small fieri 
We probe Introduced bet* ten fracture surf ace* as guide to 
drill for hole to cany transplant c, Same date as pre 
ceding, still on Hawley table Using probe as guide, the 
drill Ess been Inserted below the greater trochanter and 
advanced across the fracture plane, striking the probe, to 
enter the bead fragment which can be seen and felt to move 

is also possible that too early or too great 
pressure, as from unguarded weight bearing in 
walking, interferes with the long penod of 
time required for the return of the bony 
lamellar to their full maturity — a time varying 
with different individuals — and leads to a 



impaled on the end of the drill d, Same date after opera 
tion, encased In plaster of (Paris Bone transplant taken 
from the tlblal cortex (which seems very thm here prob- 
ably on account of tbe preceding 3 months in bed) has 
been thrust Into the bead along the drill tract. Position 
satisfactory e, September 13 1934 Just oat of plaster 
after iS weeks. Petition same as at operation, head a little 
mottled, union seems started at least, as there Is evidence 
of callus at fracture plane. k\ as this all due to the Im- 
plantation of the bone? Will the head retain vitality or 
will It go on to a complete replacement, and for now 
many months or years most weight bearing be 
guarded? 

reversal of the healing process and an absorp- 
tion with necrosis of the bone. Some of these 
changes are irreplaceable either by time or 
method of treatment, including greatly pro- 
longed freedom from weight bearing, but not 
from active motion whichisnodoubtbenefiaal 
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I'm i] Left, sjeanafter fintioc erf recrat neck fracture la an elderly woman, pa 
Unit cf Dr Hn(b ilcker.oa Unjoo to a live bead serua present. Right, 4 >e*n 
Uter Unns has held, brad has broken doan sod flattened Cartilag* collapsed, bone 
transact still ansbaorbed, bat welded to rat of fernerr Did transplant aw cngmil 
unjm? Did it interfers snth drenkteoo hi the head, coming Iroro the hgsroentmn teres 
D>d the bead die and fnjmrat on account of weight bearing after w\ eral yean? 





Fig x a. Repair of Iractnre of usd m a aoman jj 
years old, by means if tbs South Petersen nail Tba frac 
tare o ccur re d A crust >i tgj nail a as inserted August 
*4, gjs From tba sen ice of Dr Pbemaler it tbs Cnl- 
T tic t y of Oncago Qinm b, Sams patient. This film 
tmhai when plaster was removed cei October sd, l{ija Ap- 
position, anile of neck and penetration of nail all \ery 
good He*d appears slightly denser than scrroandiig boor 
wfth wefl-rtaxnded onthna and not mwtty Prognosis 


food c. Same hip February 7 iou P atient bad nn er 
ion a caliper bat had used crutches and not borne foQ 
aerjht 1 Inch pain Tbe bead apoeari as e p tic m Hy necrotic 
m upper portion tome effort at bona replacement In tba 
lower ball a bach b of less density Ubjocl, bowei er, has 
not beea obtained The trochanter* portico of tbe tees 
hat slipped op, tbe ned a depressed and tbe nail strange 
to say aboas cndence cf absorption In a noteb-hhe area 
near its head and a bttle roofbenmx at its extremity It 
maintains its long aus bat on * coders * bet her or sot the 
bead of tbe femur may not have rotated on it This b 
■early 6 mouths after operation d, Tba same hap May 
tgya Further dead bead and absorption cf seek In- 
creased absorption of tba usd, eWataoc cf tbe trochanter 
ncmnim to a dead bead e, Nail removed from paUent. 
Its ahsorptaoa and partial d^appeanm affect its stability 
as a fir* bon agent to a certain ext eat. If tba rirtnlitjoa w 
tbe bead has been so poor that death of It resulted, was 
chains In nail canard solely by mechanical stress, or by 
action of ceDs or chemical agents m blood mm’ Lowermg 
cf blood supply after fractals m tbe bead In hv feg hitm an 
may not ba so great as a • wi^ject 
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The average percentage of union is probably 
higher than it was 100 years ago but In com 
panson to practically all others this fracture 
remains unsolved Our organization might 
advantageously provide for a corps study of 
this lagging fracture. Such a study should lead 
to the adoption of a more or less orthodox line 
of care for the recent fracture consisting of 
gentle reduction by traction, inversion and 
adjustment of the trochanteric portion of the 
femur to fit its displacement, followed by ab- 
duction to the degree indicated in the p re- 
reductive roentgenogram as necessary to re 
store the angle of the neck and coaptation of 
fractured surfaces. This reduction would be 
maintained by immobilization in plaster of 
Pans. Such a method would be practiced by 
most surgeons A few might prefer to treat 
their patients by operation very soon after 
fracture employing selected methods in an 
attempt to minimize the penod of immobilixa 
tion and to avoid feared complications. All 
methods should be subject to proper \ ray 
control for position and progress of healing 
The convalescent penod must be guarded by 
adequate support of the fracture plane not 
only during the healing and re-forming of the 
bone of the neck but also during the first 
months after release from immobilization 
when weight bearing is begun At the present 
time there is no guarantee of ioo per cent 
cure The secondary changes in hip joint and 
femoral head still occur, caused possibly, by 
vascular deficiencies or other unknown factors 
following even in the face of most satisfactory 
replacement and apposition by any method in 
vogue with a supposedly proper period of 
immobilization and freedom from weight 
bearing Apparently they are immediate re- 
sults of the fracture or its treatment but they 
seem uncontrollable by present methods of 
care. The fracture is stBl unsolved 
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STERILITY WITH SPECIAL REFERENCE TO SURGICAL POSSIBILITIES 1 

BETIIEL SOLOIIONS, UD TRCPI FCOG 1IRIA F A.CA (Hoar ) Doatrt, Iaruum 
Uli Mm mm ! ■ II Cyaa o toaMl. St 1 1 1 m‘ H l^a l . DaUa 

Yrr ink a H~iUi **»m «c frrmn »a»u (\ irfil Aland IV) 


T HERE have been efforts to divorce 
gynecology from surgery and surgery 
from obs tetri ca, bnt it has always been 
our opinion that 0 bite tries and gynecology 
should go hand in hand and that the prac 
titioner of these subjects should be able to 
cope with any of the ordinary lurgical com 
plications which may an»e m hli practice In 
other words, let not the women of the world 
be dependent for their consultants in obstet 
ncs on practitioners who are gynecologists 
and who only do obstetrics In private prac 
tice A great deal of gynecology is due to 
bad obstetrics and the good gynecologist may 
make the future confinement a safe procedure 
whereas the ignorant gynecologist may Leave 
the organs m such a position that dystocia 
is bound to occur 

What is the surgical subject most allied to 
obstetrics ? Some might say plastic vaginal 
wort. W e believe that the link between ob- 
stetrics and gynecology lies In the attempt to 
cure sterility When this subject was chosen 
we found we were rushing Into a hornet s 
nest, from which we were inclined to run for 
we were well acquainted with the Meaker 
clinic In Boston, but sterility has been our 
dose study for upward of 15 years, so we 
decided to adhere to our decision 


It Is not Intended to go through the whole 
gamut of the subject it Is not Intended to 
produce a bibliography this is being done 
every day it is hoped to deal briefly with cer 
tarn aspects paying especial attention to the 
surgical ode. 

Sterility is a disease it is a disease which 
can bring misery into the home The craving 
for a child may become a worse disease than 
anything else In the world A patient of ours 
has remarked T would not mind dying If I 
could only have a child 

It has been suggested that “after sterility” 
can be prevented by care In the premarital 
state surely this must be k and if girls are 
taught the principles of health and hygiene 
the future mothers of the nation will be able 
to fulfill their duties. The man and woman 
about to mam should be taught what healthy 
marriage is they should be given one of the 
simple and scientific books on the subject not 
some of the suggestive trash which ts being 
published by even reputable firms at the pres- 
ent time Ignorance of the sexual functions 
has produced in our experience much sterfl- 
itv 

A word only must be mentioned about con 
txacepbon When advice is sought 00 this 
subject it Is given but a warning is uttered 
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Fif. i Autiwr’i «obperitocie*l G Ut h m operation, fint 
«U£e. 

about the possibility of sterility following the 
misuse of contraceptives. 

A marriage should not be considered stenle 
until after 18 months A woman should have 
no gynecological treatment for sterility (unless 
there are very definite other symptoms) until 
after 18 months. We agree with those writers 
who have found that about 30 per cent of 
cases of sterility are due to the male In the 
male the most common causes are ignorance 
impotence, excessive coitus misuse of con 
traccptives, frigidity, and absence, pauaty, or 
abnormality of tbe spermatozoa. As already 
stated it is not proposed to delve fully into all 
aspects of this subject Suffice it to say that 
the sterile patient must be carefully ques- 
tioned about her general health and her habits 
as well as her gynecological history It would 
be on interesting study m this land of America 
to find the effect of alcohol on fertility the 
sages of old were wise, and it may be remem 
bered that the mother of Samson toot a vow 
of temperance previous to the birth of her 
child. Are the babies stronger with or without 
Prohibition? 

At a not very far distant date hormone 
therapy will be simplified A separate paper 
could be devoted to hormone thempj ra rda 
tion to sterility The subject cannot be lg 
no red nowadays. The effect of diet and thyro- 
tropic hormones on the obese patient with 
scantv menstruation is dramatic in many 
instances. The diet without the drugs, or 
the drugs without the diet may be compared 
to the singer without the orchestra. At van 
once with other writers we have had much 
success in cases of hvpofunction with scanty 



Fig 1 Author'* tubperltcxioJ Gllllim operation, *eccmd 

stage. 

menstruation by administering luteinizing 
hormones manufactured by one of the well 
known firms twice weekly for the first two 
weeks of the cycle followed by folhculin in 
some form in the last 2 weeks. Other writers 
have suggested other methods of dosage, and 
the matter is definitely subjudice It is well 
that each Investigator should give his own 
experience. Some measure of success has also 
been achieved by administering 6 doses of 
foUiculin and then stopping apparently the 
sudden stoppage precipitates menstruation 
and mak e s an attempt to imitate the phy 
siological cycle. 

Laboratory work must seek the clue and 
solve the mystery of man> a case of sterility 
Constitutional ailment* are excluded, and last 
but not least the gynecological surgeon is 
called in. 

An intact hymen has been seen by the 
wnter 11 years after marriage A simple rup- 
ture under anresthesia will often cure the 
sterility Rigidity and stenosis of the vagina, 
apart from hysterical vaginismus are well 
known causes. This can nearly always be 
successfully treated by thorough digital wid 
ening followed by the insertion of a large 
vaginal dilator, this is kept in position by tapes 
around the waist and is shown to the patient 
after removal It has not been found neces- 
sary to perform plastic operations on the 
vagina. Such factor* a* the reaction of the 
vagina will not be dealt with here. 

The cervix In order to cure sterility, wnt 
era have gone from one extreme to the other 
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Suggestion! have been made by some that 
any manipulation of the cervii la futile bv 
others that very radical measures are necea- 



flj 4. Bkrwtnt np th* Uflopfan t«bc with «ir. 


The only other operations on the cervix worth 
mentioning are trachelorrhaphy to cure old 
tears in one child sterility and the removal of 
erosion by means of cautery or amputation. 
A carefnl operation to cure erosion will stop 
leucorrhcea and will often cure a long standing 
one or two child sterility 


sary We have had in our own practice exam- 
ples of pregnancy after the passage of the 
uterine sound and this is especially notable 
where there is a definite plug of mucus present 
— usually more than this is required. Dilata 
tion of the cervix with some modification of 
Hegur’s dilators or gradual dilatation by 
means of sea tangle tents is followed In num 
emus Instances try pregnancy provided there 
are no other pathological conditions present 
It has long been a matter of dispute as to 
which of these latter methods is the better 


Tkt body of the uterus Backward displace 
ment of the body of the uterus is a very real 
cause of sterility Such displacements as 
retroversion with acute anteflexion and ante- 
version with acute anteflexion are congenital 
malpositions associated often with hypofimc 
tion and dysmenorrhcee. Apart from dilata 
tion of the cervix, no surgical measures arc 
required hormone therapy will help. The 
displacements which really concern us are 
retroversion usually associated with retroflex 
km with or without adhesions. The cure of 


and we art so frankly agnostic that we use these displacements often means the cure of 
each procedure in 50 per cent of our cases with sterility and a good prognosis may be given 
somewhat similar results. The great advan To deal first, with retroflexion without adhe 
tage in the tent method la that when the sons, most of the women who consult us have 


Rnbm technique is used and the tubes arc 
found to be normal no an aesthetic is necessary' 
for the introduction of the tent 

We have discontinued altogether all such 
operations as anterior division of the cervix 
posterior division of the cervix Poxri s opera 
tion. We tried them for many yean- -a thor 
ough dilatation U safer Matation Is con 
tinued until just before the start of tearing 
1 e. until it 1* believed that the next dilator 
will tear the cervix The danger of all such 
operations as those mentioned is that unleis 
performed with meticulous care a scar will 
be left from which leucorrhcea may exude a 
condition most inimical to the spermatozoa 


no complaint except sterility They are young 
women for whom pessary treatment is Inad- 
visable In fact very often the presence of the 
pessary acts as ft bar to conception and opera 
tion is much to be preferred. Having done a 
Rubin test, followed by dilatation of the 
cervix, a subperitoueal shortening of the 
round ligaments is performed. 

Since various operators seem to differ as to 
the best technique the operation is described 
and illustrated frigs. 123) It is safe as to 
immediate and remote prognosis It cannot 
cause intestinal obstruction or dystoda. It 
most be especially stressed that fine s2ki* 
used as recurrences hare been encountered 
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after the use of catgut. The operation la 
done as follows 

The abdomen is opened in the mesial line 
from the symphysis pubis upward. Adnexal 
abnormalities are corrected A stitch of No 
2 silk is placed about the round ligament on 
each ode from i to i }4 inches (depending on 
the size of the uterus and the lengthening of 
the ligament) from the utenne cornu, this 
stitch is not tied, silk must be used, if catgut 
is the material, a recurrence of the displace- 
ment will occur A clip forceps lb placid on 
the edge of the rectal aponeurosis on a level 
with the top of the fundus uteri A curved 
forceps is then passed under the aponeurosis 
between it and the muscle until it reaches the 
outside margin of the peritoneum The for 
ceps is then passed outside and behind the 
pen ton cum and is brought inward until it 
reaches the stitch which has already been 
placed about the round ligament, it pulls this 
through A Revcrdm needle is then passed 
through the under surface of the aponeurosis 
at the outer margin of the rectus muscle, 
through the thickness of the ligament, and is 
threaded with one end of the ligature which 
is drawn through these structures, the same 
is done with the other end, and die stitch is 
tied The same technique is earned out on the 
left side The curved forceps may be passed 
through the internal abdominal ring, but there 
is no need to look specially for this point. 
The uterus is thus suspended in position by 
subpentoneal shortening of round ligaments, 
hence no danger of Intestinal obstruction 
The silk is first steeped for 24 hours in ether 
and then for 24 hours in alcohol After that 
it is boiled for 20 minutes and stored m 1 
1 000 mercuric perchlonde 



When adhesions are present, they are bro- 
ken down. If the adhesions are complicated by 
tubo-ovamn trouble, these are dealt with If 
the appendix is pathological, it is removed 
The question of the removal of the appendix 
must be carefully considered Append icec 
tomy in some unknown way has cured ateril 
ity or, rather, a woman who has been sterile 
has become pregnant after that operation 
Whether the vestigial peritoneal band the 
ligament of Clado which connects the appen 
due and nght ovary has anything to do with 
this is quite impossible to decide Appen di 
cectomy raises the morbidity following gyne- 
cological operations, after manipulation on 
the tubes it is better to leave the appendix 
alone Therefore the technique, if appendi 
cectomy is contemplated, is that this organ 
should be examined and removed before any 
attempt at salpingostomy is made 
Apart from displacements, fibroid tumors 
will cause sterility, for the)' may act as me 
chanical impediments especially if in the 
neighborhood of the cervix or they may 
cause ovarian dysfunction. The gynecologist 
should spare h imself no trouble to enucleate 
myomata, for their removal often means a 
sure cure of sterility We have taken away 
a angle myoma the sue of a fetal head induct 
mg portion 0! the utenne mucosa we have 
removed multiple myomata and the results 
are very gratifving It is very important in 
all cases to avoid the nsk of intestinal obstruc 
tion It is all important that postoperative 
adhesions should be avoided in case of steril 
ity Every effort must be made to have the 
utenne scar on the anterior surface of the 
uterus If It must be on the posterior aspect, 
the scar should be covered with an omental 
graft. We do not suggest taking risks. If 
myomcctom) appears in the opinion and from 
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If a. woman doe* not conceive., and you wUh to 
know if the will conceive, cover her head with wrap* 
and burn perfume underneath If the smell teems 
to pesa through the bodv to the mouth and the 
nostrils, be assured that the woman Is not barren 
through her own physical fault 

This test seems to be the forerunner of the 
Rubin apparatus 

It is not intended to go into the details of 
the Rubin technique. We have followed his 
methods and got somewhat similar results 
especially with regard to pregnancies follow 
mg both, the inflation of the tubes with carbon 
dioxide and with ethidol The latter has cer 
tain advantages over the other opaque sub- 
stances in common use It is thinner, seems 
to cause less porn, and requires leas pressure 
to force it upward 

As we found that glass apparatus broke 
easily and was not really practical we had a tin 
box made with kymograph attached (Fig c) 
'This kymograph does not give as complete tn 
formation as Rubin’s excellent instrument hut 
it helps in giving confirmative information 
with regard to patency of the tubes or not A 
very straight up curve means closure, a wavy 
curve means kinks, which can probably be 
overcome a gradual curve nearly always 
means the tube will open at the second or 
third attempt. We have found especially that 
a round type of curve is often present in as- 
sociation with retroversion of the uterus. So 
far we have not been able to tell the ate of 
occlusion except by definite salpingography 

If the tubes ore apparently dosed, the pa 
tient is left for from 3 to 6 months and if they 
are still closed laparotomy is advised. \i 
laparotomy 1* to be done an X ray photo- 
graph should be first taken We use the dm 
plest possible technique merely a Rubin 
sound with an attachment at the end in 
which a record syringe can be inserted and 9 
cubic centimeters of ethidol injected Some- 
times after an V ray photograph a Bonney 
sound is left in the cervix When the abdo- 
men has been opened if there is any difficulty 
ui determining the site of dosure the tubes 
are blown up with air from the vagina. Under 
what circumstances should salpingostomy be 
done? This question is best answered by the 
query What are the contra indication* 5 


1 The operation should never be undeT 
taken m the presence of pyrexia, m other 
words, the infection should be chrome Care 
must be taken to ensure that there has been 
no recent exacerbation of a chronic condition 
We have had no trouble about this by adopt 
mg a routine sedimentation test in every case 
The simple Lmtenmeier technique is used, z e , 
1 cubic centimeter of blood is drawn into a 
syringe and mixed with a few drops of a 5 
per cent solution of sodium citrate If the 
blood settles in any time under 30 minutes 
the operation is not done 

a If there is any likelihood of tuberculosis 
the operation should not be done The pres- 
ence of tuberculosis is difficult to determine 
All efforts to obtain a history of tuberculosis 
usually end in failure. The patient refuses to 
acknowledge a tuberculous diathesis. A dose 
inquiry into the family history may elicit the 
fact that the father mother, or a brother or 
sister has suffered from the disease Such 
signs a* acars on the neck may help Symp- 
toms of tuberculosis of the tubes are more 
often absent than present, heavy' menstrua 
tion Is about the only notable feature. Such 
old tests as the Calmette and others were tned 
m many cases but they were found to be ol 
little help And even when the abdomen is 
opened, it is still impossible in a large number 
01 cases, to say' if the patient is tuberculous 
or not. The obvious cases speak for them 
selves, 1 e , the mass adhesions tubercles on 
the peritoneum, etc. 

What should be done if the patient is known 
to be tuberculous? If there are masses of 
adhesions and tubercles pervading the abdom 
inal cavity, if it is obvious that efforts to remove 
the tubes will cause escape of pus and leave 
raw surfaces difficult to pentonealize the 
patient should be left alone and radium or 
X ray applied later to the abdomen if asates 
or troublesome symptoms arise. If, on the 
contrarv, the removal of the tubes will be a 
simple matter the idea of curing sterility is 
abandoned and salpingectomy done taking 
care to core out the interstitial portion from 
the uterus In our early work, we tned salpin 
gostomy for tuberculosis of the tubes, but 
aevtr saw pregnancy follow in a single case 
known to be tuberculous. The radical opera 
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tkm U a safe procedure and apparently pre- 
vent* further spread of tuberctikmi fn the 
bod) There it do need to do hysterectomy 
and it 1* not done unless it make* the opera 
tlon empler and aafer We have proved by 
curettage of the utertu before ana after re- 
moval of the tube* that the removal of the 
latter mean* a cure of tuberculous endome- 
tatu If we arc cot sure 0/ our diagnoau u 
to whether the case Is tubercdoui or not, ve 





359 


„vrc STERUJT^ hut the fingers 

5003 tncdv^ou.^ 10 ^^^^ 

5 s^5S?«5SS^& a?3s55^S4 

spite 0t ^u Srt“ n P°I^uoti ah 0014 ** the a*® 00 ® « thtreis any ^“Sated in lie 
tempted i The tragedy ahown in V to P 1 ^ , Tv;W dy theinse opera 

?3 &sH£s #5 *sc£&iS£s& 


S^SSSISS?® ®£ 

^sT|»£sejsS& 

f^.r «v?, one they ««» „ , " 


on »rr ^ and yon — can aay, ^ could W& Tto » n ^~ J or 

it ^ .» Altemativ^’ d baS a ^ D»**^ Ion loUov^S R ? infection m 
a£pt Oration X am ^fyou have it ^ condign » puerp*^ ^urnes 

«-* stj^s niK^^ssisa 

* !“S d °“ otSevm, 

iSSsSSSsSiff SS.SrS- 


g=gs£g3S 

sKSSsMgsw ssS^rtelS 

sgsggs 


not °? y & wbSm^Xit «* !^long needle 

^ ^ 53 ^or^gnt^enp^^^ulerine 

C «* *?5S. “«M, d no4 a'dSn 


^^ss^tsss. 

aS^ r sft« 4e ’S^StS^SS 

^^^heuSneoad^^an^ 

tul g) Tube dosed m ^^ftheae. r^f^toWhinne ^ 

B ' T ootan CJtot patent tube* U 15 tt ° W aP 

S.'SSSmS iSfS- v ”■" 

in technique la the 



3 fc 


SURGERY GYNECOLOGY AND OBSTETRICS 


the abdomen is open to ensure that they are 
really patent Alternatively ethldol can be 
Injected from the vagina and can be seen dis- 
tending the tubes and in the case of open 
tubea, appearing at the abdominal ostium. 

Tube dostd in ifm tnlerslitial boriion (Fig 
10) The following technique is practiced. 
All bleeding U controlled the tube is cut away 
from its insertion into the uterus If the 
tube is healthy catgut is passed through it as 
above described It is then determined that 
the uterine ostium is open— a lharp knife is 
used to shave off uterine muscle until the osti 
um Is definitely exposed The tube dilators 
which are really modified lachrymal duct (Ha 
tors ore now brought into action and the 
uterine ostium is dilated up to the largest 
size The anterior wall of the uterus Is now 
split in the mi dime (Fig u) The catgut Is 
passed through to the cavity and knotted 
(Fig 13) The endometrium is approximated 
by line catgut sutures and the muscle wall 
dosed by interrupted catgut sutures. The cut 
surface of the tube is now sutured to the 
utenne ostium U the tube is diseased it Is 
removed and the utenne ostium is exposed it 
is dilated and a strand of catgut is inserted 
a new ostium formed and the ovary brought 
near to this new ostium (Fig 13) 
Hydrosalpinx In this a special technique 
is practiced The abdominal ostium Is opened 
the fluid milked out the edge* oversew ed 
and catgut inserted in the lumen 
B Too long tubes It has been suggested that 
sterility ma> fallow excessive length of the 
tubes In early days, in int actable cases 
without obvious cause for the sterility apor 
tion of the tube was removed but the results 
in no wav justified the experiment 
C We have noticed what appeared to be 
great narrowing of the tubes although patent 
This is apparently a very real cause and is a 
matter worthy of investigation Hormone 
treatment is worth a tnal 

It is not intended to give here the statistics 
of the many thousands of sterility cases which 
have come under our notice Cure Is easily 
obtained in many of them. The cures follow 
ing ordinary common sense advice, the dra 
made cores following the passage of a sound 
but espedallv the passage of carbon dioxide 


or some opaque substance through the tubes, 
the cure of backward displacement the very 
usual occurrence of cure following both small 
and extensive myomectomies, are common to 
the practice of all of us In a paper such aa 
this, one would like to welcome a new comet 
on the honron of gynecology one which 
would diffuse the light of knowledge in regard 
to the cure of sterility after salpingostomy 
but that comet, alas, is still in the womb of 
tune. Our cures are few in spite of all efforts, 
yet they are enough we believe to justify a 
further trial of the methods of tubal resection 
We have sent a questionnaire to 366 pa 
tienti who have had tubal resections but 
many have not replied and rightly and wrong 
Iy we have marked them off as failures. There 
were a8 pregnancies. The operations were as 
foDcrwi 

Eighteen mentions at the fimbriated cad 
Foot mectioaj at the bthmoi 
Six rese cti on* in the Interstitial portion 
In addition there were two tubal preg 
nandes both after isthmial resection. Of the 
remaining 33d cases, patency was obtained 
after tube testing but no pregnancies resulted 
in 68 Of these 
56 were at the fimbriated end 
4 at tbe Isthmus 
8 In the Interstitial portion. 

To sum up the statistics of 366 cases of 
tubal resection There were 30 or 8.3 per 
cent which became pregnant and 98 or 18 3 
per cent which either became pregnant or 
showed tubal patency after operation Should 
we then advise our patients to submit to this 
major operation? Chtr answer is that the pros 
and the cons should be explained to tbe 
patient, and If she leaves the decision to the 
surgeon he ibould operate. Although tbe 
cures following tubal resection are not more 
numerous, I oondude with the hope In my 
heart that this paper may inspire others to 
make expenmenta which will bring about im- 
proved technique, followed by success in a 
large percentage of cases. 

Dum tpiro spero' 

IDllHlY AND CONCUTKIONS 
i The papeT is the result of the study erf 
many thousands of case* of *1 exility 
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are those hi which the wile presents • pelvic lesion 
that cm be corrected by sur ger y The work of more 
recent years has considerably changed this rituation 
I should say today that the total benefits of sur 
ginl trratoent are leas than the total benefit! of the 
constitutional treatment, endocrine and other of 
one or both partners- Nevertbdeaa surgery con- 
tin uca to pfay and always will play an important 
part in the rebel of human infertility e arc fortu- 
nate to have had this opportnmty 0 S hearing the 
subject presented by a man who b recognised aj 
an outstanding authority 

In one minor particular our practice here ddlen 
from that recommended by Dr Sofomona W e be- 
lieve that there is at tones distinct value in plastic 
operations designed to enlarge the os externum. 
\ iscositv of the endocemcal mucus, a common and 
important factor in atenliti b most difficult to cor 
reet unless free drainage can be established Dibta 
tlon does not always prose adequate, cnee the 
cervical muscle quickly regain* iti tone, and m 
many such esses *c 00 a small posterior median 
di*aj*lon 

Our experience with salpingostomy b not exten- 
sive, for tao reasons First we hare limited oar 
operations to cases of fimbriated-end ocdumloo, feel- 
ing that surgery has little or nothing to offer when 
blockades exbt in other portions of the tubes. 
Second, we have farther restricted the number of 
our operations by doing them only when all factors 
■part from the wife s tubes am either corrected or 
shown to be easily correctable Under these condi- 
tions, »« have performed nineteen sal p*n goat omiea, 
with insufflation of pi and injection of oil aa routine 
items in the after-care Ten of these patients have 


conceived: 000 pregnancy was ectopic, and one 
woman has had two babies, an that the total result 
of the nineteen operations b eleven pregnancies, 
producing ten normal Dying children. 

There tt another type of surgical procedure to 
which we attach considerable importance fn sterility 
I refer to conservative operations on the ovaries, 
designed to remove mechanical impediments to ovu- 
lation, parbculariy retention cysts One encounters 
socia difference of onln fo o as to the valor of such 
operations Itla not impossible for normal errubboa 
to occur in to called polycystic ovaries but the 
observation of a long series of casta has led us to 
coodude that retention cysts, by creating an ab- 
normal in tra -ovarian pressure, militate against the 
maturation and rupture of other follicles and we 
believe that the careful rexcarval of inch struct u res 
increases appreciably the hhelibood of normal oogen- 
esis. 

I am glad that Dr Solomons opened his paper by 
emphs siring the importance of constitutional treat 
meat, and Dy underlining the ever pr esen t respon- 
sibility of the husba nd I am ghd also that he has 
nothing to say in favor of curettage, for we shook) 
appreciate that ablation of the endometrium b 
scarcely cal cob ted to increase the likelihood of con- 
ception. In my opinion the curette has seldom If 
ever cured sfenllty and has not an commonly caused 
it 

The whole subject of involuntary at entity b one 
of major importance, not only from tbe medical but 
also from the social and ccoooauc viewpoints, since 
It profoundly * fleets not lest than 10 per cent of the 
human rice. We art greatly indebted to Dr Solo- 
mons for bis most timely presentation. 
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by the mini daunficatioo of the condition 
into obi tractive and communicating type* 
Obstructive hydrocephalus only means that 
the block is between ventricle and spinal theca 
In communicating hydrocephalus the block is 
farther on in the fluid pathway 
In 44 cases studied completely both before 
and after death by Dr Arthur Elvidge and 
myself one or more blocks, usually adhesive 
mere found in every case The difference 
between them lay in the situation of the block 
and in its nature So far as our experience 
goes there is no such thing as chrome hyper 
secretive hydrocephalus The pathological 
cause does not lie in the chorioid plexuj 
There is now no valid ground lor doubting 
that cerebrospinal fluid is poured out from 
the chonoid plexuses within the cerebral 
ventricles. It pa»es through the aqueduct of 
Sylvius and fourth vent ride into the rub- 
arachnoid asterae where it mo its forward 
beneath the brain and outward in the fissures 
of Sylvius to the subarachnoid spaces over the 
hemispheres forming the chief absorbing areas. 1 

Although absorption is earned out to some 
extent in the subarachnoid space over the 
cerebellum and within the spinal canal and 
also no doubt within the ventndes them 
selves, the amount of absorption is ordinarily 
not great enough to accommodate the outflow 
from the chonoid plexus (2) 

Mature of black Among infants, however 
in the great majority of cases the obstruction 
is due to closure of the cerebrospinal fluid 
pathways by Inflammatory exudate or to con 
genital failure of these pathways to open up 
when the fluid lust begins to form. 

In a group of 26 cases of infantile hydro- 
cephalus reported by Dr Elvidge and myself 
the condition was evidently present at birth — 
and may therefore be called congenital — in 17 
cases It was apparent in 7 cases that It 
developed after birth In those which were 
obviously postnatal, organised inflammatory 
exudate was usually found In the subarach 

Mrakuo a t m ml Win nr «r 


aer::: 
£sr“ 




noid space. In at least 5 cases It was apparent 
that an Inflammatory process had begun iff 
utav which observation favors the suggestion 
of Dandy that meningitis may occur before 
birth. Thus half probably more of the blocks 
are doe to Infection before or after birth. 

1 ntricvJar dilatation follows certain well 
defined rules. In children It begins pronmafly 
in the lateral ventndes and marches durtally 
toward the block. If the block is In the basal 
astern* the fourth ventrfde and the a'stenu 
magna dilate only after this process has been 
under way for some tune in the lateral ven- 
tndes, the third ventride and the aqueduct of 
Sylvius (5) Eventually the whole ventricular 
system dilates equally 

Furthermore dilatation and local cerebral 
destruction are much more rapid beneath leu 
resistant areas of the cranial vault. Thus de- 
compressive removal of bone in other an 
adult or an infant Is worse than futile. It 
results in rapid destruction of that particular 
area of the brain which has been decompressed 
with no permanent change in the intraven- 
tricular pressure. 

Cerebral compression results gradually in 
cerebral destruction but the destruction of 
the brain due to ventricular enlargement bai 
certain peculiarities. Although the volume of 
the brain tissue is progressively reduced It 
continues for some time to function normally 
and essential structures tend to be preserved 
The white matter of the hemispheres seems to 
suffer most while the convoluted grey matter 
uncoils itself with lets destruction The white 
matter is made op of long nerve fibers each 
of which may give off numerous collateral 
branches As the sheets of white matter are 
stretched it seems posable that the collateral 
branches are tom off This would allow a 
continuation of essential function and would 
explain the large numbers of scattered com- 
pound granular corpuscles laden with fat that 
are found within the white matter of the pro- 
gressively at retching hemisphere. 

Localization of the block is necessary in any 
esse for practical purposes but certain warn- 
ings should be sounded. The passage of an 
injected dye from one point to another may 
be of help, Dandy s neutral pbeoolsolphon 
phthalein or preferably indigocarmine being 
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also and it u probably impossible to open it 
This explain* tbe failure even in the bands of 
tie meat expert gurgeana, of heroic attempt! 
to carve out new pathway!. A true obstxuc 
tkm of the foramina of Luschka and Magendie 
lhould be removed surgically but this U a 
very rare condition In our experience (r caae 
in +4) Simple direction of the posterior fotsa 
which is so effective in adult adhesive irach 
nitis doe* not vufEce in infants 

Shori-arcHxttHZ of the cerebrospinal dr 
eolation U occasionally effective this mea ns 
making an opening from some ventricular 
space directly through Into the subarachnoid 
spacea Corpus callosum puncture has in a 
ferr rare instances 00 record resulted In cure. 
Subtemporal and subfroaUl exposure of the 
basal asterme Ami in dean through them into 
the third veotnde has been carried out by 
Dandy and by Naffnger This may well 
prove to be the beat ute for short-circuiting 

Removal tf ckoricnd plexus ha* long been 
earned out b> occasional optimistic surgeon*, 
and all surgeons who continue to face the 
hydrocephalua problem require the support of 
fortlhcd optimum The chorioid plexu* is not 
the seat of the pathological cauae and for that 
reason the procedure of removing it has been 
likened to the removal of the kidney* for 
stricture of the urethra Nevertheless there 
am not a few case* in which some capantj for 
fluid absorption is preserved. The procedure 
in such cases seems rational The beat method 
is no doubt the cautery devised by Dr Tracy 
Putnam whkh baa reduced the operative 
shock to a minimum 

PtsSural dehydration ta a method of treat 
ment Invaluable for mild caae* Those cases 
of infantile hydrocephalus in which there b a 
close balance of absorptive capacity and fluid 
tormaUcm, gradually develop a greater ab- 
sorptive capacity if they can be carried on 
over the hrst > ear and the balance is tipped In 
favor of absorption by thi* method. 

The child should be kept continuouily with 
the head above the sacrum. The head of the 
crib should be kept up as high as possible and 
the patient should be earned m * perpendicu 
Ur position always ThU reduces the presaun. 
in the emerging cranial vein! to a minimum, 
thua pro mating absorption and decrease g 


intracranial pressure. Further the diet should 
be concentrated aa much as possible. Even 
small infanta should be placed on a high per 
centage of solid food such aa gruels with no 
water added. Succeaa demands careful pedi 
a trie help and supervision The concentrated 
diet uausBy make* the infant constipated 

For 10 years I have used this treatment for 
leas severe cases of hydrocephalus and I have 
seen many (perhaps ro or 1*} permanent cures, 
particularly In case* associated with spina 
bihda. Fay has found dehydration helpful 
in this condition as in numerous others 

In conclusion the treatment of hydroceph- 
alus demands separation of the cases of ester 
nal fluid collection from internal hydrocepha 
lus In internal hydrocephalus there most be 
a careful analysis of the nature and site of the 
block If the block b not removable by med 
leal or surgical means short-circuiting’ pro- 
cedures provide a hope of success in those few 
case* in which the subarachnoid apace remains 
open Removal of the chorioid plexus by 
simpler procedures may also have a future. 
But for milder cases, and as an added help to 
other methods of attack, postural dehydration 
will be found to be of great value. 

Confession is good for the professional soul 
I muat therefore confess that after the cases 
of removable block are eliminated, after ex 
ternal hj drocepbalus 1* eliminated and after 
the mild cases of internal hydrocephalus arc 
set aside, I face the remaining hydrocephalic 
Infanta with an uncomfortable premonition 
of failure a premonition which 1 am sure Is 
not shared by those surgeons chosen to disease 
this paper Dr Milter and Dr Putnam 

8PIKA HOTDA 

In regard to spina bihda, well directed thcr 
apy may be much more effective Three years 
ago my associate, Dr WTO lam Cone, and I 
presented a study of 33 cases of spina bifida 
and cranium bind am and we described an 
operative procedure which adequately doses 
the defect and at the same time preserve* the 
meningocele sac, thus avoiding the danger of 
hydrocephalus ss a sequel to operation (6) 

Subsequent experience has amply justified 
our hope* far the procedure. In spina bifida 
there Is ft defect In the vertebral arches usually 
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posterior, occasionally anterior In cra n iu m 
Difidum the same is true- If the defect is 
covered with skin the spina bifida is called 
occulta- If In place of skin, a meningeal sac 
resents without nervous tissue in it, the spina 
lfida is said to be associated with meningo- 
cele If the sac contains roots or attached 
spinal cord, the spina bifida is said to be 
associated with myelomeningocele If no sac 
is formed at all and maldevdoped nervous tis- 
sue presents itself, the condition is termed 
rachischisa or vertebral splitting Cases of 
rachischisis are not to be operated upon 
Spina bifida occulta calls for operation only 
when associated with advancing paralysis dur 
mg the growth period Up to the third month 
of intra utenne life spinal cord and spinal 
canal are equal in length. From then on the 
canal lengthens more rapidly than does the 
cord As the brain cannot be displaced from 
its proper cavity the cord migrates upward 
or to be more accurate the canal grows down 
ward away from the cord while the spinal 
coots elongate and the cord itself terminates 
at the first lumbar spine instead of the last 
sacral. In all forms of spina bifida the cord 
or roots are apt to be attached locally to the 
protrusion Hence at any time during growth 
of the patient s bod> spinal symptoms may 
de\ elop due to an increasing downward trac 
tlon. This most often manifests itself as pro- 
gressive incontinence of urine, or progressively 
increasing weakness in the feet. The only 
treatment is of course operation to free an 
attached cord or spinal roots 
Spina bifida with meningocele or myelo- 
meningocele presents a sac — an evagmated 
diaphragm This sac is ballooned out over the 
defect by cerebrospinal fluid. The sac tissue 
is made up of gelatin old material which weeps 
spinal fluid on section. Histologically fluid 
spaces are seen within iL Blood stiluses and 
arachnoidal cell tufts are encountered, iden 
tied in structure and arrangement to the 
pacchionian bodies and dural sinuses of the 
cranial cavity Consequently the tissue of the 
sac resembles the absorbing tissue of the cere 
bral arachnoid This sac is an absorbing 
mechanism for spinal fluid as we have shown 
by injection of intra vital dyes during life. 
Further proof that this is the case, is the well 


known fact that hydrocephalus may be pro- 
duced by surgical amputation of this sac. 

Dorothy Russell has recently pointed out 
that spina bifida with meningomyelocele is 
associated with an elongation of the bulb and 
cerebellum downward into the cervical canal 
so that the cervical roots run m a cephalad 
direction to their foramina of exit She urges 
that this abnormality — the Arnold Chian 
malformation — allows the spinal fluid to pass 
from the fourth ventricle downward mto the 
spinal canal, but blocks its passage forward 
mto the basilar astern® so that the meningo- 
cele &&c replaces the cerebral subarachnoid 
spaces so far as absorption of fluid is concerned 

PLASTIC REP AIH 

From this demonstration it fallows at once 
that the proper surgical procedure for treat 
ment of spina bifida should include preset va 
tion of this fluid absorbing tissue, which may 
take the form of a sac or of a sponge 

The protrusion is covered by a continuation 
of the skin which may be no thicker than a 
membrane, a circular mason should be made 
so as to preserve as much good skin as possible 
for closure The skin and membrane which 
cap the protrusion are then peeled off by care 
ful sharp dissection The sac is opened evacu 
ated of fluid, sutured again and rolled up in 
a httle heap and covered by a protective layer 
of fascia. The fasaa for this closure can usu 
ally be obtained by reflecting the covering of 
the musdes of the back toward the spinal 
defect, leaving the attachments of the fasaal 
flaps at the margin of the defect 

The skin is then drawn together, great care 
being taken to put all strain upon a suture 
layer in the superficial fasaa and not on the 
skin itself The danger of infection and of 
hematoma formation in the dead space be 
neath the skin is an ever present one Careful 
handling of tissue, doaure with fine inter 
rupted silk sutures, application of waterproof 
protective dressing, and immobilization of the 
infant in a prone position are among the pro- 
cedures which contribute to successful heating 

Wk* 1 ha * been said above in regard to spina 
hfida applies equally to cranium blfidum 
The defect is usually m the subocapital region 
with maldeveloptnent of the cerebellum be 
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neatb the defect, yet the children seem to 
grow np quite well except for an ataxic gait. 

Well over half of the total easel of spina 
bifida and cranium bifidum are suitable sub- 
jects for operation with a mortality no greater 
than 10 per cent Contra Indications to oper 
atxm are gross paralysis, pre-existent hydro- 
cephalus, or the absence of sac, as in rachis 
chi si a An ulcerated or ruptured sac should 
be operated upon within 24 houn of birth, if 
possible Otherwise 3 to 4 weeks of age ts the 
time of election 

After operation the tendency to hydro- 
cephalus which man) of these infants will 
show must be combated by postural treat 
ment and b) energetic dehydration. Thu aids 
cerebrospinal fluid absorption as it does in any 
case of mild hydrocephalus, but further erect s 
posture raises the pressure of cerebrospinal 
fluid at the level of the meningocele sac thus 
Increasing the rate of absorption in that organ 6 

Such an article as this could hardl) do 
justice to pathological anatomy But prac 7 
tical therapetisu must be the primary interest 
of all surgeons worthy of the name Many 


infanta with spina bifida are being allowed to 
die each year — infants who might have grown 
to be normal men and women if the avail 
e surgeon had understood the principles 
involved in treatment. And nothing In sur 
gery is so satisfying as the knowledge that one 
has saved a life when others had abandoned 
hope for the poor derelict 
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Da. \\ uuh J Mnrrxa, Boston Dr Penfield 
bos stated that confession ts good for the mooJ that 
notwithstanding bis Inv cangatwos be faces man} 
case* of hj drocephakts with a premoonion of failure 
but think* Dr Putnam and I shook! not do so I 
don t see »bv be says that I should have leas of tins 
failing than he In the earlier diva of neurosurgery 
oar result* were far lew favorable than at present 
and hydrocephalus ha* always been a neuroaurpcal 
bugbear 

I agree that the usual classification of communkat 
in* and Don « mm note* ting h ydroce phalus is of 
htlk value It u important, however foe us to 
know the position of the moat distal block. If it be 
id the aqueduct or the roof of the fourth ventricle a 
determined attempt to remove the block or form a 
false passage is in order Some of oar moat spec 
tacuiar cases art In this troop but unfortunate!) the 
group ts small The use of djes and ventriculof- 
r*ph>. a* Dr Penfield has stated, ts uncertain and 
sometime* dangerous vet these mea sores do help 01 
somewhat, particularly tho latter AVhat we really 
need is a test that will conclusively demonstrate 
block betaeen the basal astern* and the cerebral 
subarachnoid space or a fault m the abaorptrre 
mechanisms If the block Is in either of these loca 
tioos (and it frequently is) all opera tire procedures 
directed toward r emo v a l of block from the aqueduct 
or fourth ventnde or attempts to form a new stoma 


between tbe third ventricle and the interpeduncular 
astern will be doomed to failure Several rear* sgo 
I attempted this procedure altb tbe us* of a cysto- 
scope and t bench I could puncture the floor of the 
third ventnde tbe operation waa not a socress. 

I fed as Dr Tcnfieki does that exposure of the 
basal dsiero* and Indskrn of the third ventricle b 
hazardous and unsatisfactory nevertheless, a short 
drcultmc operation of this sort may be considered 
in selected cases when the time comes that we can 
definitely locate the position of tbe block. 

I bar* felt that operative removal of tbechonotd 
plexus was too hazardous an operation to be of pest 
value, but I have watched Dr Putnam develop ha 
technique with treat interest and believe that it b 
b> far the most aatbfaetor) particularly where some 
portion of the absorptive mechanism b stiO active. 

Dr Penfield has described postural deh} dratloc 
and restriction of fluid intake Thesa I believe to 
be of treat Importance in the mild case and a useful 
adjunct to operative interference in tbe severe oos 

In his discussion of spina bifida Dr Penfield state* 
that spin* bifida occulta should be operated cm cnlr 
daring the period of groal h and If neurological signs 
are increasing- I tbcmld be a tittle mote cnthaiiosth 
thanthat Certain cases of spina bifida occulta bare 
associated congenital neoplasms of the cand* equina 
which are removable and can be demonstrated only 
by operation, while others will show an increase in 
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neurological signs due to traction after the period 
of growth has ceased Therefore, In the face of a 
detaite percentage of unsuccessful operative pro- 
cedures I ah end d advise careful investigation of manv 
of these cases with operative Interference in mind. 

Dr Penfield 1 idea of preservation of the aac In 
the trea tmen t of spina bifida with meningocele or 
myelomeningocele 11 a diatinct itep forward in the 
treatment of thia distressing condition and ahould 
materially reduce the incidence of postoperative 
hydrocephalus. 1 agree with Dr Penfield that if 
rupture of the aac Is present at birth immediate 
operation is indicated, and from my own experience 
I would go farther and say that impending rupture 
is an indication for Immediate operation. These 
tiny infanta, during the first 3 days of llle, are 
better subjects for surgical intervention than they 
are at 3 week*. I am opposed to anv surgical 
interference In patients in whom t he local or neuro- 
logical signs Indicate Irreparable and complete dam 
age to the nerve roots supplying bladder rectum, 
and legs, even if repair of the skin defect see ms 
poialble. 


Da, Tract J PtmtAX, Boston I am pleased 
that Dr Penfield empha sited the fact that cortical 
atrophy occurs relatively slowly as a result of in 
creased pressure alone — perhaps no more rapidly 
than In adults with increased intracranial pressure. 
It is my impression also from both dinkal experi 
ence and autopale*, that manv of the Infants who 
remain imbeciles following relief from hydrocephalus 
were those who tufferea In the first place from a 
primary cortical aplasia. 

I a hall confine my discussion largely to the subject 
of hydrocephalus since it la in respect to this condi 
tion that we have experienced the new awakening 
of hope to which Dr Penfield has referred Our 
experience with congenital hydrocephalus has been 
briefer than hi*, but I should judge happier Perhaps 
I may best define my own experiences with endo 
scoplc coagulation of the chorioid by giving some 
brief statistics. The operation has been performed 
38 times in 16 patients In all of these patients the 
intracranial pressure has been decreased- Seven of 
them are alive and have shown no enlargement of 
the head or bulging of the fontanelle for periods of 
weeks to months. Of these patients 1 developed 
a diplegia apparently the result of its fourth opera 
lion. An eighth child is alive, and Its Intracranial 
pressure has been somewhat relieved but farther 
operations are not planned on account of the 
patient • general condition. 

Turning to the other side of the ledger there are 
8 death* to report. Autopsy has been performed In 
t of these. The reported causes of death have been 
Infected meningocele, with microgyria broncho- 
pneumonia microgyria and absence of the corpus 
callosum bronchopneumonia with microgyria. Of 


the 5 other cases, only 1 was from postoperative 
hyperthermia, indeed this was the only case in which 
death occurred within 48 hours after operation. 
Two patient* died of respiratory infection r of 
diarrhcea, a patients died at home after discharge 
from the hospital 

Though laying myself open to the charge of op- 
timism, I cannot help feeling that these statistics 
could easily be much improved. Up to the present, 
our policy has been to operate upon every case no 
matter bcrw desperate fn order to set bow much 
could be accomplished and what the dangers of 
secondary damage might be. Some of the patients 
have been aim cut moribund at time of operation., 
othen have been almost certainly doomed, as for 
example, the chil d with the leaking meningocele 
We now know a little better what can be accomplish 
ed and our necropsies have shown that damage to 
brain tissue Is slight While It appears quite un- 
justifiable to pay too great attention to one i oper 
stive statistics in a disease which carries such a high 
mortality as hydrocephalus we are now beginning 
to refuse the hopeless risks. Doubtless as a result, 
I have had only 1 death among the last 6 patients 
operated upon. 

It seems to me not wholly appropriate to compere 
the chorioid to the Iddney I doubt whether any 
series of bilateral nephrectomies would show a mar 
tality as low as 50 per cent even if a few stray bit* 
of tissue were left behind. Perhaps an apter analogy 
would be removal of the gall bladder for obstruction 
of the cystic duct. 

I have sometimes considered in regard to certain 
of the cases reported here, whether I should not do 
encephalograms, or without them explore the pos- 
terior fossa and catbeterize the aqueduct or loosen 
adhesions. I have never brought myself to do either 
feeling that ventriculoscopy alone la a more con- 
servative procedure. The situation would, of course, 
be different In a child In whom the possibility of 
tumor or arachnoiditis bid to be considered 

While my own experience with spina bifida Is 
small, I should like to comment briefly on Dr 
Penfield ■ remarks on this subject also I think we 
can all agjree that the best results are to be obtained 
in cases m which It It possible to do a closure in 
la>en aa he recommends. I personally should not 
feel justified In restricting myself to such ray*, 
for while the mortality of operations on sessile sacs 
and on patients with paralysis is high occasional 
good results are obtained aa a small reward for much 
labor expended. Further we are leas disturbed by 
the possibility of development of hydrocephalus 
than formerly 

The subject of the surgery of hydrocephalus la 
by do means closed, and «U of us who are faced with 
the problem are looking forward to hearing Dr 
Penfield s full report of hi* survey of the splendid 
collection of pathological materia] la his posseaion. 
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THE DIAGNOSIS AND TREATMENT OF DIVERTICULITIS 
AND DIVERTICULOSIS 1 
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D iverticula are noted at an point* 
in the intestinal tract from the pha 
ryngo-osophageal junction to ana in 
eluding the rectum. While accurate anatomical 
description! chiefly from postmortem studies 
were given by vanou* author* — notably Vir- 
chow Graser and Fischer — during the latter 
part of the last century the appreciation of 
their surgical dgtuficance came with the begin- 
ning of the present century the attention of 
the profession being directed to it by the pa 
pers of Beer W J Mayo Moynihan, Drum 
mood. Mummery and others 

In the last 25 years the literature upon the 
subject has become quite voluminous based 
upon clinical and pathological studies of a tuf 
fidently large number of cases to warrant 
accurate interpretation of pathology dkg 
nosu and treatment The fact that m their 
symptomatology they offer a counterpart of 
other diseases common to the intestinal tract 
at the points at which they occur lends an 
added interest to their study They occur as 
8A collations projecting from varying portions 
of the circumference of the intestinal tube— 
mesenteric, antemea e nteric and lateral They 
may range in number from one to several 
hundred Hausman report* one Instance In 
which 400 were found. They are usually single 
m the oesophagus, single or comparatively few 
m the duodenum and jejunum chiefly of the 
Meckel s type in the ileum and they reach 
their greatest profusion m the colon par 
ticukrij in its left half Diverticula have been 
described as congenital or true and acquired 
or false the former containing ill the coats of 
the Intestinal tube the latter representing 
protrusions or herniations of the mucous and 
submucous coat* through aperture* m the 
musculaxis The term diverticulosu connotes 
the presence of such 1a collations while diver 
tlcuiitl* cm plies the varying change* which 
occur a* the result of irritation and lnflam 
mation Pulsion di vertical* of the pharyngu- 
cesophageal junction are observed usually at 
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the level of the lower border of the cricoid 
cartilage. They occur most frequently in men 
and commonly as one approaches or panes 
middle age re p r esen ting a protrusion of the 
mucous membrane between the musde fiber* 
forming the posterior wall of the pharynx. 
The longitudinal musde fibers diverge at this 
point to their insertion In the cricoid cartilage 
the gap created by this divergence is filled In 
with tne transverse and oblique fiber* of the 
inferior constrictor forming a thin muscular 
coat weaker than the remaining portion of the 
pharyngo-oeaophageal tube. As a result of 
pressure from within, separation of the musde 
fibers occurs coincident with a protrusion of 
the mucosal coat Always mull in the begin- 
ning they may attain almost Incredible id re 
one in our series showed a capadty of one pint 
and extended into the chest as low as the third 
rib The entrance to the sac is always on the 
posterior wall but the sac itadf as It develops 
pursues a downward course along the oesoph- 
agus, far more frequently on the left than on 
the right fide exceptionally long ones reaching 
at times well into the thorax. 

During the early stage of development the 
symptoms are obscure The decomposition of 
retained food partide* gives rise to Irritation 
in the sac and at times in the larynx, causing 
cough and the expectoration of a tenacious 
mucus. Difficulty In swallowing Is occasioned 
by the filling of the sac, the Food being re- 
gurgitated into the mouth either because It 
cannot pass the distended *ac or else because 
muscular contraction force* up the food which 
has lodged In it Not infrequently the patient 
repeatedly empties the distended sac by pres- 
sure with the hand the process of getting 
down a satisfying quantity of food being a 
protracted one. Sooner or later the nutrition 
suffer* and there Is both km of weight and 
strength, with more or less marked debvdra 
don. With fairly large sacs which have not 
yet found their way Into the thorax a visible 
swelling appears in the neck when they be- 

OTCM Crflrr* «f hipw, Ortofcar j-t*. MW. 
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come felled with food. In addition to the 
dysphagia large sacs may occasion hoarseness 
by pressure on the recurrent laryngeal nerve 
and dyspnrea by pressure on the trachea- The 
development of the sac is essentially a slow 
one The history of increasing difficulty of 
swallowing over a long period of time, with 
the regurgitation of fowl showing no evidence 
of gastnc digestion, strongly suggests the pres- 
ence of diverticulum The additional presence 
of a swelling In the neck following attempts at 
swallowing food makes the diagnosis fairly cer 
tain Fluoroscopic examination, employing 
both anteroposterior and lateral views during 
which the patient attempts to swallow a 
barium acacia meal, will give full information 
as to the location, sue, and shape of sac- 
Curative treatment consists in extirpation 
In patients debilitated by starvation and de 
hydration it is essential that adequate prepar 
atory treatment be earned out before operation 
is undertaken This consists in the adminis- 
tration of food and fluids by means of the 
Levine tube or catheter If either can be passed 
beyond the mouth of the sac, otherwise of 
glucose and fluids introduced intravenously 
and subcutaneously In an extreme case in 
which there had been & weight loss of more 
than 100 pounds and in which all efforts to 
enter the cesophagus, including direct vision 
with the cesophagoscope, had failed, we re 
sorted to gastrostomy as a means of giving 
nourishment over a sufficiently long penod to 
enhance the safety of extirpation. When the 
sac has reached the thorax we prefer the two 
stage operation advocated by C H Mayo, by 
which procedure infectious mediastfnftis can 
usually be avoided The one stage operation is 
satisfactory for the smaller sacs Various 
methods of dealing with the neck of the sac 
have been suggested We have endeavored to 
close them with suture placing a wick of rub- 
ber tissue down to the site of closure to take 
care of leakage should it occur Postoperative 
feeding for the first 4 days is gt\ en through a 
tube introduced through the nose or mouth 
to a point below the site of operation, after 
which tune fluids and acmi liquid foods are 
given until the wound heals. Deep-seated 
diverticula of the oesophagus are much rarer 
t h a n those at the upper end, are usually of the 


traction type, and rarely occasion symptoms 
unless associated with cardiospasm In the 
latter event dilatation of the cardia will usual 
ly bring about relief of symptoms 
Diverticulosis of the small intestine, first 
described by Chomel m 1710 has, with the 
exception of Meckel’s diverticulum, received no 
surgical consideration until within the present 
century, most of the records having appeared 
in the past decade Diverticula are not in 
frequent in the duodenum, being found in all 
3 of its divisions They are less frequently ob- 
served in the upper portion of the jejunum 
and with the exception of the diverticulum of 
Meckel are seen but rarely w the ileum In 
the majority of the reported cases the opening 
into the sac has been situated on the mesenteric 
side while both lateral and antcmesentenc 
openings have been described Both the con 
genital, or true, and the acquired, or false, types 
are found in the small intestine and are ob- 
served at all ages, the latter being most fre 
quent at and after middle age. The former 
have been found in infants at birth and are 
usually single, they have been found with 
pancreatic tissue at their apices, while their 
moat frequent location in the duodenum Is 
near the papilla of Vater, where the pancreatic 
ducts are developed from duodenal buds The 
acquired ones develop and produce symptoms 
late in life when atrophy of the muscularis, 
particularly the circular coat, may be a pre- 
disposing factor, they occur most frequently 
on the mesentenc side of the bowel where the 
vessels penetrate the musculans. They vary 
in depth from }4 inch, to 3 inches or more The 
fluidity of the contents of the small intestine 
is such that solid material is rarely found 
within these sacs although the stomata which 
connect the diverticula with the intestine are 
smaller than the cavities of the diverticula 
Chomel in 1710, Harley in 1875, and Cole 
and Roberts in 1930 have reported diverticula 
of the duodenum containing gall stones while 
Terry and Mugler and C M Watson report 
instances of intestinal obstruction due to the 
formation of enteroliths in diverticula of the 
jejunum. Morrison and Feldman report a 
primary carcinoma In a duodenal diverticulum* 
Diverticulosis of the small intestine may 
exist throughout life without giving rise to 
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symptom*, being found only it autopsy With 
the retention of decomposing food leading to 
distention irritation and inflammation of tie 
uc or Its surrounding structures symptoms 
arise None of these are pathognomonic and a 
diagnosis cannot be made on clinical evidence 
alone Diverticula are not infrequently as- 
sociated with ulcer cholecystitis and pan 
creatitis and when so the sym ptoms caused 
by the latter will predominate or else becloud 
the picture- Upper abdominal discomfort 
varying from a alight ache to severe colicky 
pain is one of the commonest symptoms The 
pain may be relieved by food or alkali or may 
recur after earing ana there are frequently 
long periods of freedom. Sour stomach belch 
ing and nausea are at times noted. The symp- 
toms are no indefinite and so variable 
simulating those of lesions of adjacent organs 
that clinical deduction alone vrill not permit 
a diagnosis. The condition may however be 
demonstrated with a high degree of accuracy 
with the X ray The information which such 
an examination affords gives one an important 
lead in evaluating the significance of the 
presence of diverticula. Those which are dis- 
covered accidentally during routine X ray ex 
animation of the gastro-iotesdnal tract and 
which are not causing symptoms require no 
treatment Those in which Inflammatory 
changes are present ma> require erdskin The 
observation of retention of ban tun in a diver 
ticulum for a much longer time than is re 
quired for the emptying of the stomach asso- 
ciated with tenderness on point pressure, when 
other upper abdominal lesions arc ruled out 
may be considered as indicating diverticulitis 
In the event of associated ulcer cholecystitis, 
or pancreatitis, it becomes a matter of judg 
ment to appraise correctly the rfile played by 
each and to determine for or against erosion 
of the diverticulum in addition to selecting the 
appropriate treatment of the associated lesion 
In esse of doubt or In debilitated patients in 
whom the erosion would materially enhance 
the operative risk, the latter procedure may 
be omitted until such time aa the indication 
for it b ec omes more apparent 
For patients in whom the employment of 
surgery is contra-indicated and for those in 
whom symptoms are not sufficiently definite 


to warrant operation a medical treatment 
based on that for duodenal ulcer Is most likely 
to give good results When the roentgeno- 
logical examination ha* shown the presence of 
spasm of the pylorus or duodenum the addi 
ucmai emptoymrnt of belladonna will be 
helpful, Constipation which is a frequent 
accompaniment, should be relieved by ap- 
propriate measures. 

The complications of divert! cubists of the 
small intestine which demand sur gery for 
relief are diverticulitis, suppurative peridl 
verticulltls, perforation ana intestinal ob- 
struction The important anatomical points 
to be borne in mind are the relation of the 
peritoneum to the sac, the relation of the sac 
to the vascular supply of the intestine and the 
relation of the sac to adjacent structures 
The latter point is particularly applicable to 
duodena] diverticula which may be in dose 
relation to the common duct in front of the 
pancreas, behind the pancreas or buried in its 
bead. The surgical procedure employed must 
be suited to the pathological condition found 
invagination or exdtion of the sac with closure 
of the defect in the intestinal wail, fortifying 
the latter where possible with an omental fat 
graft drainage of abscesses with or without 
excision of sac, rese cti on of intestine or pv 
lorn*, gastro-enterostomy — all find a place In 
dealing with the various pathological picture* 
presented. 

The most commonly observed diverticulum 
of the Ileum Is the persistent intra abdominal 
portion of the vitelline duct this type was 
first accurately described by Johann Fnedncb 
Meckel and given his name in i8u The 
vitelline or omphalomesenteric duct connects 
the yolk sac with the mfdgut and normally 
becomes obliterated in the seventh or eighth 
week of fetal life the atrophy beginning at 
the distal end and progressing until the lumen 
of the Ileum is reached The artery and veins 
which accompany this duct normally dis- 
appear entirely with the exception of that por 
tfon which become* the superior mesentenc 
artery and vein. Complete failure or ohlitera 
tion will leave a tube communicating with the 
ileum at one end and with the umbilicus at 
the other from the latter of which faces are 
discharged. Obliteration at both ends will 
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leave a tube connected by a fibrous cord either 
to the umbilicus or the fleum or to both- Such 
a remnant may give rise to tumors of various 
types, cysts, carcinoma, sarcoma, and malig 
nant myoma having been reported- Oblitera 
tion at the distal end leaves a tube of varying 
length connected with the ileum and com 
mumcating with its cavity It may be found 
at any point of the small intestine below the 
duodenum the usual location being from 10 
to 30 inches above the flcoaccal opening Its 
usual attachment is antemesentenc and it* 
length vanes from a small protrusion to one 
(reported by Moll) 33^ inches long Its 
distal end may be free or be attached by a 
fibrous band to the umbilicus, mesentery or 
adjacent organ In shape it may be spherical, 
conical, bulbous, or somewhat like the finger 
of a glove- Its walls consist of the normal 
coats of the fleum, possessing at times Lieber 
kuehn s follicles Foyer's patches, gastric mu 
am, and even accessory pancreatic tissue 
Its incidence as estimated from autopsy sta 
tistics vanes lrom 1 to 3 per cent. Surgical 
records have shown a varying incidence, as a 
rule somewhat lower than that derived from 
postmortem studies. This interesting vestigial 
remnant is responsible for a number of acute 
abdominal conditions which carry a potentially 
high mortality It is a prolific cause of in 
testinal obstruction as a result of its attach 
meat to the umbilicus or to some other portion 
of the parietal peritoneum mesentery or in 
testfne resulting fn constriction by band or 
kinking from traction. Volvulus of the diver 
tfctdum itself has been reported as well as 
volvulus of the loop of Ileum from which it 
springs Obstruction may be produced by an 
intussusception, the intussusceptum having 
for its apex the in vagina ted diverticulum or 
the point of the fleum from whfch it arises. 
Hertxler and Gibson m 1913 reported such a 
case together with a careful study of 41 similar 
Instances recorded In the literature. The aver 
age age was 13 years with 49 per cent under 
10 years of age- Of the 22 resections in the 
senes 13 died and 9 recovered, a mortality of 
nearly 60 per cent Further reports are avail 
able in the literature, only recently we haw 
observed this complication in a boy of 6 years, 
admitted to the hospital moribund vrith a 


palpable mass in the right lower quadrant. 
A diagnosis of intestinal obstruction due to 
intussusception was made from the history 
and physical findings. Autopsy showed an 
invagLnated diverticulum with the ileum tele 
acoped into the ascending colon 

Inflammation of Meckel's diverticulum aim 
ulatea very dosely that observed In the 
appendix, both as regards the symptoms and 
the sequence of pathological events dependent 
upon It, for it causes diverticulitis pendiver 
ticulitis, abscess and perforative peritonitis 
The symptoms of obstruction produced bv the 
various lesions of Meckel’s diverticulum, as 
well as those of the inflammatory phenomena 
induced by it, do not in any wise differ from 
those arising from other causes The history 
of a persistent umbilical fistula or the finding 
of an ileocolic intussusception in a subject 
beyond the age of infancy are suggestive, so 
also are right-sided appendiceal symptoms in 
the known absence of the appendix X ray 
studies have been of little value in the recog 
mtion of Meckel’s diverticulum. No one 
symptom or combination of symptoms, aside 
from the presence of a congenital umbilical 
fistula, can lead to any high percentage of 
correct diagnoses 

The important lessons to be learned from the 
literature on Meckel’s diverticulum are that 
its complications possess on Inherently high 
mortality and that prompt diagnosis, at least 
of an abdominal emergency, with consequent 
early operation is important The procedures 
employed must needs suit the individual case 
and consist in enterostomy, release of obstmc 
tive bands and intussusception, ablation of 
diverticulum, resection of intestine and drain 
age, as indicated by the pathological findings. 
In view of the possible dangers from a Meckel 's 
diverticulum, it should be removed when en 
countered In the course of operations for other 
lesions. My associate and I have seen symp- 
tomless diverticula in 31 instances 30 in the 
abdomen and 1 In the sac of an inguinal hernia. 
Twenty nine were removed, the 2 remaining 
possessed such wide openings and shallow 
depths as to render improbable the occurrence 
of complications Schaetx(35)in 1923 pointed 
out that Islands of gastric mucosa occur in the 
vitelline duct and proposed the theory of 
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embryonal trauniantatkin. Later be studied 
30 sped mens of Meckel 1 diverticulum by 
aerial section Of these only 17 or 57 per cent, 
were free of abdominal dement*. Three or 10 
per cent showed mucosa belonging to higher 
segments of the small gut jejunum and du 
odenum. Five or 16 6 per cent presented 
lalands of gastnc mucosa one contained pan 
creatlc tissue and one pancreatic tissue and 
gastric muoosa. Mudengracht in 1918 Mage- 
rand and Durant w 1922 Clubal and HaRo- 
peau and Humbert in 1924 reported instance* 
of peptic ulcer in Meckd a diverticulum show- 
ing both hemorrhage and perforation 
Aschner and Karditz in 1930 collected and 
studied 33 reported cases of peptic ulcer in 
Meckd ■ diverticulum and the ileum The 
most common symptom was the passage of 
fresh blood and dots per rectum it was absent 
in but $ of the 33 cases, and in x of these 
antenna was noted The periods of bleeding 
varied from 1 of 36 hours causing death in an 
infant, to a man of 28 who had repeated 
hemorrhages since childhood Pain 01 some 
sort was noted in 21 cases In many its onset 
bang coincident with perforation Sudden 
perforation was noted in n one third of the 
total number A palpable mass was observed 
in 3 this with the passage of blood suggested 
Intussusception but the stools lacked the 
usual admixture of mucus and the symptoms 
of obstruction were wanting Gastrointes- 
tinal \ ray studies were made in 6 cases with 
out giving helpful information They suggest 
that unexplained cases of repeated intestinal 
hemorrhages in which other lesions have been 
eiduded be subjected to exploratory laparot 
omy if peptic ulcer or Meckel * diverticulum 
be found, the operation of choice is exdskin of 
the diverticulum with enterorrhaphy at right 
angles to the king axis of the intestine Thar 
summary is as follows Heterotopic gastric 
mucosa has been shown to occur at the urn 
bflicus as a result of anomalous developmental 
structures arising from the omphalomesenteric 
duct. Such areas of mucosa have been demon 
strated to produce a secretion containing free 
hydrochloric add and pepsin with irritation, 
erosion and ulceration of toe surrounding skin 
The secretion could be exrlted by the Ingestion 
of food or by local mechanical stimuli Hetero- 


topic gastnc mucosa has also been demon- 
strated in Meckel 1 diverticula which have 
retained their connection with the lumen of 
the Deuro. Chrome ulcers causing pain, hem 
orrhage and perforation, and histologically 
identical with peptic nicer of the stomach, 
duodenum and jejunum have been described 
in Meckd s diverticulum and the ileum in 33 
cases. In *1 of these gastnc mucosa was 
demonstrated in the diverticulum The ulccn 
occurred in the intestinal type of mucosa ad 
joining the heterotopic gastric mucosa, being 
frequently located at the neck of the divertic 
ulum which was usually completely lined by 
gastric mucosa 

The occurrence of diverticulosis is observed 
far more frequently in the colon thin d»e 
where in the intestinal tract. Autopsy records 
would ind i cate its frequency in 5 per cent of 
all subjects over 40 years of age. While the 
vast majority occur at and after middle life 
they have been reported at much earlier ages 
A. P C Ashhurst reporting a sigmoid diver 
ti culms in a child of 7 year* and 9 months and 
Erdmann one In a child under 7 years of age. 
On!} 20 in 1,819 patients at the Mayo Clinic 
showing diverticulosis of the colon were under 
40 years of age Diverticula of the sigmoid are 
by far the most common the descending colon 
also being frequently involved It is esti 
mated that on an avenge 85 per cent are 
found in these two portions of the colon The 
rectum transverse and ascending colon share 
in the distribution of the remaining 15 per 
cent, with infrequent similar findings in the 
appendix Our senes shows 6 patient* present 
ing diverticulosis of the appendix In one of 
whom a diverticulitis with perforation had 
occurred Stout (2S) reports on Incidence of 
1 89 per cent, of diverticuloifs of the appendix 
in the cases of appendicitis operated on at the 
Presbyterian Hospital New Yotk in 1 year 
Tbe diverticula occur between the layers of 
the meaoappendix, projecting from the ap- 
pendix like buds and are frequently multiple. 
In addition to the danger of diverticulitis and 
perforation the simple ones afford an added 
nik since in the process of cutting through 
the mesoappendix dose to the appendix they 
may be opened with resultant contamination 
of the operative fidd While diverticula of the 
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colon may be single, they are as a rule mul 
tiple, varying in number within rather wide 
limi ts Practically all of those observed in the 
colon are of the false or acquired type, the sac 
consisting of mucosa and submucosa covered 
with peritoneum Regardless of the cause— 
upon which there is no unanimity of opinion — 
once the diverticulum is formed it becomes a 
bottle-shaped process, with a narrow mouth 
and wide body, into which the Local current 
enters with the eventual formation of frees, 
lithi. There is consequent inflammatory 
change secondary to the obstruction and stag 
nation There are no symptoms referable to 
simple diver ticulosis The percentage of such 
cases that ultimately develop diverticulitis 
and present subjective symptoms is conjee 
tural, but has been estimated at from 10 to 
20 per cent. The symptoms are caused by 
inflammatory changes in the sac and sur 
rounding structures, notably in the mesen 
tery, dependent upon inadequate drainage of 
the sac The faecal current in the right half 
of the colon is largely liquid while that in the 
left half tends to become more and more 
solid, with the result that diverticula w the 
left half more frequently show the presence 
of fcecahths which obstruct drainage and pre- 
dispose to the development of inflammatory 
changes. The symptoms of these necessarily 
depend upon their character and extent. With 
acute inflammation in a single diverticulum 
they closely resemble those of appendicitis— 
pain nausea, and vomiting, localized tender 
ness and rigidity, and increased leucocyte 
count If the diverticulum happens to be 
situated in the aecum or ascending colon 
differential diagnosis will be impossible until 
the abdomen is opened, and because of the 
mimicry of appendicitis such cases are almost 
routinely subjected to operation When the 
lesion is in the left half of the colon a pre 
operative diagnosis can be more readily made 
Granting the presence of a diverticulitis one 
of several results may follow, namely reso- 
lution, perforation with resultant diffuse peri 
tonitis, abscess, perforation into a surround 
mg viscub (bladder or intestine) , ischiorectal 
abbess, and thickening of the gut wall, me*> 
cohc, and surrounding fat so that obstruction 
of varying degrees results Opinion is divided 


as to the wisest course to pursue m the pres 
ence of an acute diverticulitis Some prefer 
to pursue an expectant plan of treatment until 
complications arise which necessitate surgical 
intervention, 1 e , perforation or abscess 
while others, notably Erdman advocate im 
mediate operation, consisting of excision of the 
diverticulum with closure of the opening m 
the intestine or simple drainage as load condi 
tions warrant- Since diverticula ore so fre 
quently multiple, the removal of one that 
presents acute inflammation affords no im 
munity to the remaining ones against similar 
changes. Erdman noted a 4 per cent record 
of repeated Invasions in a series of 52 acute 
case* treated by operation 
Perforation into the peritoneal cavity pro- 
duce* a diffuse suppurative peritonitis not 
distinguishable from that produced by other 
infectious lesions and demands similar treat 
menti The peridiverticulitis, almost um 
formlv noted makes this complication a rare 
one Both m free perforations and in those 
resulting m localized abscess formation at 
tempts at repair of the perforation ore m 
order when local conditions permit A certain 
proportion of these ore successful while the 
remainder, like those treated with drainage 
alone result w fistulx The latter are usually 
of small caliber and frequently heal spontane 
ously When persistent, secondary closure or 
resection can be done later after subsidence 
of the acute reaction lessens the hazard The 
subjective symptoms noted w chronic diver 
ticuhtis consist of periodical attacks of diges- 
tive disturbance with abdominal discomfort 
and uneasiness and at times definite pain 
which is usually referred to the site of the 
infected diverticula Localized soreness and 
tenderness can usually be ehdted in the region 
of the diverticulitis and not infrequently a 
mass can be felt. Roentgenological study con 
ititute* the most important aid in diagnosis, 
not only locating the ate of the lesion but 
determining as well the extent of the involve 
menti Many of the chronic cases prove self 
limiting presenting occasional period* of more 
or less activity with long intervals of qui- 
escence Such instances require no treatment 
other than superman of diet with prevention 
of constipation. The oral administration of 
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one of the petroleum preparation! and tie 
rectal use of o2 or other toothing enemata 
Trill be of help If spasticity Ij revealed by 
the \ ray the addition of belladonna or 
stramonium to the above regimen will fre 
quently suffice to relieve It 
The complication! Induced by chronic dl 
vertlculltis which demand surgical relief are 
fistula and obstruction The fistula; may 
communicate with the akin adjacent intestine 
or bladder The diagnosis of the former Is 
self-evident the entero- intestinal type will 
usually be revealed only at operation while 
the entero vesical variety Is evidenced by veal 
cal irritability with the passage of feces and 
gas per urdJtram The latter are easily 
demonstrated by cystoscojxc examination 
Operative correction of such fistobe may in 
tome cases prove relatively easy in other* It 
en tails difficult and hazardous procedure*. 
The excision of the tract with closure of the 
opening m the bowel is the ideal. In our 
experience this can as just stated, be readily 
done in some instances In others resection 
of the thickened distorted bowel will be re 
qufred The entero vesical fistuhe, If situated 
high up on both the bladder and sigmoid are 
accessible to manipulation and correction if 
however the opening is located low down in 
both organa, the difficulty of access combined 
with the inflammatory infiltration make its 
correction both difficult and hazardous. In 
such cases we have elected to do a permanent 
coloatomy with satisfying results Obstruction 
may occur in acute diverticulitis a* a result of 
infection and oedema when incomplete It not 
Infrequently subside* under the expectant 
plan of treatment mentioned. When com- 
plete an enterostomy proximal to the kaion 
not only meets the immediate indication but 
often permits resolution of the diverticulitis 
to each an extent that no farther surgery Is 
needed Chrome obstruction is due to hyper 
plasia adhesions and angulation, the so called 
hyperplastic, stenoring type Resection, where 
general conditions do not contra Indicate Its 
employment, is the treatment of choice. As 
with colonic resections for other lesions, expe- 
rience has shown the two-atage operation to be 
the safer procedure Drainage of the bowel 
proximal to the obstruction allows recession 


of the Inflammatory phenomena at the site 
of the diverticulitis and the upbuilding of the 
patient a vitality both of which enhance the 
safety of the second stage. The presence of 
blood In the itool 1* noted In a pnnll per 
centage of patients with the obstructive type 
of diverticulitis That it Is not more fre 
quently present Is due to the fact that the 
pathological changes are *o largely extramu- 
cosal, being found In the wall of the bowel 
the mesocolic and surrounding fat Jones 
quotes Spriggs as stating that bleeding oc 
currtd 3 times In 68 cases of diverticulitis, or 5 
per cent and Rankin as stating that it oc 
curred 33 tunes In 127 cases, or 17 per cent 
The presence of blood In the stool which can 
be demonstrated with the proctoscope to 
come from above the lower rectum has so 
great a diagnostic value for carcinoma of the 
colon as to make the differential diagnosis 
between carcinoma and diverticulitis at times 
extremely difficult when this symptom Is 
present The X ray may show one or more 
diverticula and the lesion causing the bleeding 
still be carcinoma. The history the duration 
of symptoms, the character of defect as re 
veiled by the X ray are all of value In reach 
ing a dedslon. 

A study of the recent literature Indicates 
the incidence of caraooma developing on 
diverticulitis at from x 7 to 8 per cent This 
incidence together with the difficulty in dis- 
tinguishing between cam noma and divtrtic 
ulitis in the presence of a palpable mass or 
defect revealed by the X ray and awodated 
with bleeding from above the lower rectum, 
makes early exploration a far safer procedure 
(n ill mch cases than medical reglmms which 
involve delay 
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Discussion 


Du. David Chkeveb, Boston Dr Abell, In his 
comprehensive paper has summarlxed admirably 
the essential facta about abnormal pouches or diver 
ticula as the} occur In the alimentary tract from the 
oral cavity to the anus. In many situation* they art 
*0 uncommon as to be rarely encountered even by 
experienced surgeons, but the possibility of their 
presence ahould tlwayi be borne in mind, to explain 
symptoms or physical findings which are puxiHng 
Meckel s diverticulum, the congenital remnant of 
the omphalomesenteric duct, la, however, a not 
uncommon cause of symptoms which are included in 
the barbarously ungrammatical phrase acute »ur 
gfcxl abdomen, meaning an acute symptom group 
related to the abdomen and demanding aurglcal 
interference, whether or not the exart Won can be 
diagnosticated It L only neceaaary for us surgeons 
to remember if the obvious cause of symptoms Is 
not revealed by exploration, that Meekers divert! cu 
lum must be searched for and excluded as the pos- 
sible seat of trouble. Moreover ai pointed oat bj 
Dr Abell a peptic ulcer In a diverticulum lined bj 
ectopic gastric mucosa is a well recognised cause of 
pain, bleeding or perforation Once a lesion of a 
Meckel s diverticulum is discovered, the coarse for 
the surgeon to pursue is usually self-evident 
The multiple acquired diverticula of the colon, 
often largely confined to the sigmoid and descending 
colon are said to occur fn 5 per cent of perrons 40 
years of age and over ana since they are always 
potential and often actual fod of acute or chronic 
infection, they merit the attention of every pbyil 
dan. not ai rarities but as frequent source* of serious 
conditions. From a state of complete Innocuousneaa 
they range through aymptoms of every grade of 
severity to conditions so grave that they defy the 
surgeons skill. Dr Abell has spoken of simple 
diverticulitis. of slow perforation with adhesions and 
absceti, of fistulous openings into the bladder or 
other loops of the Intestinal canal, of free peri or a 


tion with peritonitis, and finally of chronic unflamma 
tion with induration and fibrotic thickening which 
ultimately leads to obstruction. Such conditions as 
perforative peritonitis, ahsceas and fistula demand 
no especial discussion of symptomatology or treat 
meat except to emphasize the great advantage of a 
preliminary colostomy In the proximal transverse 
colon, of permanent type, to divert the entire fiscal 
current and permit the diseased segment to be put 
st rest and cleansed by through and through irriga 
tion thus favoring resolution and subsidence of the 
inflammatory process and permitting whatever 
more radical measures seem necessary to be done 
under favorable conditions. 

Espcdai interest attaches to the chronic obstruc 
tive forms of the disease. They may closely nrou 
late cardnomaj or indeed be impossible to differen- 
tiate, and their successful treatment demands at 
least as much judgment and operative skill. The 
symptoms include varying degrees of discomfort 
flatulence, pain referred especially to the lower left 
abdomen, constipation, obstipation, and obstruc 
tion. A mild and intermittent pyrexia and moderate 
leucocytosa may suggest an Inflammatory rather 
than a neoplastic ori gi n . Inasmuch as the lesion 
often involve* a longer segment of the bowel than 
carcinoma does, a mass is more likely to be pal 
pable — often sensitive to the touch. A barium enema 
shows a lesion which narrows the lumen — often 
more extensive than card noma, the presence of one 
or usually multiple small diverticula in the neigh 
borhood are suggestive but of course not ptthoc 
nomonic, since carcinoma Is as likely to affect the 
colon in the 5 per cent of individuals who have 
djverti cuioss, as in an equal number of normal per 
sons In instances where the Inflammatory lesion ii 
not too extensive, a peculiar saw tooth or accordion- 
pleated serration of the barium shadow due tc 
deep and compressed folds of the mucosa, is quite 
characteristic. The finger examining by rectum can 
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not reach the k®on unit** it It fdt through the 
bond wall 11 » peine miM the proctoscope, If the 
proccti be k>* enough reveals more or leu oedotwo 
mth ardema »nd thickening of the will, but no ulcer 
atlou and no Wood The sigwfica oce of the pretence 
ox absence of blood cannot be too strongly empha 
deed bleeding t* a symptom of diverticulitis 
since tbe Utter it not an ulcerative process, and if 
Wood tt noted n coming from a chrocilc obstructive 
kstoQ ibcrve tbe anal canal the cn cm helming pro li- 
ability u that It u doe to carcinoma On the other 
hand, while it it true that microscopic or chemical 
traces of blood are present in all cates of carcinoma, 
tbe mill scirrhous contracting lesion often ahows 
do groas bleeding Tbe association of carcinoma 
with di\ erticuloau or diverticulitis la in my opinion 
a pure coincidence 

The tuccestfttl treatment of chronic obitrocting 
diverticulitis of the ogmofd or descending colon may 
tax all tbe resources of the surgeon A proximal 
transverse loop colostomy should be made to reit 
completely the discs ard Dowel and permit lavage 
If under this plan the bond b shown by banam 
enema to recover ita normal contour and caliber and 
no complication! occur It may be reasonable to risk 
cloture of tbe colostomy and trust that a bland diet, 
avoidance of contUpatsoo and c ol o ni c lavage will 


prevent recrudescence of tbe inflammation Soch a 
nappy event rardy occurs, bo sever and resection 
with restoration of continuity a indicated. The 
surgeon a personal experience and preference sill 
determine whether this ihali be done by suture or 
by the Mihuha procedure tbe latter a more appli- 
cable here than m cardnoma, since tbe t en d en cy to 
alampy resection b of less account and there can be 
no grafting of tbe ditease into the sound The fre- 
quent uecesdt} of dealing sith adhesions and com- 
plications, and the danger of *[ (reading an already 
cutting Infection make these operations both diflj- 
cult and haxardous, and both patient and surgeon 
may have to be sat tided xnth, and thankful for a 
permanent colostomy A sord must be added about 
patients sith early stages or moderate degrees of 
divert knhua A bland diet, mineral ofl to keep the 
i tool* soft, and colocue lavage sill cause resolution 
of tbe process and enable the patient to carry on, in 
the majority of cases, but both physician and patient 
should Laos that a potentially dangerous process b 
merely being kept under coo troL and that a recrudes- 
cence shook! hare the benefit of a surgeon s opinion 
In coodnsioo I wish to congratulate Dr Abdl on 
hts interesting presentation of a ven important 
subject— a presentation shkh bears tbe authority 
of very s ide experience. 
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I F a burn destroys a large area of the full 
thickness of the slan the result is an open 
wound Unless there is early replacement 
of lost skin, healing will occur by contractures 
of adjacent tissues and by ‘scar” epithelium or 
permanent healing may never occur (Fig 14) 
The restoration of surface losses and repair 
of contractures in patients appear complex in 
many instances but from a study of the re 
qulrements of treatment m a fairly large 
group of patients wc have outlined the essen 
tfal points of care that have usually proved of 
benefit for these patients 

Ftrsi The general care is of primary 1m 
portance and includes the exercise of patience 
and gentleness, and Interest in the patient’s 
welfare by all who come in contact with him 
The patient should be kept free from pain and 
from objectionable restraints, sedatives should 
be used carefully, and interest in surroundings 
should be developed especially when the pa 
tients are children (Figs 2D, 3C) Nutrition 
must be kept up, and transfusions may be re 
quired frequently 

Second The local care of the open wounds 
has for its object the cleaning up of the areas 
as quickly as possible so that the lost surface 
may be restored with skin grafts before damag 
mg contractures have occurred Surgical dram 
age is best accomplished by the use of saline 
dressings or by the continual saline bath for 1 
to 3 hours a day followed by dry heat or fur 
ther wet dressings (Figs iC and 3C) Many 
antiseptics (common and proprietary) and 
gentian violet have been used, but at present 
we rely on Dakin s solution if anything other 
than saline U thought necessary 
The ute of a firm pressure dressing that is 
kept moist by irrigation combined with eleva 
tion, maj be of great advantage for lesions of 
the extremities, marked improvement may be 
noted within 48 hours (Figs 1, 3 and 10) 

Pain should be kept down to a minim um 
when the dressings ore removed They may 
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be soaked off gradually in a bath, and it is im 
portant that some protector shall have been 
used next to the wound to prevent the gronu 
lations from growing up through the meshes 
For this, old linen, perforated cellophane hke 
material, or very fine raesh gauze is usually 
satisfactory so that dressings can be removed 
e\ en from children with a minimum of discom 
fort. When cellulitis is controlled, grease 
dressings (xerofonn zinc oxide, or scarlet red) 
on fine gnuxe or linen can be used, these allow 
the patient greater freedom, but they are not 
used for several days immediatelv preceding 
operation Gentle mechanical cleansing of 
wounds daily is important, but care should be 
taken not to disturb epithelization- 

Surgical drainage and pressure dressings 
usually result in wounds with bright red, firm 
granulation!, free from surrounding cellulitis. 
Bacteriological studies have shown that it is 
probably easier to get sterile cultures from 
small wounds than from very large open areas 
We have repeatedly grafted wounds when 
from the appearance of the granulations we 
have thought them to be ready, and we have 
had successful takes with a minimum amount 
of cellulitis, when pre-operative cultures have 
shown multiple organisms. A thorough Carrel 
Dakin technique is undoubtedly an advantage 
but it cannot replace careful evaluation of the 
general condition of the patient and of the 
gross appearance of the granulations and sur 
rounding tissues 

Another important result from the use of 
the saline bath for badly burned patients is 
that ordinary secondary contractures will have 
been straightened out by the voluntary effort 
of the patient without the use of traction or re 
3 train ts. Most patients are extremely grateful 
for the bath and realize their first comfort in 
it, and we believe that it has occasionally been 
a life saving measure There may be a bad 
reaction to It, however, and there is frequently 
an elevation of temperature If any of these 
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«iter tbe been B, Lei* ibenra iftn t few weeki erf duly 
Mime taths. Tbe {nrraUtJOos ire dun, there u bo tor 
rac Tniin t crPnlitu, tbe Crocn deformity he* been com 
pietefy enrtrrocne ud th* lem rre reedy for opeatjoc. 
t, Pr omt tn duly trhne brtn General L ea lth mad ba- 
prerrad, and ba hn completely o%dtn»^e the Canon da- 
tocraity by retire por r-TX-pt witbont ipimtaor Irarfmn of 


bad effect* are too »evere the bath may be 
omitted 

When out of the bath patients can be kept 
comfortably warm in a covered bed with or 
without dressings. Thii allow* the patient 
free movement and makes nursing care eauer 
(Fig aD) 

T Idrd If large area* are to be covered it b 
necessary to develop a method of obtaining 
free akin grafts of «ui table thlckneaa In Urge 
amount* cutting them rapidly and injuring 
prompt healing of the area from which the 
graft* are taken 

The graft that we have found moat applies 
We over open wound* 1 * one that include* from 
one half to three-fourth* of the thickness of 
the akin For convenience we have called this 
a thick split tkm graft to differentiate it from 
a full thickne** graft and from an Ollier 
Thler*ch graft that usually Indudes little 
more than the epidermis. It might be called a 
thick Other Thiersch graft (Fig 4) 

By unng a sharp knife 18 centimeter* long, 
very large graft* may be cut rapidly and the 
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Fig i D, Pitknt completely healed it time of discharge 3 week* ifter the but 
of two operation*. Note complrtebeallr* of <krarrite*of split gTaft* on back, buttock*, 
ibdomrn, and thigh*. 


larger they are the more easily they may be 
applied, grafts up to 18 by 5 inches may be 
ob tamed from suitable thighs. The suction 
retractor described in 1929 is used routinely, 
with it fairly large grafts may be cut even from 
the abdomen (Fig 5) 

These grafts are applied to the area alter 
granulations have been carefully and smoothly 
shaved off or after any contractures have been 
fully opened by dissection, or scar tissue has 
been excised They are held firmly in place 
with horsehair sutures all around and multiple 
mattressing sutures over the surface Many 
stab holes are made through the graft to pro- 
vide for drainage It is important to note that 
the removal of granulations causes a good deal 
of bleeding and that over large areas it must 
be very carefully done or even omitted if the 
patient cannot stand the added bleeding It 
is a help in preserving blood to have an 
assistant hold compresses over an area as the 
following one is being denuded. 

The donor areas require careful dressing 
with a fine mesh gauze impregnated with a 
thick ointment (zero form, scarlet red or zinc 
oxide) and held firmly in place Healing is 
usually complete in 10 to 15 days, and we have 


on occasion cut three “crops” of grafts from 
the same donor area (Figs 1, 3, 9, and 10) 

At present autografts are used entirely for these 
repairs. By using the split grafts wherever possible, 
the donor areas are preaerved fairly well and one U 
usually able to find skin enough to make acceptable 
repairs. 

Fresh homografts are used very rarely and only 
when It is thought that the patient cannot stand a 
long operative procedure ana when there is no si^n 
of spontaneous epithelixatkm. Homografts will 
usually take satisfactorily, but in our experience 
are always absorbed within 3 weeks. However the 
few day* respite that the patient recave* while these 
grafts are In place may actually be a turning point In 
ms recovery and there may be an increased spon 
taneous epithellxation. The use of delayed homo- 
grafts stored in the patient s serum and In saline is 
being investigated. It Is possible to use successfully 
autografts that have been stored for several days, but 
this fact is not very Important clinically especially 
when d ealin g with spilt grafts, for they can be cut 
rapidly and add but little time to the operation. 

In some areas, mainly about the face, the split 
grafts are applied as ‘stent grafts, either a wax or 
gauze or sponge form being used over the graft 
which is held in place with mattress suture* rrom 
side to side. 


Fourth The care of the grafted area re 
quires a simplified method of applying a pres- 
sure dressing and of keeping it moist If ncces- 
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Fig 4. Thickness of ilia grafts. All three grafts cut 
from the same ares from a single patient and [photographed 
under the same magnification. A Average Ollier Thiersch 
thickness. Most texts itate that the skin la taken through 
the papillary layer but eren the thinnest ones usually in- 
clude some derma B A thick split or thick Other Thiersch 
graft. The thickness shown here is greater than generally 
used It can be roughly rraduated between one-third and 
three-fourth* of the fall thickness. C, Full thickness graft, 
not quite all of which Is gotten In the field of magnification 


Fig ^ A Complete circular loss of skin of thigh and 
superfiaal burn of hand with secondary contractures and 
joint fixation. B One month after discharge There has 
been total and permanent restoration of the surf ice with 
thkrk split skin grafts with complete function in two opera 
lions. During the period of preparation, implantation 
grafts, fresh homografts snd delayed bomografts were used 
in attempts to stimulate wound heal in g. Note h e a tin g of 
donor areas on other leg C, The saline lith in this instance 
was sn invaluable aid In reclaiming the patient mentally 
and in preparing the wound for grafting There has been 
much accomplished with occupational and physical therapy 
0/ the crippled left hand. 



FTg. s A, Technique of cutting graft. The skin Is lightly 
greased with vaseline, the knife is gotten very sharp and a 
good strong suction b supplied by the pump and delivered 
to the suction retractor through the tube. The assistant 
makes countertractioti with the soap dish. B Grafts as 
Urge as necessary or as the thigh will supply are taken. 
The graft is shown spread out on the table sad should al 
wiyi be clamped immediately to the cover to prevent loss 
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Fi* g A, Complete taboo of leg to tfc^h one >e«r with graft* m two operaboei Note beahof of doocr 
after t*im B ReMotm boo, complete *ad perm* Dent, after area* oo oppowte tfugb aid abdomen C, Not tmnfukr 
6 moolha with thick aptrt prmfti Tb* leg waa opened at inwi t of grift m I huh thn u tbo»o beta*** of 111 mpor 
first opctaboo to »uhm 15 degree* of corrrpirt rttennon tance m rekabon D This photograph which » a* tatrs 
The tt m a m d eT a as accunphabed by direct slektal tract wo t years later »bow» that tboe a campltf* fraction and do 
appbed by Dr C II Crtgo The defect was the* cover e d foot drop 

Over irumj }’ears observation we have principle, however and If it Is effected with a 

proved in our own minds the superiority of medium other than a sea sponge the object 

tbe aea sponge us a medium for obtaining has been accomplished 

pressure over skin grafts and have preferred Fifth In the repair of late bum contrac 
to develop Its use on a simplified plan rather tore*, free skin grafts can be used extensively 
than search further for substitutes That the and give permanent bearing surfaces in man> 
preasure be applied and maintained is the instances The} often may be substituted for 
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a tedious laborious use of pedide flaps that 
require multiple operations. 

If there are sinuses extending down into 
scar folds that harbor organisms detrimental 
to the chance of “take” of a skin graft a pre- 
liminary opening is done and sometimes a 
huge open wound is produced In the grafting 
of all contaminated open wounds wc use the 
thick split graft rather than a full thickness 
graft because of the greater assurance of its 
“take ’ in such a field (Fig 8) 

If the late contraction is heJcd so that a 
dean operation can be done then the use of a 
full thickness graft can much more safely be 
undertaken but even here, in man> instances 
the split graft can be used satisfactorilj and 
may even be required if the area to be grafted 
is so large that the necessary amount of full 
thickness skin cannot be sacrificed (Figs 7 
and 9) 

One patient in the senes has had 178 square 
inches of skin transferred at one time and 48 
square inches at another (221 square inches 
total or 1,381 square centimeters) 

In repainng healed contractures all sur 
rounding skin possible is, of course, utilized 
If there is dense scarring with marked con 
tracturc, It is seldom that flaps can be turned 
in from the surrounding area the entire mo- 



Flg 10. V, H*nd *hown j weeks after a mangle bum. 
B Two dayi later after saline soaks, saline Jelly dressing 
and gentle dfbridemenL 


bflization being one of dissection and release 
of binding scars In old cases in which the 
scar has been drawn out into a web and there 
is little or no deformity it is occasional!) pos- 
sible to effect the repair by using the web it 
self This is commonl) called a “Z” or re- 
versed “Z” plastic, however the openings 
seldom actually resemble a “Z” and the main 
point to remember is that the two surfaces of 
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Ftf ii A, La-ta deformity from wide ihta lo« Is moat 
ax* it is diffjcxft to learn (ran tie birtory whither or not 
tie toekni hare bra lot 0 and C, Campleti rmtaratioc 
in cm cptnlko with a hill tiudcocaa jT*Jt, i month liter 
operation 

Fij i* A Deformity ol Deck and faca from bum Kir 
that extendi from am acroaa mQa and that Lu palled 
akin nonnalfy under tba ja * dear down to tie divide 

B, Conectioo of deformity with tw (nil thkisma palt let 
la low down Surface tme> ennaa left for liter cotTecticn 

C, Completed correction with fall tiidraeai pall* dcare m 
taortifatoa cad fanny to lower branch ofmeath *em 

Fjf i j A Bum ol acaln from beanty parlor combi la 
tha re^loo »car rpilheflmn n alow to form asd amilly rhei 
an tmaatnfactory beam# Kirfeca with marked tesdency 
to repeated nlceratm B Reatombon done in ooe open 
boo with a rowle laiye ipht graft 

Fig 14 Fadnre c d healing trier 9 month* 1 period 
There a a complete failure of yr e wd ol epithelium fioady 
and mxroaeofacaDy, bo t actn ity It ei a de o ce d by a marked 
niimf np d dead ctB* Tha patient wa* homed 19 month* 
Let era, bad been m bed the estin time and had spent 
tixcoocn ooe tmgU proprietary antment rnimimmlM 
foe the treatment erf berrsa He wa* treated a* tha pa beat 
id Figure 1 with restorabcc of the open area* on both legs 
In tao operabow* 
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the web are saved and fitted across each other 
to obliterate the web In many cases the use 
of adjacent flaps or the two surfaces of the 
web may be combined with free shin grafts to 
cover remaining open areal Scar flaps should 
not be too large because their blood supply 
may be extremely uncertain (Fig 7) 

In some patient* who have healing after 
very widespread bums, there may be no actual 
deformity but a general tightness of an area 
with perhaps some limitation of motion of an 
extremity These patients frequently need 
more skin surface, and a release of the general 
surface tension is effected by simply opening 
across the tightest portion of the contracted 
area, allowing the edges to retract, and then 
filling in the open area with split grafts (Fig 7) 
Stxlk Burns of the hands deserve special 
attention because every effort should be put 
forth to prevent the deep infection that will so 
rapidly fix tendons and joints and produce de- 
formities that may never be overcome. For 
deep losses, the first treatment should be ac 
tive surgical drainage , active movement should 
be encouraged, the fingers should be dressed 
apart and the whole hand kept m position of 
function. The average bum should be ready 
for grafting in 3 weeks, If tendons have not 
been exposed, and, frequently, the single appli 
cation of a split graft may be all that is neces- 


sary If there has been an extensive deep bum, 
as soon as sloughed tendons are separated and 
the granulations are dean it is often advisable 
to “dress” the wound with a thick split graft 
so that healing may stimulate activity and 
jomt fixation may be limited, then later any 
necessary thicker repair can be done (Figs 10 
and 11) 

Seventh The rehabilitation of the patient’s 
activities should be started early, if possible 
even before surgical restoration is started 
(Fig 3C) Children usually take care of this 
themselves but guidance in physical and occu 
national therapy Is always beneficial Burned 
hands may require special effort and the use of 
splints, as notably advocated by Kanavel, 
Koch, and Mason In all the working con 
tacts with patients, a firmness of purpose 
should be maintained that will tend to keep 
the patient’s morale on the highest possible 
level 
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Fj* n A, Late deformity from wide ikin laei In mat 
am ft » dj&ralt to iearn Irian tha hntoiy whether oi not 
tha Undoo* h»n been loat B and C, Completa mtoratiac 
in one operation with a foil tfudmcaa graft, i month after 
operation 

F* n A, Deformity of neck and f*c» from born tear 
that extend* from arm acroaa axilla and that ha* polled 
sloa normally nnder the jaw dear down to the claride 
B Correction of deformity with ooc foil thichaeaa graft let 
m kiw down Sorfaea anesennts* left for later correct** 
C, Completed correction with foil thxioesa (Taft* dona m 
two itifn to tread lb wry to lower branch cl tavtnth aerrr 

Ftf 13 A, Bum of acalp from beanty parior cotnh* In 
thjt region tear epttbrtwm » tlow to form and tuaally gh n 
aa cxJBtnfaclory bearing mrfaca with marked tendency 
to repeated nlcentioo B. RestoraOon dooe tn oaa operv 
two with a nagie large *pnt graft. 

Fig 14 F aihrr a cV healing os er 19 months' period 
There is a comp kta (adore cl spread of rpathebum groaalj 
and mjcroacoprcaDy, bol acti Oy n endeared br a marked 
rxbng op oi de»d czfh Thu patient a a* bcirned ig months 
before, had been m bed tha entire tune and hid (pent 
iifoo 00 on one untie proprietary can truest recommended 
for the treatment cl barns He wa» treated as the patient 
in Fi gur e 1 with restore Lwa of the open araas on both lep 
tn tao operations 
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Fig 1 Thyroid croo-grmft in dog, ti d»y» old, low power Fig i Thyroid crow gnit in dog, 44 d*yi old, low power 


described briefly as follows Under strict sur 
peal asepsis throughout, tissue is removed 
from the donor nunccd carefully into tiny 
fragments, 1 to 1 5 millimeters m diameter, 
and planted on a coagulated medium such as 
is used for tissue culture After a day or two 
of observation to insure that the cultures are 
alive and not contaminated they are trans- 
ferred to new medium containing serum and 
plasma derived from the intended recipient of 
the graft On this medium they are grown 
for a penod of 2 to 4 weeks, being transferred 
to fresh medium as often as seems desirable 
When ready for grafting a small incision is 
made through the skin of the recipient, at the 


axilla or groin and a pocket pushed open by 
blunt dissection in the areolar tissue near the 
large blood vessels The various fragments of 
graft are picked up on a pipette containing 
salt solution squirted into the pocket and 
the small incision sutured If the grafts take, 
they grow slowly in si zc and after a number 
of weeks or months restore the physiology of 
the recipient to normal This technique at 
present being used represents a development 
from many experiments in different directions 
and on many aspects of the general problem 
often resulting in failure, but leading on to 
better ways of attaining the objecL It is, of 
course, subject to further improvement and 
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LIVING GRAFTS OF THYROID AND PARATHYROID GLANDS 1 

BARVEl B STONE, MD rVCS JAMES C OWINGS, U D ajtd GEORGE O GE\ HD Buitwosi 


T HE list few yearn have marked a great 
stride forward In the treatment of dis- 
orders due to deficiency in function of 
the glands of Internal secretion As a result of 
the discovery of active chemical substance* 
derived from the glands — thyroxin parathor 
mone cortln etc. — the therapy of myxeedema, 
tetany and Addison » disease bis been given 
a measure of accuracy and directness entirely 
new These brilliant achievements of bio- 
logical chemistry make it possible to supply 
from without the necessary substances that 
the body should produce for itself The obvi 
ou* next step In the conquest of these defi 
deucy diseases is to restore to the body this 
power of produdng its own needed substances 
in o th e r words, to graft into it a Using func 
tlomng gknd to replace the one that has 
failed It is the purpose of this paper to report 
in brief our wtui m this field, more extensive 
details hiving been published elsewhere 1 
After several years of laboratory and clinical 
studies, which began discouragingty enough 
but yielded increasingly promising results a* 
time went on we feel justified in saying * ith 
out reserve that we believe successful func 
tiomng grafts of thyroid and parathyroid tis 
sue can be made from one dog to another and 
from one human being to another As evi 
dence of this we submit Illustrations (Figs i 
to t>) showing photomicrographs of tisvue re 
moved for study at intervals of 4 weeks to 
nearly year after cross-grafting It is dear 
that this tissue is living healthy and appar 
ently functioning In further evidence we sub- 
mit the reports on a number of human case* 
in which there is reason to believe that cross- 
grafts have been successful 

Case i Graft of human parathyroid traroe Into 
pa tiro t sith profmiod t> picsl tetany folio* tog 
thyroidectomy ill months prtT>x.i] r which *as 
getting worse In ipto of treatment It is now over 
a year and a hall nnce the graft was dooe. This 


patient U duncaDy well, has passed through normal 
labor snccesafully since the graft operation, and has 
had a return to normal 0/ her blood chemistry 

Aw* »•* st Oct 


Cask s Graft of human parathyroid tissue Into 
patient with spontaneous tetany typical and severe 
This case also has been completely successful dlm- 
cilly for t period of a j ear and a quarter with return 
of the patient a blood chemistry to Dormal 

Case 3 Graft of human parathyroid tissue Into 
patient with poaloperaUve tetsuy of severe gride. 
Duration of time since grafting about 5 mouths 
Patient much better blood chemistry approaching 
normal Graft apparently successful and growl eg 

There have been 1 other grafts of par* 
thyroid tissue 1 for postoperative tetany *r>d 
1 for spontaneous tetany In the latter case 
there was some doubt of the diagnosis. The 
patient was not benefited by the graft and it 
has not been repeated In the first of these * 
cases a graft was apparently unsuccessful after 
3 months, so that a second graft has been 
done It u too soon to say w bether this second 
graft now about 6 weeks old will succeed 

C ise 4 Graft of human thyroid tissue for mys 
rrdema after thy rotdectoray Dm patient ksj re 
cmed graft! 3 tuna, imnt wee hi apart, •• much 
more thyroid substance u required for health than 
in the exse of n*ra thyroid grafts He hai Improved 
dimcaHi ha* lost 11 pound* In weight, can work and 
feel well on a fraction of the doaa of thyroid extract 
formerly required, hai a higher haul metabolic rate, 
and 11 regarded u a partial succos V, c hope that 
with the growth of the grafts In time this success 
may become complete 

We have also grafted thryoid tissue Into 
several children and one adult for conditions 
of a complicated nature part of which was 
apparently due to deficient thyroid secretion 
but in none of these cases do we fed that we 
can daim success for the graft. It Is perhaps 
unnecessary to point out that no type or 
method of grafting can reasonably be expected 
to yield 100 per cent successful results, but the 
evidence herewith submitted from both am 
mal and human cases seems to us convincing 
that our method has proved that cross graft 
mg of these two endocrine tissue* can be and 
has been accomplished 

A* to the method itself the details of which 
have been published elsewhere it may be 
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a part In the success of cross-grafting Young 
tissue has a greater “growth potential” — a 
term of unscientific vagueness but dear 
enough meaning — than old tissue, and when 
e\er possible should be used as the source of 
the graft Also, the recipient is In better con 
dition to support and foster the graft if in 
general good health than if suffering from a 
variety of disorders in addition to the specific 
tissue deficiency for which the graft is done 
Then there is the question as to whether a 
graft can be expected to survive unless the 
host has a physiological need for it Halated 
suggested that such a deficiency was necessary 
for the success of the graft and this idea has 
been referred to as “Halsted's law of defi 
aency ” It is perhaps unnecessary to state 
that complete surgical dcanliness and avoid 
once of infection is essential to the success of 
the procedure 


It will be seen that experimental attack 
upon the problem of cross-grafting and analv 
sis of the difficulties presented have led to the 
recognition and understanding of some of the 
conditions that are essential for success No 
doubt further study will extend our knowledge 
and increase our mastery of this important 
field. The successful growth of mammalian 
tissue derived from one animal in the bod} 
of another, for an indefinite period of time and 
with preservation of physiological function is 
a matter of wide biological interest Its prac 
tical implication in the field of medicine and 
therapeutics need only be suggested Whether 
other endocrine tissues can be successfully 
transplanted by this or some nmilnr method 
we cannot say We do feel safe m saying that 
cross-grafting of thyroid and parathyroid tis- 
sues has been accomplished, both experi 
mentally and clinically 
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STATISTICAL STUDY OF DISEASES OF THE CESOPHACUS 1 

A S MACUTLI tf JID Boato*. MAHAcmnrm 


I Is the put 10 yean, i 600 patients or 1 
of every 161 who have been admitted to 
the Out Patient Department of the Mas- 
sachusetts General Hospital, have come be- 
cause of dysphagia or some other symptom 
relative to the passage of food from the mouth 
to the stomach 

A study of these cases should give a rea 
sociably accurate idea of the relative frequency 
of the various causes of difficulty in swallow 
ing 

The entire senes of cases was studied from 
the elimeal, roentgenographic and endoscopic 
standpoint 

No demonstrable lesion could be found in 
143 patients, or less than 10 per cent of the 
1 600 patients seeking relief for dysphagia 

METHOD OF X IAY IXAMtXATION 
The type of examination varies with the 
lesion suspected It is not sufficient to give 
the patient ban um to swallow and merely 
observe the patency of the food passage The 
reaction of the muscles of deglutition the 
toniaty of the ceaophagus, the activity of 
peristalsis, and the presence of stasis must all 
be noted. 

If we are to pick up the early changes in the 
wall of the oesophagus before the lesion is 
extensive enough to produce obstruction a 
very careful examination Is necessary 

The procedure we have found most satis- 
factory Is first to fl Horoscope the patient while 
he drinks a thin ban urn mixture If this is 
negative a heavy thick paste is given which 
travela slowly enough for the entire cesophageal 
wall to be examined. The patient is fluoro- 
scoped while drinking the barium mixtures, in 
both the erect and prone positions If these 
show nothing the patient is again given the 
thin barium mixture and after the bulk of the 
bolus has paaaed into the stomach a film is 
taken with the patient in the right oblique 
position. 

If the ersophagus is normal, thin lines will 
be seen on the film which indicate the normal 


mucosal folds (Fig 1) If the oesophagus does 
not properly collapse upon itself interrup- 
tions or widening! of these folds may be noted 
This method was first described by Schatxki 
in his work on the delineation of the mucosa 
of the oesophagus In which he was able to show 
varices, small ulcerations, and Infiltrations 
which are entirely lost if the lumen Is filled 
with barium. 

rOEElON BODIES 

The trauma caused by the lodgement or 
passage of a foreign body through the pharynx 
or ceaophagus is a very frequent cause of 
dysphagia Foreign bodies were found to be 
present in 183 or 30 per cent, of all those who 
were referred as suspicious. This Is one 
ccsophageal condition more common in the 
first decade of life (Fig a) 

Considerably over 90 per cent of foreign 
bodies lodge in the pyriform onuses or upper 
third of the oesophagus. 

Because the majority of foreign bodies lodge 
in the upper portion of the ersophagus, our 
routine procedure Is to take a film of the neck 
in the lateral position before the patient ti 
given any barium (Fig 3) This will reveal 
the presence of foreign bodies winch usually 
are considered non-opaque such as chicken 
bones and fish bones On the lateral view in 
the average sized patient the oesophagus and 
oesophageal structures measure about one- 
the width of the trachea. 

If the foreign body is not located 00 the 
lateral view a search must be made for it with 
the aid of a heavy barium paste for if present 
the banom will adhere to It and will not be 
washed off by subsequent swallowing of water 

We were able to locate all of the foreign 
bodies in our cases by either the plate or 
fluoroscopic method. 

If there is ccdema and scarification of the 
mucous membrane from trauma In the passage 
of the foreign body there will be delay In the 
transit of the barium and a variation from the 
normal mucoaal pattern but one or two swal- 
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FI*. 1 Roentgenogram lhowing barium In the mneonJ 
fold* of the normal oeaophagua — fine aharp linea parxlleL 

lows of water will wash off the banum from 
any such area of abrasion 

When fluoroscopic examination was nega 
tive and there were clinical symptoms sugges- 
tive of the presence of a foreign body pre-oral 
examination was carried out which showed 
that the continued irritation was due to 
trauma or infection at the site of trauma. 

The types of foreign bodies found in these 
cases, were, in order of their occurrence 
chicken bones, fish bones, open safety pins 
small lead toys, pieces of wood, glass, and a 
vanetj of hardware. 

CANCER 

Of the remaining 878 patients in this senes 
complaining of dysphagia from some cause 
other than the swallowing of a foreign body, 
350, or 40 per cent, were due to malignancy 
(Table I ) 

The ages ranged from 30 to 78 years, the 
greatest number being in the seventh decade 
(Fig 4) Men predominate over women 6 to 1 

In this senes, malignancy occurred m the 
oesophagus as follows upper third, 124 cases, 
middle third 103 cases, lower third, 132 cases 



Fig. * Graph ibowfng the *ge Incidence of foreign 
bodies in the cz*opbi(us. 

Postal coid lesions are m eluded in the up- 
per third group These figures are at variance 
with percentage of occurrences found by other 
observers. 

Where specimens of carcinoma were taken 
the types were as follows epidermoid type 
152 cases, adenocarcinoma, 28 cases, non 
classified, 18 cases 

The majonty of patients gave dysphagia 
and not pain as the initial symptom Pain is 
apt to be the first symptom, however, if the 
lesion arises from the deeper layers of the 
mucosa and causes mediastinal growth rather 
than extensive obstruction of the lumen 

The incidence of cancer of the oesophagus is 
low compared with its occurrence m other 
parts of the body U S Vital Statistics show 
it to be responsible for per cent of all of 
the deaths from cancer (Table II ) Watson, 
at the Memorial Hospital m New York re 
ports 2 5 per cent Abel reports cancer of the 
oesophagus responsible for 5 per cent of all 
cancer deaths 

Cancer of the (Esophagus has been well 
termed the most melancholy chapter in medi 
cane It is unfortunate that the average dura 
tion of symptoms in patients found to have 
cancer is over 5 months before seeking relief 
for by this time they are well beyond any hope 
of surgical removal or cure by radiation treat 
ment The only encouraging feature of the 
matter is that less than half of the patients 
complaining of difficulty m swallowing m the 
cancer age, have the disease The other half 
for the most part, i e., those who do not have 
cancer, are completely cured or greatly re 
heved by surgical or medical measures. 
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FI* g W eb it the mouth erf the fr*o?h»*aj oppo«te 
the fifth cerrldl vertebra 


bj use of his diagnostic bag prove* hi* con 
tent! on* beyond doubt There were ioi worn 
en and 34 men in the series, or a ratio of 
3 1 The average age at first examination was 
40 1 years the age varying from 16 to 68 
year* The average cancer age was 59 s and 
the average age for pulsion pouches, 63 years. 

ITBE05I3 or THE UPPER END 

When infection and consequent fibrosis m 
volve* the upper third of the ersophagus there 
1* a fusiform narrowing but do dilatation 
above the point of constriction because of the 
ease with which food can be regurgitated back 
Into the pharynx We found this condition 
accounted for dysphagia in 96 or n per cent, 
of our sene* The symptoms are usually of 
some yean Handing before the patients *eek 
rehef The onset Is to gradual that the patient 
1* seldom able to recollect the probable cause. 

Thi* condition occur* more frequently in 
women than men 

The ages of patients were between 26 and 
82 but the greatest number were in the fifth 
decade of life. 

On. V raj examination a thick barium paste 
will lhow a smooth fusiform narrowing of the 
upper end of the oesophagus (Fig 8) Tbe 
oesophagus is not deviated from the midline 



as it might be by an external pressure, and the 
mucous membrane pattern is entirely normal 

The condition produces no pain or distress 
except the Inability to swallow a large bolus 
of food or in extreme cases, even s emiso Dds 
or liquids 

On endoscopic examination it maj be Impos- 
sible to pass the large cesophagoscope and 
often the medium sued one will not pass 
through the stricture. The mucous membrane 
appears perfectly normal and shows no evi- 
dence of previous Infection. Because of the 
fibrosis very little relief is to be gained by 
dilatation. The psychological effect on the 
patient of the passage of bougies is one of 
reassurance, and gives the patient a sense of 
relief although the roentgenological picture 
remains unchanged 

WEBS 

The next most common lesion occurs in the 
mucous membrane with the formation of par 
tial diaphragms of mucous membrane or webs, 
with either a central or eccentric opening 
This type was first described by Mosher in 
1937 

It is usually possible to obtain a defi nite 
history such as trauma from swallowing a 
foreign body or superficial ulceration of the 
mouth or pharynx, followed in doe time by 
dysphagia. These lesions are frequently found 
opposite cervical exostosis. 

The roentgenological picture (Fig 9) h 
radically different from that of fibrosis There 
is an abrupt, sharply defined narrowing at the 
location of Die wtb After passing this point 
the lumen regains Its normal outline. This 
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Fig ii Aneuriira of the neb erf the aorta during pr»- 
mrr: on the cc*opt*gui — fyphihtic ulceration of the 
aaoph»guj Is ntt. 

picture ia so typical and definite th a t there Is 
little chance of confusing it with other lesions 
This condition existed in 114 patients, or 
13 per cent The average age was about the 
same as that for fibrosis of the upper end 
Eighty four per cent of these were females and 
16 per cent males (Fig 10) Patients are sus- 
ceptible to exacerbations of their dysphagia 
due to trauma from rough food The marked 
relief that can be given by breaking or stretch 
mg this thin diaphragm of mucous membrane 
by use of instruments through the cesopha 
goscope is spectacular 

EXTRINSIC CAUSES OF DYSPHAGIA 
Extrinsic causes of dysphagia occurred in 31 
cases, or about 3 per cent. 

The oesophagus may be constricted by ex 
temal pressure along any part of its course. 
In one senes, 25 out of the 31 cases were 
located m the upper third of the oesophagus. 
In the neck region the oesophagus Is located in 
close relationship to a number of Important 
structures, which are often the seat of primary 
or metastatic malignancy such as tumors of the 
thyroid and larynx and metastatic masses in 
the glands 



Fig. 1 1 Lye bums m*y produce serious strictures at 
vinous levels, with normal ctsophnus In between. This 
patient (4 yetis) had one at the level of the eplitemsl 
notch and another In the lower third. 

In this group of cases we have s6me of the 
most interesting diagnostic problems. It is 
only by the most careful and painstaking work, 
from a roentgenological and endoscopic stand 
point, that external pressure can be differen 
tiated from actual involvement of the wall of 
the oesophagus such as occurs in cancer aris- 
ing from the deeper glands of the oesophagus 
for in such a lesion the bulk of the tumor mass 
is apt to be m the mediastinum with very little 
showing on the mucosal side. 

Bums There appears to be a decrease each 
year in the number of cases of oesophageal 
bums and resulting strict urea from the swal 
lowing of add or a lkali ne corrosives. There 
were 40 such cases in our senes, or about o 5 
per cent. They were evenly divided between 
the sexes. 

There are twice as many strictures located 
in the middle third as in the upper part. This 
is probably due to the protecting covering of 
saliva m the mouth and pharynx and upper 
end of the oesophagus, through which the 
liquid passes rapidly, there is a normal slow 
ing up of ingested matter at about the level of 
the arch of the aorta. 

When the mucous membrane alone is in 
volved there result thin membranous stnc 
tuxes which simulate the webs so often found 
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I'm J Aft inodraet of panfy-ui of tike nrj»cfc* of 
dtftadoha 

Twenty five per cent of the stricture case* 
were of this type If the mucosa is cntirel} 
denuded bj the caustic fluid and there is a 
gluing together of the submucosal structures, 
there multi a tubular stricture varying in 
length and diameter Seventy five per cent 
of the stricture cases had a tubulir stricture 
involving one half or more of the lower part 
of the oesophagus 

rvsvLtsia 

Paralysis of the (esophagus is a rare condi 
tion and was not encountered in this senes, 
but paralysis of the muscles of deglutition Is 
not uncommon and was noted in 46 patients 
(Fig 13) There were 15 males and 31 females, 
with the average age 47 \ ears 
The symptoms are so difficult to differen- 
tiate from those due to obstruction of the up- 
per end of the oesophagus that it seems logical 
to consider this group of cases in speaking of 
diseases of the ccaopbagus 

The paralysis is always of central origin and 
mav be due to any one of various etiological 
factors an infection such as poliomyelitis a 
localized central hemorrhage, brain tumor 
fracture at the base of the skull with hiemor 
rhagt tod Parkinson s disease 

The musdes of the tongue may be sluggish 
and unable either to form the bolus proper!} 
or to give it its Initial push into the pharynx 
The findings are very strikingon fluoroscopic 
examination Instead of bong assisted by nor 
mal muscular action the ingested material 
drops bj grant} into the pharynx and com 
pletd} fills up this area The pyriform sinuses 
arc entirely flaccid (Fig 14) The ccsophagus 



FI* u PsrihiM of the rmttcln of dffkiUUoc dor to 
cerebral knnorrtJtr Note tb* dilated ti y nkum linasn 
The lack of moOoe * hen the patient attempts to mDo* 
ts stnlio* 

does not open to receive the bolus as it nor 
mall} should and the ban am remains in the 
pharynx until expectorated. 

Cases of localized cerebral hemorrhage 
which presented no other manifestation of 
their presence accounted for less than half of 
our cases The history is characteristic the 
condition is first realized when the patient 
attempts to drink or swallow food and is 
unable to do so 

After an interval of a few days the patient s 
ability to swallow returns and the function 
m») be entirety restored On endoscopic 
examination w ith the cesophagoscope, nothing 
unusual is noted except flacadity of the pyri- 
form sinuses There is r>o evidence of spasm 
or closure about the mouth of the oesophagus 

pouches 

Pouches of the rrsophagus arc rare!} recog- 
nized during life because they do not produce 
obstruction and seldom product symptoms of 
dysphagia. The} comprise less than 1 per cent 
of our cases 

They are likely to be found during the 
swallowing of bonum in the routine examina 
tion of the oesophagus in gastro-iotestmal 
\ ra} examination- 
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The most common site is the middle third of 
the oesophagus m the region of the bifurcation 
of the trachea, and the most frequent type is 
the traction variety Traction is caused by 
the pull exerted on the oesophageal wall b> 
healing mediastinal glands which are also 
attached to some less yielding pencesophagcal 
structures such as the trachea and dorsal 
spine These diverticula are very often com cal 
in shape, although occasionally sacculated 
ones, which con tarn food do occur Rokitansky 
in 1840 first described the traction type 

The next most frequently described pouch 
is the pulnon type which occurs m the lower 
third of the oesophagus just above the dia 
phragm Portia reported a case of a pulsion 
diverticulum which enlarged so much that it 
produced cardiac embarrassment which was 
relieved only by washing out the pouch with a 
stomach tube. 

In our senes no such severe symptoms were 
reported but there was substemal distress in 
2 cases. 

Sa collations of the oesophageal wall may 
arise above a location of stenosis. Six cases of 
this type appear in the literature and the 
seventh case was desenbed by Mosher at the 
last meeting of the Amencan Bronchoscopic 
Society 
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PHARYNGEAL DIVERTICULA 

The first case of this type was reported 170 
years ago b> Ludlow and since then there have 
been scores of papers wntten reporting hun 
dreds of cases The condition accounted for 
only 32 cases or about 3 peT cent of all of our 
dysphagia cases. 

The seventy of the symptoms produced by 
these pouches is in direct proportion to the 
size of the pouches. 

Various theones have been advanced ns to 
the etiology of the herniation of the mucous 
membrane through the fibers of the infenor 
constrictor musde Jackson believes there is 
an inco-ordination In the neuromuscular 
mechanism which results in a failure of the 
lower part of the constrictor to open when the 
bolus amves at this level, this, momentarily, 
produces an increased pharyngeal pressure 

The ages of our patients vaned from 45 to 
83 years and averaged 63 years (Fig 16) The 
ages coincide quite closely with the carcinoma 
cases, which mokes the diagnosis of great 
importance. 

In Lahey’s report of 21 cases the average 
was 67 years. 

Males predominated over females 4 1 We 
had 24 men and 8 women 

Diagnosis 15 made very readily by X ray 
examination The pouch m the well developed 
case appears to be a continuation of the lower 
pharynx while the mouth of the oesophagus 
appears as an opening high up on the anterior 
wall of the pouch. This condition produces a 
progressive dysphagia which may result in 
an inability even to swallow liquids. Swallow 
mg motions are accompanied invariably by 
gurgling sounds The pouch ma> become 
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Fif 17 Ulcer ot th* kr*er tad ot th* crao^ihifi)* with * 
typnl qVxt fled, x, m an are* ot *c*r t**re at th« lower 
cad ot th* <r*3piuL*ui Not* a lhort way thor* the 

ulcer 

filled up with food or air and produce a pal 
paWe swelling In the throat which may cause 
pressure on the laryngeal nerve. 

The \ ray findings make any error In dif 
fcrential diagnosis quite unlikely 

The treatment L» the surgical elimination 
of the pouch If this is impossible the oeso- 
phageal opening may be dilated this at least 
benefits the patient psychologically 

ULCERS or THE CESOPHAOUB 
\oung adults comprised most of our 14 
case* of ulcer of the oesophagus The lesion 
occurred most commonly In the lower third of 
the (esophagus Clinically the outstanding 
symptom is the substemal pain ac compa nied 
by dysphagia. The pain is apt to be inter 
mi t tent as is the case in ulcers elsewhere. 

The fluoroscopic examination reveals con 
•iderable spasm of the oesophagus After the 
patient is given barium there is a fleck re 
mairnng in the ulcerated area. It may be 
difficult to confirm the ray findings with 


the cesophagoscope because of the scar tissue 
already formed about the ulcer by the time 
the patient seeks relief 

These ulcers are prone to occur m islands of 
aberrant gastric mucosa which are infre- 
quently found scattered about the mucous 
membrane of the oesophagus more common 
in the krwer third 

Ulcerations of the cesophagus from tuber 
culosis occurred in but 1 patient In our series, 
wbo already had had extensive pulmonary 
and mediastinal tuberculous Involvement. 
Differential diagnosis of this cue wu made 
possible by microscopical examination of a 
portion of the ulcer 

Syphilitic ulceration is extremely rare. 
Guises in 3000 cases found but one of which 
he could be sure Less than a dozen have been 
reported in the literature and there were Done 
among our case* 
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I T is my purpose to review the work, on the 
oesophagus which has been done in Bos- 
ton and to give the Boston point of view 
Exostosis and vxbs of the oesophagus Webs 
of the oesophagus were first put on record in 
Boston a good many years ago The cause of 
webs was at first indefinite the only read} 
explanation being an ulceration of two op- 
posing surfaces of mucous membrane caused 
by appropriate bactena. I am excluding of 
course, strictures caused by caustics. Later it 
was found that exostosis of the cervical verte 
brre was often associated with webs of the 
upper end of the oesophagus. These spurs can 
be so sharp as to pierce the oesophagus and 
give bleeding The first of the cases was dis- 
covered in this way We all know that exos- 
tosis or lipping of the cervical vertebra; is com 
mon in the orthopedic dinlc, and m the ma 
jonty of such cases there is no difficulty in 
swallowing However, m patients who come 
to the hospital with difficulty in swallowing, 
we have found that exostoses are a fairly com 
mon cause. 

Webs can occur anywhere about the upper 
end of the oesophagus in the pyriform sinuses 
where the symptoms are those of a small 
pouch, that is, the patient regurgitates small 
amounts of food from time to time and has 
difficulty m swallowing any large bolus of 
food. They occur also behind the cricoid 
cartilage 

The webs are placed so high that the ob- 
struction caused by them causes food and 
fluid to spill over into the larynx, thus pro- 
ducing violent laryngeal spasm. This makes 
meal time for the patient with a web a time of 
terror Such patients therefore, cut their diet 
to a minimum and lose weight markedly 
The treatment of the web, especially if it 
occurs in the pyriform sinus is to put it on the 
stretch by ballooning it with air and then to 
bite out a generous piece of it This is fol 
lowed by the periodical passage of a bougie. 

Occasionally a web will make an almost 
complete d i aphragm back of the cricoid. This 


generally has a central opening Such a web 
is easily divulsed. I remember one patient who 
had such a web, who had so much difficulty 
from it that she had to take all her meals in 
the bathroom 

There is another type of web, some times 
single and sometimes rather a pencesophageal 
th ickenin g for an inch or more This is found 
below the cricoid cartilage. We have known 
about these webs perhaps for the last 10 years 
Dr Macmillan and Dr Smyth were the first 
to focus attention on this type They are 
easily dealt with by stretching under ether 
followed by the periodical passage of a bougie, 
especially by the passage of the mercury 
bougie which is safe to give the patient for him 
to pass on himself 

For a long time we were in doubt as to the 
cause of such webs but, as I shall show later, 
we now have abundant cause for them in 
infection of the oesophagus m acute or chrome 
disease. 

Pouches of the oesophagus I should like first 
to dispose of pouches which spring from the 
cesophagus at the bifurcation of the trachea 
and those which occur at the lower end of the 
oesophagus Pouches around the bifurcation 
are not uncommon. They are generally tuber 
culous m origin, being due to the healing of a 
suppurating gland which attaches itself to the 
wall of the cesophagus. So far as my expen 
ence goes they give very few symptoms and 
require little if any treatment 

Pouches of the lower end of the cesophagus 
I have seen but few of I have an autopsy 
specimen given to me by Dr McGregor which 
shows three small pouches in vertical line, 
one above the other I have seen one or two 
single large pouches My expenence with this 
type of pouch has not been sufficient to discuss 
them from the standpoint of treatment They' 
might readily give symptoms of obstruction 
from their size or from twisting on their 
pedicle 

Pouches of the upper end of the oesophagus or 
oesophageal hemtee Pouches of this type, of 
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Fm Maaitenc thrt*abo«u Pbo«o|tT*pb erf the Icnm 
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pfaoqrte* I Ulcer (PbotCcrtph br Dt Irtfanrf ) 

Fa i Cirrbc*b erf the b\er The upper C*ure than 
frr»njdih!ed'nop}Mfe*l rant, / The lower fijurwdikted 
reiM, f in tie ttomich !■ one place there a a *ire*k 
erf hJKOOTThwje, a rewefanx the *nrf*ce Thu petjort died erf 
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the blcedm* penzt cook) 
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raaserf be determined. 

Fl< J Mrophx arrboa* orf the hter The pne Une ihow i, 
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der ipw c ooi membrane In chrome tu/ return of the ot*rph»- 
ftn Infected jUud* and cyatw fhad duct* are ctumpoc. 


course are fair!} common I believe there ii 
an embryologicul background to these pouches 
because the> are normal In certain animals, 
for example the pig In the pig embryo there 
are two pouch a an upper and a lower Onl} 
the lower however persists. In the embryo 
of man, in what might be called the pig 
stage there are two similarly placed Ipouches. 
Both bowrver disappear at birth Itie func 
two of the pharyngeal pouch in the pig is 
to bouse the very large arytenoids peculiar 
to this animal The an tenor attachment of 
the oesophagus is to the bach of the arytenoids 
in the pig as well as to tbe back of the cricoid 
Many yean ago I found it was common in 
pouches in man to have the opening of the 
oesophagus asymmetrical, that it, one pyn 
form Minas is obliterated This asymmetry of 
the mouth of the oesophagus as I reason it. 


puts the tension on the inferior constrictor off 
center m swallowing and could readHj play a 
part in the formation of the pouch or hernia. 

Earij in my career I devised an operation 
for pouch of the upper end of the ersophagus, 
namely I slit the common wall between the 
cesophagus and the pouch. This resulted in 
immediate relief for the difficulty of swallow 
ing m 6 such cases operated on but the 
seventh was a tragedy b) Infection of the 
mediastinum followed by sloughing of tbe 
common carotid. This natural!} led to tbe 
abandonment of the procedure. For a good 
many vean now I have been referring such 
cases to Dr Labey for the two-stage external 
operation under novocain My feeling is that 
the problem of dealing with this type of pouch 
is succearfolly settled It Is a great comfort to 
hare it so settled. This I feel Is due largely to 
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Fij. 4 Atrophic cinhotii of the Ifver The QltiitrmUoo it 
a cro»-»£Ctlcm of the cesophajm »ho»n In ITgtire 5. The 
toophijui it riddled with cyiti 

Dr Lahey Now that we ha\ e Dr Churchill 
at the Massachusetts General Hospital who 
is specialising in chest and neck work, pa 
tients suffering from such conditions are natur 
ally referred to him 

Strictures of the cesophagus I have a little to 
add as to the treatment of such cases. As we 
know the} are more commonly caused by the 
swallowing of caustics generally one of the 
commercial washing powders Owing to legis- 
lation originated by Dr Chevalier Jackson 
washing powder containers dispensing sodium 
hydroxide are required by law in manj states 
to be labeled poison The public has, been 
educated to the danger of these powders and 
lye stnctnres are becoming less common In a 
desperate case the best procedure is to put a 
feeding tube in the stomach and to have the 
patient swallow a string to be used for retro- 
grade bougienage Of late I have been using 
fluoroscopic dilatation of narrow strictures 
with metal tipped bougies This is a dangerous 
procedure and is used only in tight strictures 
which have to be picked apart slowly and 
brought to a sufficient size to allow the patient 
to swallow the string I ha\ e lately had 2 such 
cases. Dilatation was begun with the bougie 
tipped with a flexible spiral wire finder 
Under the fluoroscope, I found it possible to 
pick my way through these two strictures, one 
4 and one 6 inches in length 



I'm 5 Old peptic ulcer follomed by obstruction and 
pentonftii. The *ect*m »!*;», 1 dilated jdand duct* and 
chronic infection of the glandy 7 Lymphocytes In glands. 


Foreign bodies As you know almost c\cry 
type of small hardware finds its way at times 
mto the cesophagus With the insane sizable 
objects like forks or spoons occasionally arc 
swallowed. The great point about foreign 
bodies is to remove them without lacerating 
the cesophagus because given the nght bac 
ten a the postenor mediastinum Infects more 
readily even than the pcntoncum or the dura. 
Every ccsophageal examination c\ cry passage 
of a bougie with or without ether, is a potential 
tragedy The only foreign body r I shall speak 



Fie- 6 Adynurdc colon. The photomlcrom^ 
iuttnorrfcagt into the lonjitudhul mo»cular Urr- < r ^ 
ritdet from thb aue ibenred periaaophiw*] h, stt** 
j Hjcmorriagc 




406 


SURGERY GYNECOLOGY AND OBSTETRICS 




F* 7 Ady im rfc colon Tbt £nt fijttrt thow* laUinm mWr lumjo r iUi fw, 
I the ttctm d. pe rw w^i h tgnl hwrocnb**?, i (Set Fit 6) 

Fit S CtoJecyrtm* The phctcmxTojnpiii i bow a treat dill tattoo of tha 
uperfioa] vcaaria and a pcoooonctd mfikraboo with lymphocyte* Tbe*o two 
flndmp indicate rfimnir tnfectim, There m a m yo ma m that circular layax. Tba 
section ■ Uirn (nan the lower end of tUa ertephafu* The fim flhtttntm* ti a 
low pow er rlew ihowmg th* foil aectioo o I the awophagoa The tecond pboto- 
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about is the open safety pin point up The 
first safety pin doser I invented year* ago 
after a tragedy following the attempt to re 
move a very large aafety pin, aim oat a blanket 
pin from the cesophigus of an adult. Thia 
doaer has been modified and its grandchild U 
now In succ es s fu l use in tin* hospital The 
youngest child from whom I have removed a 
aafety pin was 4 months old. In dealing with 
an open aafety pin, point up select the aafety 
pin closer which appeals to you — there axe a 
number of good ones on the market — practice 


with It outride the body and then under the 
guidance of the fluoroscope dose the pin and 
remove it. If this cannot be brought about 
speedily, the thing to do In my opinion, h to 
put your pride in your pocket and push the 
safety pin mto the stomach. A try of comae 
can then be made, after the fashion of Jackson, 
to dose the pin In the stomach. Again If this 
Is not quickly successful, the pin should be left 
to nature. For the fint 48 hours It should be 
watched by the fluoroscope or X ray plat* to 
see that it Is moving If It halts, it generally 
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Fig 0. The &nt photograph »bow* * tpcdmcn from a 
normal coophtgu*. Tl>e*pcclmenihow» the no rmil amount 
oi cocrnwHrt tome. The largest amount Ii between the 
rmaculari* macom and the drcubr muiculax layer If the 
m mmlarfi mncow b abaent, the connective tb*ue b snb 
epithelial In thb apedmen there b a amall amount of 
connective tbaue between the epithelium and betw ee n it 
and the muacnlarb mucosa. There b a amall amount 
between the drcnlar and longitudinal muacular layer*. 
The fret teat amount b between the muacularb mucoaa 
and the arrubr muacular byer Outaxle the cesopha 
rua, there b abo much connective tbaue, normally Thb 
U not ahown In the aecdoo 

Second photograph. Antopay dbgnotu ehrocic chcle- 
cyatltb and chcldlt-hbab and Icterua. The apedmen of the 
cr*opbagus waa rr Inrhrt long and bile atained throughout 
In the lower third, there were a few cyata In the vertical 
rugr. The photomicrograph waa taken from a ae ct l on 1 
inch above the cardta The aectlon ahowi a great increaae 
of connective tbaue. The aubepithellil connective tbaue 
la increued In amount and b cedematoua. The aubepitbefial 
veaaela arc enlarged. The drcnlar muacular byer b almost 
obliterated by fibrous tbaue. Other aecttona show enlarged 
and Infected aland dud*. All the sections ahow chronic 
infection. TlS apedmen b a itriklng example of fibroab 
of the terminal portion of the oesophagus associated with 
chronic infection of the gill bladder 

stops at the pylorus sometimes straddling it. 
We had two instances of this When it was 
recognized the pin was removed by opening 
the stomach Usually the pin leaves the atom 
ach fairly promptly and within a week it is 
found m the bedpan. I have personal knowl 
edge — and thfa happened outside the hospital 
— of but one case in which a safety pm, after it 
had left the stomach, perforated the intestinal 
wall and caused a fatal peritonitis 
Carcinoma of the ccsophagus There are 1 
types of carcinoma of the oesophagus eplder 
mold, or squamous cell cardnoma, and adeno- 
carcinoma. Adenocardnoma is less common 
and is found usually at the lower end of the 
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x Epithelium 1 muscular mucosa j. superbdal byer of 
connective tbsue 4 circular mn nlir byer s, coan g d ivt 
tb«ue 6 longitudinal muacular byer. 7 perursopbajeai 
connective tissue S fibrous tbsue nearly replacing rircnirr 
muacular byer 

Fig 10. Old peptic ulcer followed by obttneban mxx! 
peritonitis. The photograph shows a fibnxn oxmminr-st 
the lower end of the ecsophsgus. Above dhc for erne half 
of the length of the specimen the mu*±t if the craopbarnt 
axe much thickened. 1 Fibroin tuwuc. 

oesophagus I have taerf alt the usual p~> 
cedures m connect!,- with cancer of th* 
oesophagus, from curettage to X ray and radi 
um. All my life I have betm pursued by canc*— 
of the oesophagus and I haw always said the 
I stand as helpless before it todaj as I did i 
the beginning Within the past 6 jnon__ 
however, there have been some hopeful 1- 
at our hospital with heroic doses o f 0 — _ 

ray In epidermoid cardnoma there hei 

one or two promising results, Tso __ 

been obtained In adenocarcinoma. 

I feel that the thorndc surgeor. - - 

might be called the liver approach _ ~ 

end of the oesophagus Is likeJr t 
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bait mult from surgery I expect that the 
thoracic surgeon will add to hu accumulating 
honors by reporting successful operations of 
this character m the near future 

Plummer 1 intent syndrome The medical 
service of the hospital has referred a few 
patients labelled as having the Plummer Yin 
cent syndrome Such patients did have a 
smooth tongue anirnla and a slight difficult} 
in swallowing In all of them a careful arsoph 
ageal histOT} revealed signs of oesophageal 
obstruction for a considerable time that is. 
from i year to 4 or 5 before the appearance of 
the angfflia The \ ray picture In these 
patients showed slight web of the ccsopha 
gus This was confirmed by examination with 
the cesophagoscope \s far as the cases go 
which I nave seen I fed that the primary and 
essential lesion was a web of the ccsopha gus 
the amemia being secondary I have not seen 
enough cases to be convinced that the disease 
called Plummer Vincent syndrome 1s an actual 
medical entity 

Hernia of the fundus of the stomach through 
the ccaophageal opening of the diaphragm was 
first reported, I believe, by the late Dr Morri 
son of Boston He Is the second Boston man 


to become a martyr to X ray buna Oddly 
enough the firit one Dr \\ alter Dodd, Dr 
Morrison assisted for years. In order to male 
a diagnosis of this condition the patient has to 
be examined in the prone position. Most of 
our ccaophageal examinations are made in the 
upnght position I have seen but few of these 
ca.es and know them most]} second hand. 

Up to within a few yean ago the common 
pathological conditions found in the ccsopha 
gus were strictures due to caustics, malignant 
disease, and pharyngeal pouches In the liters 
ture there were references to acute Infection 
of the craophagus generally of unknown on 
gin and to ulcers Tuberculosis was men 
tioned ocamonallj but not often so was 
syphilis. I have never seen a case of syphilis 
of the oesophagus I have seen only 2 or 3 
ulcerations which were probably tuberculous 
I have seen a few cases of pemphigus. 

Ulcer of Ike ctsopbapis Speaking of ulcer 
of the craop h agus, there is no reason why 
ulcer should not occur especially at the lower 
part since this is histologically comparable to 
the upper end of the stomach, and ulcers of 
the fundus of the stomach are common ^ can 
ago I learned to be suspicious of m> findings 
with the aaophagoscopc at the krwer end of 
the oesophagus It is hard to be sure of wbst 
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you see at the end of a 16 inch tube, especially 
when, in looking for an ulcer, you have to use 
it edge on This makes me doubt the fre 
quency of true ulcer as I find it reported in 
the literature The slightest maladj ustment of 
the end of the examining tube causes the mu 
cous membrane to bleed and the bleeding 
point may be easflj mistaken for an ulcer 
Frankly I have seen very few ulcers of the 
oesophagus of which I could be sure As 
I said a moment ago, the natural place for 
ulcer of the oesophagus is at the lower end 
(Fig 1) If in a patient with ulcer symptoms 
the X ray picture shows a small pea like pro- 
tuberance in this locality, I feel it is reasonable 
to assume that this is an ulcer We have only 
3 or 4 cases with such a finding 

Cirrhosis of the liver and the oesophagus It 
has long been known that cirrhosis of the liver 
interferes with the venous drainage of the 
oesophagus and leads to dilatation of thecesoph 
ageal veins In some instances the veins are 
so large that they will show in the X ray film 
Such cases ma) be associated with hiemor 
rhage which at times is fatal It is not neces- 
sary, however, that the dilatation of the veins 
be of the extreme type for haemorrhage to 


occur The pathologists sa> that it is often 
hard to find the source of the hemorrhage in 
fatal cases Figure 2 is of a case m point- Not 
onlj are the veins enlarged in cirrhosis of the 
liver but the ducts of the glands become cystic 
and are often infected I have a number of 
specimens showing the cesophagus riddled 
with small cysts and 2 or 3 specimens in which 
there were single cystic enlargements fully a 
centimeter in either diameter (Figs. 345) 
Danger of aesophagoscopy For jears I have 
maintained that every examination of the 
cesophagus even the simple passage of a 
bougie is a possible tragedy I have had a few 
tragedies with both procedures The general 
impression is current among the medical staff 
of our hospital that ccsophagoscopy is too 
dangerous a procedure and they do not feel 
safe m referring cases for ccsophagcal exanuna 
tion Those of us who are doing oesophageal 
work have known all along that our percentage 
of tragedies was low However, in order to 
have the actual statistics I had them looked 
up During the past 1 2 years, there have been 
938 ccsophagcal examinations with the cesoph 
agoscope There have been 19 mortalities 
associated with this examination and probably 
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due to it Thu makes a mortality rate of a 
little over i 50 per cent I defy any medical 
man who is not limply & bedside watcher to 
ahow me any surgical procedure with a smaller 
mortality rate 

The case* of stricture of the oesophagus 
numbered 294, with 6 mortalities reported in 
this group Webs of the oesophagus numbered 
79 with i mortality carcinoma of the cesopha 
gus numbered 347 9 mortalities foreign 
bodies of the oesophagus including all Hods, 
simple and the most difficult numbered 285 
with 2 mortalities cases of cardiospasm num 
be red 33 with 1 mortality 

TVBLE I— MORTUJn RATE FOR 
QSOFHAGOSCOPT 

Mm. MM, 

Sinclair a( a-wjphejtn 6 

*\tb of T9 

Um«m cd ax^htrat 117 0 

Foro*n body of cnopugra »Sj j 

C*rdiMp**n jj i 

ToUl OjS ( 15 + %) r? 

Remove the carcinoma cases (these are 
fatal cases anyway) and the percentage is less 
than 1 per cent 

The cuopkagtts at birth I have specimens 
showing that the oesophagus can be marked!} 
infected at birth I have found i case of ulcer 
this occurred at the lower end Also I have 2 
or 3 specimens showing a backward bend of 
the terminal portion of the oesophagus. In 
other words, there is abundant proof that the 


oesophagus can be In trouble before birth. In 
a children, t hospital It is not uncommon to 
find malformations of the oesophagus doe to 
congenital syphilis. In our hospital we do not 
see this type of case. Speaking of children 
brings up toe question of a congenitally short 
oesophagus. Here again I have no experience 
with children to base my opinion on How 
ever I do know that in the adult the cesopha 
gus can be shortened by the contraction of 
adhesions caused by a lye burn in childhood 
or to be specific, a young woman of 10 had ■ 
lye bum of the oesophagus at 3 years of ige 
At the present time, that Is, after 18 years, the 
stomach is pulled Into the chest a third of the 
distance to the arch of the aorta At birth it is 
not uncommon to find hemorrhage into the 
cesophagus or marked peri cesopha peal hemor 
rhage. The pediatricians maintain that this is 
due to asphyxia occurring during deliver) I 
have a feeling however that it may be asso- 
ciated with sepsis 

Hemorrhage into tht asophagus Pen oesoph- 
ageal hjcmorrhageb not uncommon in the adult 
Haemorrhage into the cesophagus itself also 
is not rare. I have 1 specimen in which brmor 
rhage into the lower end of the cesophagus was 
sufficient to rupture both layers of muscle 
This was a septic gall-bladder case and I have 
it in mind that the haemorrhage harks back In 
this case to sepsis. (Figs 5 and 6 ) 

A arreeint of the cardia at birth I have 3 
specimens snowing marked narrowing of the 
cardiac end of the cesophagus at birth with 
dictation of the cesophagus about the stric 
tured area. Congenital narrowing of the 
pylorus has long been known If the operative 
procedure for the treatment of congenital 
stenoda of the pylorus should m anv instance 
prove unsuccessful the surgeon has a ready 
alibi in the possible presence of a narrowing at 
the cardia as well as at the pylorus. 

Myoma of the esophagus Myoma of the 
cesophagus was new to me op to a few years 
ago I nave lately accumulated 4 or 5 sped 
mens of this condition It has been reported 
in the literature but ia exceedingly rare. It a 
Important only from the fact that should the 
myoma grow after the fashion of these tumors 
in the uterus it could easily be a cause of 
trouble. (Fig 7 ) 
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Fig, if Atropine arrboifa of the Erer The vomIi 
throughout thb ce»opiugo» mere greatly dilated The 
photomicrograph ihcrwi a gland which la adherent to the 
oaopbtgut. Over thli the ctaophageal mnaciea art replaced 
by Ebroua tmue On the oppoaite ceionhageal wall, the 
enlarged mperficiaJ reaaeh are iurruumled by denae fibrona 
tiane i Miracle fiber* a fibroua tiaaae j gUod. 

Septa of the (esophagus A number of years 
ago I came across examples of partial trans- 
verse septa m the lower portion of the cesopha 
gus. I found them only m the adult They 
weaken the oesophagus by making a band of 
scar tissue partially encircling its lumen I 
fed that they hark back to infection spreading 
along the sheaths of the blood vessels from 
without in When they are multiple they di 
vide the oesophagus into segments. Thar 
clinical importance lies in the fact that if they 
engage the point of a bougie or the end of the 
oesophagoscope they might easflj lead to a 
rupture 

Infection of the (esophagus m acute and 
chronic disease Early in my career In dealing 
with cases of so called cardiospasm I became 
convinced that spasm played a minor part in 
cases as they came to our hospital. Under the 
fluoroscope there ore generally no signs of 
peristal si s , therefore, of course no signs of 
spasm. In the last io years Dr Macmillan 
and I cannot have seen more than 8 or io 
cases In which spasm was a prominent feature 
As I have just said, In most of cmr cases there 
is no spasm demonstrable Examination with 
the cesophagoscope convinced me that many 
of these cases were really cases of stricture of 
the terminal portion of the oesophagus. I 
found that in man} of them the stricture con 
sisted of only a slight gluing together of the 
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Fig 16 General peri ton! th. The photograph ihowi 
man y patch a of exudate. 

vertical folds which are so prominent in the 
terminal portion of the oesophagus. At first 
I was at a loss for a cause of those strictures 
Then I began to find in autopsy specimens, 
especially m specimens of gall bladder infec 
tlon, that the terminal portion of the cesopha 
gus was infected and fibrosed One striking 
instance of this is shown m Figure 8 I have 
not bad many autopsy specimens from pa 
tients who died of cardiospasm. My fnends 
however, in different parts of the country have 
contributed a few so that including a case or 
two of my own I have been able to examine 
the oesophagus m some 5 cases. In all of the 
specimens there was a fibrosis of the terminal 
portion of the oesophagus associated with a 
disorganisation of the musculature. The 
oesophagus above the ter minal portion, that 
is, m a long standing case showed fibrosis also 
but to a less extent This made me feel that 
the essential lesion m cardiospasm is a fibrosis 
of the terminal portion of the oesophagus due 
to infection from neighboring organs, espe 
dally the gall bladder and the thorax. (Figs 9 
and 10) 

The frequent finding of webs at the upper 
end of the oesophagus and below the cncoid 
cartilage not assodated with cervical exostosis 
left me m the dark as to their cause. Then 
came the finding that the oesophagus can be 
infected in acute disease as well as in chronic — 
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J-'tj 7 General peritonitis The photormmu^ph 
shows as mfrded HipCTfjcul nictr cn rr shicb Lbm u a 
mwitcd cmditr 


for example in pneumonia pytemia and 
chronic nephnti* (Figs n n 13) \ further 
finding sib that In chronic infection of the 
oesophagus and in the degenerative diseases 
like arteriosclerosis there is marked increase 



Flj tS Mesenteric thrombosis This pbototmcrofrsph 
shows 1 wperbenl ulcer ol ths cescphsjia Other section 
showed chroencsIlT infected riinii la one sectxn there 
Hi a blocked and infected duct which had broken down 
tnto u ibscess 


in the fibrous tissue of the oesophagus, in mam 
cases amounting to an obliteration of parts of 
the areolar or longitudinal muscular layers. 
It became evident, therefore that the cesopha 
gus could be infected not only from without 
and from the blood stream, but probably 
could be infected from within by way of the 
glands. In other words, it is extremely com 
mon m chronic infection to find an increase of 
the subeptthdial connective tissue of the 
cesophflgus. These findings, plus the fact that 
peri oesophageal hemorrhage and hemorrhage 
into the musculature of the (esophagus occur 
give I fed abundant cause for webs or stnc 
tures of the cesopha gus at any part of its 
course It becomes unnecessary therefore, to 
rdy on spasm especially at the lower end of 
the (esophagus as the chief cause of ceaopb- 
ageal obstruction (Figs. 14 15 16) 

Cardiospasm or fibrosis of Ike terminal per 
lion of the asopkagus I feel, as I just raid 
that spasm plays but a minor part in the con 
ditwn commonly known as cardiospasm I 
have had a sufficient number of autopsy speci- 
mens to prove to my satisfaction that the 
essential lesion Is a fibrosis of the terminal 
portion of the oesophagus In the region of the 



F*i 19 temt Infection The pboJoHucrormrii shows 
tbat the ersthebam ■ brihw I* lie wbepithefii] Mmt 
thw Cxm nu m places tamed to fbroas tmjt i Finn, 
i loofrtodmsl mosrie layer J soliUry IctBdr 4, flaw* 
Uue } cirtnUx nrnmltT layer 
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crural canal The obstruction may be mibated 
by a fibrosis of the edges of the crura, a perl 
oesophageal fibrosis in the crural ca nal or a 
fibrosis in the oesophagus itself confined to the 
subepithehal connective tissue or a fibrosis 
involving one or both of the muscular layers 
and destroying the greater part of the muscu 
lature 

Next m importance to the fibrosis which is 
due to infection of neighboring organs, is a 
backward bend of the terminal portion of the 
oesophagus I haw mentioned finding this at 
birth, I cannot give the cause unless again 
it is an old i nflamm atory process When fibro- 
sis of the ter minal portion of the oesophagus 
has existed for any considerable time this 
backward bend or trapping of the oesophagus 
is a constant finding and it is this backward 
bend associated with a vertical twist of the 
oesophagus which keeps the obstruction going 
For instance after the terminal portion of the 
oesophagus has been dilated a few times the 
patient has marked relief, but under the 
fluoroscope there is practically always a fluid 
level at or near the arch of the aorta This 



Fig. jo. Acute Infection. The photomicrograph shows 
that the epithelium l» lacking There b a mbepftbelia] 
thickening doe to a deposit of fibrin T*o gland ducta, 
J thaw hypertrophy of the epithelium which occludes one 
and almost octludlta the otheT l Fibrona tissue 1 
longitudinal muscle j, gland docti 4 dilated ducti 5 
circular muscle 



Fig »i Coronary thrombosis, chronic infection. The 
photograph show* a low of epithelium In the lower third 
0/ the ceaophagus. The mlcroacopk alldcs showed an In- 
filtration of the lymphocyte* where the epithelium is 
lac k i n g The oesophagus, therefore, shew* chronic tnfec 
tion 

of course, is due to continued obstruction 
Both Dr Macmillan and I firmly believe thiq 
recumng obstruction is due to the backward 
bend just mentioned plus a vertical twist 
Spasm, of course, would do the same thing if 
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Fig as Arterioadermls, chronic Infection. The section 
ahow* a slight infiltration of Auerbach ■ plexus with lym- 
phocytes. I have found a similar Infiltration In this soles 
of «dmer^ perhap. five or six time*. I have not yet 
"I th P^yraorphonudear leucocyte* 
I still think that Involvement of Auerbach 1 plena hi 
cardiospasm Is a secondary and not a primary * rf.tr 
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Fn *3. *W c PiKOf the dn*oo»dc bajr The poatLtoo erf tk« Inrtnnaeot 
table, the patient and nnne, asd the verbal flooroacopc are abo*s 
Fif u Pawn* tbc dn^noadc bar In tbe fint fipn* tb* roentfenolofitf * 
about to tat* a plate la the second fiemrt tbc Hatiwir bax a m place, tie 
aasaUnt a tn flat mg it, and the operator u watefm* tbs ail* tattoo oo tbs 
flocrm u ipK a cre ea 


we could tmd evidence of it in these cases A* 
I have cud before we have been unable to do 
this (Figs. 17 18 19 ) 

When the diaphragm descends and the 
(esophagus is watched under the fluoroscope 
it is seen to dose It opens when the dia 
phragm ascends. The paint of closure is al 
ways at the beginning of the crural canal This 
Is the place where the diagnostic bag uniform!} 
shows a fib ro tic narrowing In these cases the 
\ ray film shows at the beginning of the crural 
canal eithe r an annular constriction which is 
more marked on the kft than an the right 
due to the large left crus, or it shows a waist 
Uke constriction 


Exam i mail oh of the w sop ha 1*1 by fiwtro- 
scotnc ti[kl After modifying the Sippj bag by 
striping it with barium line* and tipping it 
with a spiral wire flexible finder it became 
possible not only to examine the terminal por 
tson of the oesophagus by sight but to dilate 
it b\ sight The modified fnppj bag can be 
used for diagnostic purposes and foT dilating 
the oesophagus. In my work thii instrument 
has proved to be the greatest advance in 
oesophageal manipulations which I have tried 
for the past 10 years 

Ban Mm picture of the lover end oj the tnopha 
[hj In the typical case of fibrous of the ter 
minal portion of the (esophagus, this organ b 
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seen to come to an awl like point at the begin 
ning of the crural canal, and seems to be 
absolutely dosed However in the great ma 
Jonty of cases the flexible tip of the diagnostic 
bag, which has a diameter of a No 30 French, 
with a little manipulation can be made to pass 
mto the stomach Furthermore in a certain 
number of cases a mercury bougie which is 
hnlf a gain as large as the tip of the flexible 
finder will pass into the stomach- When I 
first came upon these findings they were 
rather startling to me It is because the larger 
mercury bougie will pass m so many cases that 
many medical men hold to the spasm theory 
os a cause of the condition under discussion 
However, if the diagnostic bag is passed m 
these cases as I have done repeatedly, the 
plate will show the typical fibrotic narrowing 
(Figs, ao, 21 ) 

Treatment of fibrosis The first procedure 
after gaming the patient’s confidence and get 
ting a preliminary X ray plate, is to pass the 
diagnostic bag to locate the position of the 
fibrosis and Its amount, and to begin the dila 
tation In the usual case 3 or 4 dilatations with 
a pressure of 3 or 4 pounds at intervals of 2 
or 3 weeks, will dilate the fibrosis sufficiently 
to do away with most of the difficulty in swal 
lowing When the oesophagus can be dilated 
to normal that is, up to 1 inch, under the pres- 
sure given above, the patient is instructed m 
the use of the mercury bougie and given one 
to use himself In the beginning he generally 
passes the bougie once a day for a month or 
two and then gradually lengthens the interval. 
At first when the patient returns for observa 
tion and dilatation there is a fluid level at or 
near the arch of the aorta, showing that the 
backward bend plus the vertical twist keep up 
a certain amount of obstruction A time 
comes, however when the effect of the dilata 
tion is permanent and the fluid line disappears. 
In other words the patient comes in for amm 
1 nation with the oesophagus empty The ma 
jonty of cases of fibrosis of the ter min al por 
tion of the oesophagus can be successfully 
handled in this manner When the condition 
has existed for as many as 30 years (I have 
such a patient), the oesophagus is markedly 
dilated and sags deadedly to the right- The 
terminal portion bends to the left and lies 


horizontally on a flat motionless diaphragm 
Just before the oesophagus gains the stomach 
it bends in goose neck fashion back to the 
right. In other words the oesophagus has two 
bends These cases are dangerous to handle 
with the bag unless extreme care is used 
Often it requires great patience to coax the 
spiral wire finder mto the stomach and in 
some of the cases the fibrotic opening is so 
narrow that it will admit only the tip of the 
bag In these old cases the cesophageal wall 
is extremely thin so that it is better, at least 
for a novice to have the patient swallow a 
stnng and to use this as a guide to pass the 
bag Furthermore, in these cases unless the 
bag can be manipulated into the stomach 
other by sight or by the help of a swallowed 
Btnng, I feel that the operation of anastomos- 
ing the terminal portion of the (esophagus to 
the fundus of the stomach is the coming meth 
od of treatment A number of such operations 
have been done in England and at feast 2 m 
the Massachusetts General by Dr Churchill 
The difficulty in all work on the lower end of 
the oesophagus by the abdominal route up to 
the present time has been the inadequate and 
restricted surgical approach. However, by 
turning up the left lobe of the liver and mobi 
fixing the lower end of the oesophagus Dr 
Churchill demonstrated that the operative 
field can be much enlarged, and in the case in 
which I saw him use this procedure he had 
ample room to work This [9 a great advance 
In operative technique. 

(Esophageal instruments In speaking of 
safety pins I have mentioned the safety pm 
doser which originated here in Boston It is 
one of the most positive that has yet been 
devised and is practically fool proof The oval 
cesophagoscope with the ballooning attach 
ment also originated here this too appeared a 
good many years ago It is m constant use 
today It is a great help in locating the open 
ing of eccentric strictures and in making small 
new growths of the cesophagus visible It is 
also useful in locating the cesophageal opening 
at the cardia in advanced cases of fibrosis 
where the oesophagus bends markedly to the 
right and is greatly dilated so that the folds 
make it very hard to find the opening into the 
stomach until the oesophageal walla are put on 
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the stretch bj ballooning I have already 
spoken of the diagnostic bag striped with ban 
um and tipped with the spiral rrire finder B\ 
introducing the bag under the fluoroscope we 
can watch the finder turn dead man s curat 
and see when the end of it enters the stomach 
The present finder has a very heav> end which 
more or less automatical!) falls into the stom- 
ach. It is only when the finder is well in the 
stomach, of course that it is safe to earn the 
bag down 

The hollow bougie with the flexible metal 
staff is the most recent addition to my arena 
mentarium and ra\ feeling is that it will prove 
one of the most valuable e*peaall) for those 
who are not doing man\ oesophageal examina 
tions It occasionally happens, in beginning 
the treatment of a patient with fibrosis that 
the tinder will rcadQ) enter the stomach but 
the tip of the diagnostic bag will not In these 
instances the hollow bougie with the flexible 
metal staff is espeaalh useful Suppose the 
oesophagus is marketfl) bent to the ngbt in 
such a case the flexible bougie fails to follow 
this bend Without the flexible finder it is 
ver> dangerous to pa^s this cun e The flexible 
finder will take the curve readily and xou see 
it make the turn under the fluoroscope When 
the finder has been manipulated into the stom 
acb the flexible metal staff is inserted This 
straightens out the bend of the flexible bougie 
and the operator has a straight and safe shot 
through the cardia Bcrugirs of am size can 
be fitted with the flexible finder eo that after 
the fibrosis has been dilated sufficiently with 
the diagnostic bog bougies of large size 
equipped with the finder can be passed In 
place of the bag 

Speaking of dead man s curae this is the 
place where the tip of the ordinary flexible 
bougie will not make the turn hence it is the 
favorite site for perforations The blind pas- 
sage of the old fashioned elastic bougie has 
been accountable for mans deaths ana since 
the perforation almost always occurs at the 
point just mentioned this place has been apth 
named dead man s curae 

If eta! lipped bougies Recentlj I have had 
two desperate cases m ahich the oesophagus 
a as stnetured to the diameter of a thread for 
about 4 to 6 inches- The attempt to pass a 


thread m each case failed Examination under 
ether gave the location of the oesophageal 
opening which in both instances was eccentric 
and at the bottom of a sizable pouch. It was 
not justifiable to do more under ether thin 
locate the oesophageal opening and to find its 
size. The attempt to pass a bougie would proba 
bh have resulted in a fatality because the 
operator could not tell where the far end of the 
bougie was going Under the fluoroscope bon 
ever a small bougie with a small flexible 
spiral wire finder ending in a small olive was 
inserted in the stnetured cesophagus making a 
small gain each tune This was always done 
under the guidance of the fluoroscope It is a 
nerve-wracking and dangerous performance 
In both of these patients the bougie finally 
picked Its was into the stomach, and then the 
swallowing of a thread was successful Both 
patients were being fed through a gastrostorm 
fistula. Following the successful introduction 
of the thread, retrograde bougienage was car 
nedout At the present tune a No 30 bougie 
passes b one case and a \o 38 in the other 

snwm 

In addition to the old finding that fibrosis 
of the cesophagus, especially of the terminal 
portion is the result of infection from con 
tiguous organs, it has been shown that fib rods 
of isolated areas is fairis common especially 
in such chrome bfections as arteriosclerosis 
In infections of the blood stream the oesopha 
gus is often Involved to the extent of ulcera 
pon In acute bfections (pneumonia) the 
cesophagus mjj be infected Chronic bfec 
tion as shown trv an b filtration of lympho- 
cyte* under the epithelium and b the gland* 
and about the gland ducts, is also common 
Dilatation of the subeplthdial blood vessels is 
an almost b Tunable finding b diseases such 
as cirrhosis of the Ever which impede the 
venous circulation I have stated b previous 
papers that cirrhosis of the brer and infection 
of the gall bladder are among the chief causes 
of infection of the cesophagus As autopsy 
specimens of these conditions accumulate this 
fact is becoming more and more evident 
Hemorrhage into the muscular layers exten- 
sive enough to disrupt them mav occur when 
there is back pressure on the cesophageal res- 
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ads The glands of the oesophagus are cape 
dally liable to infection, and are probably the 
chief route by which the oesophagus is infected 
from within One form of solitary follicle 13 
simply a collection of lymphocytes followmg 
a gland duct to the surface To recapitulate 
the cesophagus can be Infected from withm 


and from without, and is often infected in both 
acute and chronic disease In the oesophagus 
fibrosis follows infection, as it does in other 
organs of the body As the oesophagus is so 
frequently infected, there is abundant cause 
for strictures or fibrosis to occur In an> part 
of this organ 


(ESOPHAGEAL SURGERY 1 

EDWARD D CHURCHILL, M D, Basra* Mj^Msrjarci 
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S URGEONS axe fond of referring to the 
oesophagus as one of the * last frontlets 
of surgery” and are apt to imply that 
its conquest and development lie “just around 
the comer ” Our profession does not retire 
from marginal lands as easily as the political 
economists do, or the quest would have been 
abandoned long ago Fortunately we have 
yielded a 99 year lease on the “fishing” and 
‘ film ’ rights in this territory to an energetic 
group of specialists, and os the previous papers 
attest the fishing has been ^ood The surgeon 
who professes any interest in the furtherment 
of knowledge concerning diseases of the 
(esophagus should either “fash or cut bait" so 
let us “cut bait" for a few moments and re 
view the results of a limited personal expen 
ence m this difficult field. 

CARCINOMA 

The challenge of malignant disease has been 
second only to the exigency of wounds of 
battle in leading the surgeon to ertend the 
boundaries of his science Nearly every sur 
geon of experience has considered the problem 
of carcinoma of the oesophagus and many 
have tned out their ideas at the operating 
tabic or in the experimental laboratory It 
is needless to recount the successes — they are 
so few that they are known by name as 
Torek’s case or 'Eggers' case." The most 
recent Is ' Turner’s case ' (8) I shall briefly 
state my own disappointing experience with 
the operative treatment of carcinoma of the 
oesophagus. 

FmcaUdt* ti* *• "TIj* 


Two patients with hypopharvngeal car 
emoma (Trotter’s female type) have been 
operated upon by the lateral approach and the 
oesophagus reconstructed by a skin flap after 
the method of Trotter In both instances the 
continuity was re-established as evidenced by 
bougienage and the masion completely 
healed Following the operation neither pa 
tient could swallow anything except small 
amounts of liquid, due to the destruction of the 
muscles at the phaiyngo-cesopbngeal junction 
that play so important a rfile in the mechanism 
of swallowing One patient died of recurrence 
In less than a year, and the other is now m a 
terminal stage with cervical lymph node m 
volvemenL Although the exposure seemed 
adequate at the time It is probable that the 
transthyroid approach described by Orton 
may be more satisfactory The failure of the 
patients to regain the function of swallowing 
after such on elaborate plastic procedure is 
disheartening 

The tumors of the middle third of the 
cesophagus that I have explored have in van 
ably proved inoperable 

In my opinion tumors of the lower third 
of the (esophagus, other things being equal, 
offer the best opportunity for successful 
radical 'Surgery Again, several have been 
explored and found Inoperable. In two in 
stances, however, the procedure described by 
Sauerbnich was found thoroughly practical 
Nevertheless, both patients died of medi 
astinitis, one on the tenth day and the other 
on the second This operation entails an 
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extrapleural approach with the stripping of 
the diaphragmatic pleura from the muscular 
la>er of that orpin After exposure ami mobil 
nation of the growth the diaphragm u cut 
radiall\ to the oesophageal hiatus and the 
stomach drawn upward into the retropleural 
space After the cesophagus u revered at the 
car line onnee and the stomach is dosed the 
segment of the oesophagus containing the 
growth is devitalized by a crushing damp and 
tight hgature and implanted in the stomach by 
a modined Witzel procedure The bulbous 
growth placed m the lumen of the stomach 
serves temporanh to ease any undue tension 
on the suture line and is ultimately digested 
b\ the stomach juices While the operation 
appears to be a practical one and the exposure 
excellent and not overt) difficult, the opera 
tion is probabh too extensive when earned 
out as a single stagr procedure. 

Patients with carcinoma at the lower end 
of the oesophagus should almost invariable 
be subjected first to a laparotomy since not 
infrequent]) the growth involves the cardiac 
end of the stomach the adjacent lymph nodes 
and frequently the liver At this stage a 
gastrostomy may be performed if the growth 
15 inoperable- I would propose therefore, that 
a laparotom> precede the operation described 
above and If no intra-abdominal extendon of 


the disease Is found that the cardiac end of 
the stomach be mobilized by cutting the left 
gastric artery and the gastro hepatic omen- 
tum — a maneuver that is difficult from the 
retropleural approach. A jejuncutomv rather 
than a gastrostomy may then be performed 
and the rema in der of the operation described 
above be earned out at a second stage. 

As an alternative we must consider in this 
type of growth the 'poll through method 
that has now been successfully performed b) 
Air Gres Turner (S) It carries the disad 
vantage of requiring the construction of a 
subcutaneous cesophagus, but may very well 
proie to have advantages that outweigh tbs 
factor 

STXICTTJRES 

The construction of a new cesophagus from 
the akin of the thorax bv the method of Rov 
sing (j) is a surgical /eat that will almost 
certain!) have increasing use m the future. It 
has been described chleth in connection with 
impassable lve strictures but also finds appli 
cation following resection of the cesophagus 
for carcinoma- Although I have not had the 
opportunity to complete tbs operation, the 
following case historv shows the circumstances 
under which it mav be applicable. It also 
illustrates the complications that mav result 
from extensive chemical injury to the stomach 
and a method of operative relief 

tisr i LG (Fig i) On October ro, iojt * 
housewife, sped 31 years. acddentoHv swallowed • 
can of lye aobtlon. Three weeks liter she was 
referred to the Eve and Ear Infirmary at which 
time the was able to take only small amounts of 
water and min br month Coder observation she 
showed a rapid and progre ssi ve loss of wrfeht and 
developed Demtdogicil rvmptoms attributabV to 
deficient diet 

Oi November it ct*ophago*cop5 was performed 
bv Dr Tobey The month of the cesophagus was 
found dosed br fresh, fibrons adhesions preventing 
the passage of the cesophagoacope. The smallest 
crsophageal boogie (No. is) could not be passed. 

On EWcembeT 10 laparotcrm\ was perfo rm ed with 
the intention of estakEJdag a mutroatomy The 
stomach was found to be small, <rdenatocs and 
adherent to the pan c re a s. The thickening and In- 
duration of the stomach extended downward from 
the cardiac orifice and Included the p\ loros and the 
first pwrtkm of the dnodennm. TNrre were many 
fresh adhesions from a perigastric Inflammation, ^n 
Incision was made into the stomach just above the 
pylorus and the wall was found to be x centimeter m 
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thickness. The layers of the gastric wall could not 
be Identified. The ttomach lUeU contained brown 
foul smelling fluid similar to that which the patient 
had been expect ora ting A No 24 T tube was In 
serted. one end extending upward to the cardia and 
the other through the pyloras into the duodenum 
After a very stormy course the maniacal »y mptoms 
arising front the deficient diet subaided and the 
patient 1 condition Improved- 
'S. ray studies on December 30 showed almost 
complete obliteration of the ccsophagus below the 
Larynx, & small area of intact stomach at the cardiac 
ena, and a free how ol barium into the duodenum 
through the T tube On January 19 the patient was 
able to swallow 3 yards of silk thread. This could 
not be recovered through the T tube to the tube 
was removed bringing the end of the thread with it 
\n attempt was made to reinsert a catheter Into 
the duodenum under the guidance of the fluoroscope 
but was unsuccessful. 

On February 9 a No 18 French bougie was 
passed through the gastrostomy opening to the 
mouth Incrcisin* dilhculty was found in retaining 
the gastrostomy feedings and the capacity of the 
ttomach seemed to be not over 3 ounces During 
the next a weeks the patient lost ground steadily 
apparently due to Increasing pyloric obstruction 

On March x laparotomy was performed and a 
small pouch 01 stomach at the extreme cardiac end 
was dissected from the diaphragm and the left lobe 
of the liver Its capacity was probably not over 
j ounces. An antecohe and anUpenstiltic gastro- 
jejunostomy was performed without damps. When 
the stomach was opened It was not posdhle to 
identify any outlet toward the pylorus, at this end 
of the stomach had contracted to the slxe of a No 33 
catheter entering through the previously made 
gastrostomy opening An entero-enterostomy be- 
tween the 1 loops of the jejonum was also estab- 
lished Feeding wai continued through the gaitroe- 
toray opening and In 3 weeks bougienage was again 
instituted. The patient was then discharged to the 
Eye and Ear Infirmary for repeated dilatations of 
the oesophagus. The aflatations were quite painful 
but a No 30 French bougie was passed at weekly 
Intervals. 

In July 1933 the patient was readmitted to the 
hospital for severe stomatitis At this time the 
patient could swallow some milk but was depending 
lor the most part upon the gastrostomy tube for 
feeding 

In September she was readmitted to the hospital 
still depending upon her gastrostomy feeding Her 
general condition was much Improved although the 
anemia had Increased somewhat 

On September 30 cesophagoacopy was performed 
by Dr Campbell Smyth who reported a stricture 
6 inches from the upper teeth that accommodated 
only a No 15 filiform bougie. 

On October 13 under load anesthesia the cesopha 
gus was exposed in the neck. It mas found to be 
thickened and indurated. It was completely severed 



Fig. a Fatlent with external (rubber) ccmphagus. 

at a level of 3 Inches below the upper border of theater 
num and the lower end of the upper portion brought 
out to form an artificial stoma In the neck, as the first 
step toward the reconstruction of an external 
msophagua This upper portion of the cwophsgus 
was then dilated by retrograde bougienage to ac 
commodate a No 32 French bougie The patient was 
again discharged from the hospital returning on 
January 6 1933 At this time a laparotomy was 
performed and the loops of the gastrojejunos- 
tomy Identified. One limb of the jejunum was 
sewed just above the entero-enterostomy and its 
free end carried externally through a skin tunnel to 
a level above the nipple. The bowel slouched to the 
level of the coital arch but at that point a good 
jejunal stoma was established. The cervical cesoph 
ageal stoma was then connected to the jejunal stoma 
with a large, soft, rubber tube (Fig. i) and bv 
March, 1933 the patient was able to eat without 
difficulty a liberal solid diet The gastrostomy tube 
was still kept In place. The patient refused further 
operative procedure at this point because of her 
satisfaction with the external rubber cesophigui and 
ihe was discharged from the hospital with advice to 
return for observation and the construction of a 
stm tunnel osopbagus 

Although attempts were made to keep track of the 
patient through the district nursing association no 
further co-operation was obtained from the patient 
or her family Her alcoholic habits were resumed 
and she was ultima tel j taken to a local hospital in a 
semioomstose condition and died. At least she had 
the satisfaction 0! drinking herself to death. 
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Acute infection arising from perforation of 
the oesophagus may follow the trauma of a 
foreign bod> or result directly from instrumen- 
tation The characteristically virulent and 
fatal course u well known and in fact is one 
of the chief hazards of any procedure that 
involves the surgical manipulation of this 
organ The division into two stages of the 
relatively simple operation for pharyngo- 
cesophageal diverticulum is a surgical ezpedl 
ent designed to obviate infection. 

Pearse has described a method for the 
immediate handling of perforations of the 
cervical oesophagus that appears sound if the 
aeddent is recognized within a few hours 
Frequently however perforation by m in- 
strument is not recognized until mediastinal 
infection has already taken place, or indeed 
the peri -oesophageal infection mij find origin 
m an abrasion of the wail of the oesophagus 
without actual perforation If the infection 
remains localized, drainage through the 
cesophagoscope maj be adeqoite, but the dif 
fuse mediastinal infections almost invariably 
prove fatal. In i such cases I have employed 
tor the purpose of drainage a direct posterior 
approach to the mediastinum. As one patient 


recovered it seems worth while to describe 
this procedure- It is quite possible that a 
cervical drainage route could have been estab- 
lished with an equal degree of success but In 
the absence of signs of infection in the neck I 
feel that the posterior approach direct! v to 
the mediastinum gives more effective drainage 


Cvse j MB a school teacher seed 60 jeart, 
tu subjected to cesophagoscDjn on February jS 
193s for dysphagia A spar wi» found on the anterior 
surface of the sixth end seventh cervical Tertebrw 
pushing the oesophageal wall forward sod causing 
partial stenosis. Orthopedic treatment for her spine 
was earned oat but the dysphagia persisted. 

On June n 193* another oesophagoscopy was 
performed and during the course of the examination 
spontaneous emphysema developed extending upward 
from the neck to the eyes The patient t temperature 
that evening was 103 de g r e es and she complained 
bitterly of fain In the chest The follow log day she 
began to raise foul, thin, purulent material and 
although the emph>sema was less marked her tem- 
perature remained elevated In the period between 
June 14 and ao the raising o l fool, thin, rxirukn t, 
materia] con tinned and she was kept In the Tren- 
delenburg position and giv e n repeated Injections d 
intravenous glucose 

OnJcM 10 another osophagoscop) showed defi- 
nite perforation of the wall of the oesophagus with 
pus draining Into It The patient ( general coedition 
was stxQ alarming with a high fever rapid pulse 
■ r*t Increasing weakness ^C-cay examinitjoo 
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showed widening of the mediastinum and hail nee 
of the long held*. There was do tenderneaa or other 
sign of infection in the cervical region 
On June *q under rmun anssthrsia. an incision 
was made dose to the spine over the upper portion 
of the cheat and the lower portion of the trapexfua 
and rhomboids were severed. The third fourth, and 
bfth ribs were resected from the transverse process 
of the vertebra; to their angle* and the transverse 
processes shortened. B\ blunt dissection the thick 
ened and inflamed parietal pleura wa* separated 
from the lateral aspect of the \ertebre aod the dis- 
section carried forward until the lateral aspect of 
the posterior mediastinum was exposed (Fi^ 3) An 
aspirating needle was Insetted into the mediastinum 
and foul air with a small amount of pus obtained. 
Continued aspiration durum the withdrawal of the 
needle yielded a free flow of blood showing that the 
needle had passed through the aaygos vein into the 
mediastinum. About a centimeter* cephalad to this 
point there was an area of the mediastinum that 
fluctuated with respiration (Fig 4) An aspiration 
here immediately entered the mediastinum A 
window approximately x }4 centimeter* in diameter 
was made at this point and foul necrotic slough with 
blood-ttained pus obtained. The exploring finger 
entered between the oesophagus and the vertebral 
column. A very soft rubber tube was sutured to the 
walla of the opening Into the mediastinum but was 
not inserted Into the abscess cavity for fear of further 
erosion of the oesophagus. The incision was packed 
open with game. The patient ran a febrile course 
for st day* then her temperature became normal 
and she was discharged from the hospital on the 
forty fourth day A small sinus persisted for tome 
ween but ultimately closed and the subsequent 
course of the convalescence has been uneventful 
Case 3 E C an American woman aged jt 
year*, entered the Eve and Ear Infirmary on March 
3 1933 complaining of difficulty In swallowing of 
a weeks duration. (Eaophagoscopy was performed 
and an annular obstruction found 1 5 inches from the 
upper teeth. \ small amount of blood waa encoun 
tered and no specimen was removed. Following the 
resophagoscopy the patient complained of constant 
substernal pain. There waa also marked pain on 
swallowing. Subcutaneous emphysema waa ob- 
served m the soil tissue* of the neck and upper 
mediastinum by X ray Her temperature ranged 
from, toa to 103 degrees with a rapidly increasing 
pulse and a discharge of foul pus by mouth. There 
was no sign of infection in the cervical region and as 
the patient s condition was rapidly becoming more 
desperate the opera don described above was per 
formed on 1 larch 17 Pus was encountered above 
the level of the axygos vein and an opening approxi- 
mately 1 inch in oSametti was made into the medi 
astinum. Thin foul pus andhlr were removed by 
ruction and two large pieces of necrotic sloughing 
tissue picked out The patient t condition rapidly 
became worse and the died 12 hours following the 
operation. 



Fig 4 Diagram showing site for entering mediastinum 
Just above the arch of the aiygoa vein. 

An autopsy revealed perforation of the oesophagus, 
phlegmonous oesophagitis with ukerttkm of the 
mucosa, gangrenous medlastinitis, bilateral broncho- 
pneumonia and a carcinoma, of the stomach 

cardiospasm 

Although the usual case of cardiospasm ma\ 
be treated auccestfully by dilatation, need for 
more radical measures wiU be encountered 
from time to time The development of 
surgical methods to meet these circumstances 
has been reviewed bv Professor Bull of Oslo 
and bv Mr George Grey Turner (9), now of 
London, so mv remarks will be limited to 
the reporting of a personal cases 

Cabe 4. A.B , a housewife af 44 years wa* first 
examined in the Eye and Ear Infirmary on April 
30 1930 At that time *he gave a history of cardio- 
spasm datroff back to a fall n \ ears previously Kt 
this that a therapeutic abortion wa* performed fol 
lowed n months later by hysterectomy A year 
after the hysterectomy the patient noticed her first 
difficulty In swallowing, associated frequently with 
convulsions. She described the food as almost 
reaching the stomach and then being held up and 
forming a distressing lump for which retie! avis found 
only In regurgitation or by its passing spontaneously 
Into the stomach. She had been able to nralimr only 
hqulds and semisobds. Some solid food was ‘washed’ 
by the obstruction with the aid of water She had 
at times vomited food that was 3 day* old and had 
a foul odor Three year* before adrru'uion a period 
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of complete roabilm to swallow food nil relieved 
by a gastroitotnv 'flu* was utilised for a 6 mouths 
penod and then allowed to doae Her weight during 
tbe 8 \e*r» previous to admuaion fell from 150 to 
90 pounds 

At the Eye end Ear Infirmary a Mother bag was 
patted t trice tilth tome improvement Fluoroscopy 
1 turned dilatation of the o-sophagu* with retention 
of barium She *>1 treated by repeated dilatations 
orer a period of 6 month* In June, 1931 the 
reported a further km of 11 pound* Later In 
\ngust the reported that abe »u eating onlj 
liquid food* 

In October 1931 cesoplufoscopy iho* ed filling 
of the ersophagus put above the cardia but do evi- 
dence of ulceration or malignant diaeaae On 
November 16 1931 a gastroatomy waa performed, 
tht patient weighing only 01 pound* at tins time A 
high caloric vitarmn-ncn diet wu given through 
the gastrostomy tube and »he was discharged to 
continue thl* regime under the guidance of her own 
phynoan She wu readmitted to the hospital 
January a 1, 1931 having gained o\ er 7 pound* m tbe 
interval Flcnrosccprc c m ml n ation aboard a fluid 
level In the (esophagus at the level 0/ the arch of the 
aorta The barium meal revealed a dilated cesoph 
ago* with the usual tapering lower end and complete 
retention of the barium in tbe oesophagus 

On January *8 1Q3J following a ennhing of the 
left phrenic nerve, an morion » as made from the 
coatompbold angle to below the umbilicus Tbe 
nutroatomy tnrmon «u walled off by sterile drap- 
ing* and not dktorbed Because of the narrow 
coatal arch the ninth and tenth nbt acre sectioned 
sabprriosteaDy through a second Incision In the 
mammary hue Thl* gave an ample erpoaura al- 


lowing mob filiation of the left lobe of the liver (j) 
Tbe maophagu* a as freed from tbe hiito* of the 
diaphragm and pulled doan until it* dilated portion 
a a* exposed. It a a* then united to the stomach 
and a U -shaped Incision a a* made aith one Umb 
extending to the dilated portion of the oesophagus 
and the other extending along the cardiac end of tbe 
stomach (Pic 5) On opening the crsophigus there 
was do evidence of ulceration or pen-ctserphage*] 
inflammatory tissue but there seemed to be scene 
thickening and fibroin in the retucular layer of the 
(esophagus Tbe anastomosis was completed as in a 
Fumev pyloroplasty and the line of suture enforced 
with omentum FoiloaLng the a pen tl cm the patient 
a as fed through a gastrostomy tube and her con- 
valescence was uneventful 
On February 15, 1931 she enjoy ed a meal of egg* 
potato and toast by mouth and a as discharged from 
the hospital 00*6 meal bland diet 
In October 1933 she was eating everything by 
mouth except very heavy meats and doing all of 
her housework Tbe gastrostomy had been dosed 
for some time Fluoroscopy showed some delay at 
the cardia but a steady stream of banum entered 
tbe rtomach The patient had gained aright and 
aa* greatly pleased bv the improve m ent following 
operation 

Cases FP an \mencan housewife aged 35 
years was seen in April, 193* complaining of sub- 
stemal discomfort and epigastric pstn of 8 months 
duration There was do real dysphagia at the outset 
but regurgitation of liquids occurred when they were 
ripldlv ingested A month after the first symptoms, 
attacks of severe epigastric pain appeared, which 
a ere rebe\ cd bv food or »od* These had Increased 
in frequency and showed but slight Improvement 
from dicta n treatment Vrny rtanJlnatkm 3 
months before admisexm showed a slightly dilated 
(esophagus with retention of banum 
CEaophagoscopy 00 Ma% 3 1031 showed slight 
thickening In the a«n of the oesophagus near the 
cardia Tbe raucous membrane was intact. There 
was no evidence of uVnation and a definite tGignods 
was impossible, although card noma was senoosly 
considered The patient was placed on a 4 meal 
bland (Bet but continued to lose weight and suffered 
from regurgitation Tincture of belladonna «od 
ru ti oglyeeriD medication gave some relief but a 
second \ ray examination in September 103* 
show ed the same type of deformity in tbe (esophagus 
Tbe patient was admitted to the borplta] a secocd 
time In October 193* tbe epf gastric polo belog less 
frequent but the regurgitation warn She was kept 
on tbe wards for over a month gained aright, bat 
still complained of regurgitation and difficulty In 
swallowing Treatment with the Hurst bougies was 
Instituted while In the hospital and abe was dis- 
charged uoder supervision to continue bougteoag* 
Her general condition remained stationary tut tbe 
cou tinned pain which occurred particularly after 
pairing the bougie led to its discontinuation bocansc 
of the possibility of trauma bring an ulcer X i*y 
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examination in October 1935 , ihowcd. a cooitncticia. 
of the lower end of the anophagu* -with marked 
retention end m creating dilatation. 

The women wij again admitted to the hospital 
on October 19, 1933, and placed on a high caJonc, 
high vitamin diet She wai able to take 8 ounces 
of liquid food every a hour* to gastrostomy was not 
performed Becauae of the severe pain accompany 
(na the ute of the bougie fn this patient, it was de 
aded to do a ga&tro -craopha gcal cardioplaaty 

On November 2a, 19x3 the phrenic nerve was 
crushed in the neck and the left lobe of the liver 
mobilized through a right rectus incision The lower 
end of the cwophacua was mobilized to expose the 
beginning of the dilated area. No peri -oesophageal 
mot m mati on, erdema or tarring wax disckrwd. The 
lower end of tne ceaophngna was sutured to the stom 
ach with silk and the opening into the mediastinum 
closed to prevent contamination, A U shaped 
incision wns then made with one limb extending ont 
of the cardiac end of the stomach and the other 
running up the craophagu* to the dilated area. Anas- 
tomosis was completed aa In a Finney pyloroplasty 
and the left lobe of the liver resuspended. Her ability 
to swallow improved Immediately alter the opera 
tion and although postoperative V rays showed the 
same dilatation of the oesophagus, the barium passed 
the cardla somewhat quicker In her subsequent 
course the patient maintained the improvement 
although occasionally regurgitation occurs, par 
tlculnily at times of mtntal strain. 

Dr Chester Jones who has followed the patient as 
medical consultant, considers her status t year after 
the operation to show 73 per cent ImpiovtmenL 
Present X ra> trims show very little delay in the 
passage of barium from the artophagut into the 
stomach 

We may conclude therefore, on the basis 
of these 2 cases and from the more extensive 
experience of others, that surgical measure* 
find a definite even if limited, use in the direct 
treatment of cardiospasm 


souuasa 

Illustrative cases from a limited experience 
in the surgery of the oesophagus are presented 
with comments 

The history of a case of impassable lye 
stricture is reviewed with special reference 
to the handling of the chemical injury to the 
stomach. 

Posterior extrapleural drainage is advocated 
for mediastinal abscess following perforation 
of the oesophagus and a successful case noted 

Intractable cases of cardiospasm may be 
relieved bv (esophagogastric anastamosis as 
illustrated by 2 case records. 
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THE 1934 CLINICAL CONGRESS 
IN BOSTON 

T HAT American surgeons arc seriously 
Interested in improving thar mind* and 
exchanging with t h eir colleagues know! 
edge they have found valuable in the manage 
ment of surgical relief was evidenced to a 
superlative degree during oar most recent 
dnucfll meeting Through the combined ef 
fort* of the central and local committees on 
arrangements every possible d ml cal facility 
in greater Boston was made available to the 
vmtmg fellows A wide variety of general 
and special work was demonstrated, Many 
extra features absorbed the unexpectedly 
large attendance in such an interesting man 
ner that It is difficult to believe that any visi- 
tor failed to carry away some helpful sugges- 
tion. There was a spirit of willingness and 
co-operation demonstrated among the teach 
era m our medical schools and hospitals that 
would be hard to equal That the meeting 
arts a success is evidenced by the general 
feeling among the visiting Fellows and by 
the numerous expressions of their gratitude. 
Those who participated In the program were 


enthusiastic regarding the high grade of Intel 
ligence the eager and attentive attitude of 
those who filled the amphitheaters In every 
hospital and In nearly every clinic or demon 
stration Their feeling was one of general 
satisfaction that their efforts were app reds ted. 

The scientific sessions were attended to the 
capedty of the auditorium. Subjects of gen 
eral Interest were presented by authorities 
from this country and abroad In a manner 
that held these audiences until late in the 
evening Conspicuous among these speaker* 
were the younger full time professors of but 
gery from our American medical schools. 
Some of our distinguished foreign guests par 
tidpated in these programs In a most charm 
fng and effective manner New and Important 
advances In surgery were presented and dis- 
cussed without doubt carrying far reaching 
benefit throughout our nation. 

Boston was honored by the central com 
mittee in that the outstanding researches of 
Prof Harris P Mosher of Harvard Medical 
School were recognized by an afternoon sym 
postom on 'Diseases of the (Esophagus” 
usually local authorities are not permitted to 
present their work at the scientific sessions. 

In addition to the operative and dry din fa 
in the larger hospitals of Boston which are 
always crowded the splendid suburban hos- 
pitals were well attended. To these more 
distant dlnlcs transportation was provided 
by the hospital, and If the session occupied 
the entire day luncheon was nerved. That 
these efforts were of great value and tpp re- 
dated, there can be no doubt. 

The spedal ivispital conferences were of 
Interest as usual, and the attendance vras 
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large. Other special conferences, on cancer, 
fractures, industrial medidne and traumatic 
surgery, were well attended. These special 
features of the work of the College are obvi 
ously of such importance that a continuation 
of such activities Is necessary 

The clinics of the eye, ear, nose and throat 
sections were all overcrowded Their saen 
tific sessions were held in a special auditorium 
admirably suited to their needs. Many dis- 
tinguished guests participated in their pro- 
gram all to the advantage of those Fellows 
interested in these specialties 

The community health meeting on Wed 
nesday evening at the Arena was a revelation 
to greater Boston There was considerable 
doubt in the minds of the local committee 
whether this great auditorium Vfould be filled 
The program was of such character however, 
as to attract a capacity audience More than 
10 coo of our citizens were sufficiently inter 
ested m their health to attend Actually some 
2 000 who sought admission were unable to 
find seats. That this wffl. be of widespread 
benefit m our community is certain. Enthusi 
astic reports continue to come in 

The motion picture exhibitions were excel 
lent. Many new films of approved surgical 
procedures were included this year One 
found a continuous stream of visiting Fellows 
slipping in and out of this projection room 
This graphic method of teaching standard 
methods for specific problems in surgery is 
of utmost value. 

An attempt was made to display a limited 
number of scientific exhibits. These were 
mainly by local contributors. The only space 


available was the gallery of the Statler Hotel 
ballroom. In spite of the inaccessibility of this 
arrangement it was found that many were 
interested and spent much time in this de 
partment 

A new feature sponsored by Dr Shields 
Warren was the demonstration of fresh patho- 
logical specimens from the operative clinics 
each day These were brought together and 
discussed by our eminent pathologists. The 
specimens were shown on the screen by means 
of the Zeiss episcope, and were of natural 
color and without distortion It was possible 
for one to see m this manner the specimen he 
had seen removed that morning in the opera 
tive clinics 

At the Boston Medical Library much inter 
est was exhibited in the historical pageant 
sponsored by Dr Spector and given by the 
students of Tufts Medical School. Dr F B 
Lund gave a charming and interesting illus- 
trated lecture on the surgery of ana cut 
Greece. Here also were exhibited the artistic 
hobbies of the Boston profession. Many of 
the Fellows enjoyed this pleasing feature 

The Presidential Meeting on Monday eve- 
rung and the Convocation on Fnday evening 
at Symphony Hall were impressive as usual 
The addresses of Dr Haggard and Dr Green 
ough, the Murphy Oration by Dr Balfour 
and the Fellowship Address by Dr Lotus D 
Coffman were all thoroughly enjoyed The 
high grade of the candidates accepted was 
gratifying It Is felt that Boston may be 
proud to have acted as host during a Clinical 
Congress so obviously successful. 

Arthur W Allen 
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ADDRESS OF WELCOME 1 

ARTHUR U U-LEN MD FACS Bo*rm» Munaicirm 

O N behalf of tbe local Committee oo Arrange suburban communities W e wish it nere powlble 
menu. It is my pleasant privilege to bid for each of you to visit these splendid clinics and 
you welcome. It Is partmilam fitting manv of v oa will have this opportunity 
that this Twenty fourth Annual Meeting should Tbe medical schools and hospitals of greater 
be held here aa your President-dect Dr Robert Boston have seriously attempted to utilize every 
B Green crugh, so admirably typifies Boston aur available fadlitv to mate your atav with u» 
gery HI* untiring effort! m tie advancement of worth ahBe We realize that all of you will not 
education and service to humanity mate it a*- be able to gain ad missi on to each feature of the 
sored that your institution will thrive under his program that you may select. Let na arge vou 
leadership Boston has alwava Blood for a high to accept with good grace some alternative dmic 
standard of education This has been true in or d croon atra two for an effort haa been made by 
methane and surgery and community service tbe combined local and central committees to 
Our predecessor! have made jurat contributions offer vou nothing that will fail to be of Interest 
to science. Among them are the Warrens Oliver At the medical library there will be an opper 
Wendell Holmes, Bigelow Cabot Richardson, tunny to see interesting features pertaining to 
Fits Muter Homans, Cheever and the Porters the history of our science Also here will be dis- 
Socne of these have left sons, but all base left played works of art as an illustration of a plemng 
disciples to cam on the torch of learning teach bobby bv members of our local profession \d- 
ing, and service to mankind cirrous other entertaining and instructive poso- 

It has been tu \ ears since the Clinical Congress bditrei have been made available, 
of tbe American College of Surgeons visited our To those of you who are honoring us by your 
a tv During this interval there has been a con first visit, let us remind you of the many points 
inferable increase m our dtnical faoEties New 0/ histone interest in and about this old Cl tv cf 
hospital buddings have been erected and modem Boston \ ou may become lost in the mam of 
equipment installed The standard of service our crooked streets but you wflJ find our cithern 
has kept pace with these nnprov ements It seems courteous and helpful It a our earnest desire 
fitting to mention particularly the excellent hos- that your stay with us be pleasant, interesting 
pitals and high grade of work now found in our and bencfjnil. 

fl MM l id tW Qanl C— <llh l» ii ii C »C«t» U l u p— I. flw . Octet* rs»- 
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THE BACKGROUND OF THE AMERICAN SURGEON 1 

WILLIAM D HAGGARD M D F A.OS. D CL, Nismui, Tcottssn 

/* {Juir lift and doctrine, Ouj (our foriesm) sri forth a tnu and 
Imij *#rd U 5 Ike pnat nJitkinunt of egr darbuu — Owl 


S URGERY has a noble heritage Its dudples 
are the intellectual descendants of all the 
great minds who have glonfied time. There 
has been an apostolic succession in surgery from 
the Father of Medicine to each Bishop in our 
Priesthood to the latest devotee who enters the 
sacred portals Galen Avicenna, de Chauliac, 
Pard, Harvm and Wiseman who was a bridge 
of one plonk from the seventeenth century to 
Cheselden, down to the immortal Lister who 
gave 4 a new Heaven to medicine and a new 
Earth to surgery ’ His carbolic dressings due to 
Pasteur were more potent than the sweet smell- 
ing spices thfit Rebecca poured upon the wounds 
of Ivanhoe 

The background and tradition of the surgeons 
of the New World are predominantly British 
Before the arrogant George HI lost the American 
colonies, the best medical men in the new country 
were graduates of the University of Edinburgh 
Scotia s darling seat ’ There surgery was in full 
bloom Munro L, IL and ID and their colleagues 
flourished The Bells were great ornaments. In 
London there were Parry Cullen Abernethy 
the five custodians of the Gold Headed Cane*’ 
and the Immortal Tenner, friend of John Hunter 
and godfather to his son When 4 the Great Sur 
geon was spoken of in the days of Macaulay, the 
people thought of Brodie, as when they said the 
Duke it meant Wellington There were also In 
that great constellation, Colics, Fergusson, Ench 
sen, to whom Lister was house surgeon, Simpson, 
and Paget. Some of these reached the empyrean, 
and to use Shelley's words, robed in aazzhng 
immortality , sit on throne* ' 

John Hunter, next to Hippocrates In the opin- 
ion of Gross, was the greatest figure in the history 
of medicine and the most remarkable observer of 
nature since Anstotle. Hunter, that lordly soul, 
raised surgery from the cruder and ttmpler pro- 
cedures to the dignity and responsibility of a 
true sdence. He created a unity between physi 
ology and pathology and linked them with the 
natural sciences. Abiflllant number of ambitious 
American medical student* brought back Hun- 
ter's methods and those of the great contemporary 
teachers and from them has developed the flower 
mg splendor of the surgery of America, that 
country' apostrophized by Tennyson as the — 


Glennie daughter of the West, 

\Ve drink to tbet tcrom the flood. 

For ait not thou of Engiiih blood? 

American cavil polity and supremacy among 
the powers is the marvel of mankind. What is 
denominated Americanism is the same spirit 
which finalh subdued Imperial Rome after 500 
years, which stopped the hordes at Poitiers rolled 
back the tide of Asiatic invasion beyond the 
Pyrenees, and preserved avflixation from oriental 
degradation. Americanism Incarnate gave the 
idealism for nght against might in the World War 
and preserved by blood and treasure the allied 
nations- 

In the earlier days our a vibration 4 was nursed 
by strong men with empires in their brains.” The 
first American surgeon of whom we hear was the 
sterling John Jones, who with Hunter studied 
under Perm val Pott fought in the Colonial and 
French wars was the first teacher of surgery' in 
Kang's College in 1767 and the first m America 
to perform lithotrlty 

William Shippen Jr of Philadelphia, physi 
dan-general to Washington s armies, special pupil 
of William Hunter, was professor of surgery in the 
University of Pennsvl vanla which he helped found 
In 1765 Shippen with Jone* of New York and 
Warren of Boston — the triumvirate of early pio- 
neer surgeons living in the three large a ties — dis- 
seminated their tea chinga throughout the 13 states. 

The fertile soil of America has produced pa 
triots, poets, scholars, and inventors but none has 
contributed more for human weal and happiness 
than the surgeon. In the first quarter of the eight 
earth century, a writer in the Edinburgh Rmno 
asked 44 What does the world vet owe to American 
phys icians and surgeons? Suppose that question 
were asked now What would history answer? 

A brief epitome of the historical dram* of Amer 
lean surgical achievements!, like a trans-continental 
airplane look* upon the high peaks only among 
many great mountains. Peer reverently with me 
into some of the treasures of biography 

The Warren dynasty of 5 generations gave 
to Boston historic and epochal events In the 
march of American suigery John Warren founded 
the Harvard Medical School in 1783 

He buQt beyond mortal thought— 

Far In tbe UiuppamiL 


of thm VrtWo* vtamtgd War. U- dm! Cot*r«. of tfc, A**rfc*« CoO^t of Urtxmi, OctoUx 
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When the Charlestown feny to Cambridge wu 
» topped by lee he Trent round by Roxbury per- 
formed hil own dissections and lectured ^ hours. 
WhUe Napoleon w»* divorcing Josephine, the 
Harvard Method School was divorced from Cam- 
bridge. John R arren * older broth er Dr Joaeph 
Warren, was tilled at Bunker UHL Warren later 
owned that acropobj with sublimity at the 
time Monroe was enunciating hi* doctrine. 

John Cotton Warren studied with Sir Asiiey 
Cooper Cooper tea* trained by Henry Chne, 
who tapped the enoemotts hvdrocele c 4 Gibbon 
and withdrew 6 quart* of fluid Warren wa* a 
drawer at Guy** Hospital for which privilege be 

S Jd two hundred and fifty doflan a year John 
eat* was al*o a pupil at Gu> s with American 
ftudent* In 1817 He abandoned mediane and in 
a year hi* Lmpemhnble " Endymian *hot through 
the heaven* like a meteor After graduating at 
Edinburgh, Warren lived m Pan* with Napoleon * 
surgeon, Du Boa He, with Jame* Jickaon, 
established the great Massachusetts General 
Hospital 113 \-ean ago There wa* destined to be 
enacted the peat drama of anesthesia "the 
death of pain It vaj yoyfuil newes oat of the 
new found world The eight* -eighth an mvtmry 
of Ether Dav will be celebrated tomorrow 1 became 
a Warren dared to employ ether while William 
T G Morton hopefulh administered it Warren 
naked ha unrivaled reputation, to sav nothing of 
the life of his patient m rim most sublime experi- 
ment He wa» a great teacher — the itrrgical auto- 
crat of New England — and dominated the Hun- 
terian era The fiat opera two m America for 
strangulated hernia, Warren did He Introduced 
*taph\ lorrhaph) He did amputations and cata 
met cprratxau with great celerity Longfeliow 
hu patient, said that he had the eye of an eagle 
and a woman ■ hand 

Ether annthma, however, wai first mt ra- 
tionally produced for the abolition of pom in a 
mrgjcaJ operation bv Crawford W Long, 0/ 
Jefferson, Georgia “a spot m the wfldernes* of a 
new continent, in 184a Long used ether in 
childbirth delivered his wife under ether and per 
formed one or more operation! under it* influence 
annually thereafter Unfortunately ho did not 
publish hn work until 1849 
Philip Syng Phytkk ha* been called the Father 
of American surgery and had a chair of surgery 
apart from anatomy created for him m the Uni- 
versity of Pennsylvania, In 1805. Through the 
influence of Hunter be received ho bouse-mrg 
coney at SL George* bospitaL “ Phydck wa* 
almost as much a mouthpiece of the doctrines of 


John Hunter in America as wa* Abernethv in 
London Both had many disaples but neither 
left a great successor Phyiick paced the alley 
wa ya of Philadelphia for several years before be 
earned enough to pcnrder his cue. Stephen Girard 
was hi* Intimate friend and Benjamin Rush ha 
closest associate. PhyaSck waa the first to do 
lateral anastomosis by amp res non of the two 
k»p« of the intestine for artificial aim* fottowing 
strangulated hernia the principle in Minlrcts 
roeratkm as done today He also removed a 
thousand calculi from the bladder of Chief Justice 
John Martha IL He Invented the tonsHJotome. 
He wrote not at all His student* were his pub- 
Usher* Phyikk fiat employed the absorbable 
ligature. He wa* the fiat to use the stomach 

f mmp for poison, the fiat to operate for hnper 
orate anu*. Pbymck lived in terror lest his bod) 
be dissected, whereas John W arren made a Jegacv 
in hit witt that ha body *hoold be dissected and 
his skeleton hun£ In the lecture room. Gross be 
lirved that Phvsick railed American s u r g er y from 
its somewhat krw state and so developed ft that 
it soon became equal to the best surgery of Eu- 
rope. Phynck ignored the report of the first 
ovariotomy by the lion-hearted McDowell in 
1809 but he wa* not ignored by the Goddes* who 
emb lazoned ha name 00 the Roster of Imroortals- 
Nathan Smith a frontiersman in surgery per 
formed an ovariotomy in \ am out in rest with 
out the knowledge of McDowell s operation. He 
removed a 10 pound tumor and dropped the 
pedicle after tying it with a leather ligature. Be 
founded Dartmouth Medical School fo JtA 
established the medical department of A ale Col- 
lege, N ew Haven, and filled the chair of suigen 
in 1813. U ekh said of him that he did more for 
the general advancement of medical and surgical 
practice than am of hu predecessor* or contem- 
poraries in this country 

"Premier surgeon 0/ the West," Benjamin W 
Docfley ol Lexington Kentuckv after gndaati* 
at the University of Pransylvanu, studied 
abroad The money for his European education 
wa* obtained by taking a flat boat of produce to 
New Orleans, exchanging it for flour tranfportlDf 
it to Lisbon, where be sold It for enough for a 4 
year* coarse In London and Paris. He did «5 
lithotomies with ass recoveries He was the fiat 
to ligate the subclavian art err far an aneurism, 
(larger than a quart pitcher). In 1S15 Hlssoccm 
was largely due to the uk of boded water and the 
bcdlinjr of Ids Instruments. In 1818 he challenged 
Daniel Drake the great man of the West, to a 
duel which waa declined, and his fnend, Dr 
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but saved by the skill of Dudley who quickly 
ligated the femoral artery He ana Drake became 
fast friends and colleagues in Transylvania Um 
varsity, the first medical school west of the AHe 
g faani es Drake inaugurated most good and great 
things in Cincinnati, but that did not prevent 
Dudley from essaying to make a rent in the robe 
of jRsculaplos. 

Valentine Mott, also a pupil of Aatlev Cooper, 
was the most famous of the New York surgeons. 
His contemporaries even regarded him as heroic. 
In 1813, be exdsed the clavicle completely for 
osteosarcoma. It urns the day before Waterloo 
when her beauty and her chivalry hod gathered 
m Belgian s capital. Mott tied the primitive 
carotid 51 times and the femoral 57 times. The 
first ligation of the innominate artery he did in 
1818 In 1826, he reported the first successful 
ligation of the common iliac artery In all he per 
formed 138 ligations. He lectured for 56 years 
continuously 

George McClellan founded Jefferson Medical 
College in 1825 and invented teaching by public 
clinics He wore a swallow tall coat and made his 
daily visits in a chaise. It was the year when 
Lafayette made his last triumphal tour to the 
United States. The son of George McClellan com 
manded mighty armies and stood upon the flam 
ing brow 01 Malvern Hill. Brilliant, bold con 
fident operator he was the first to excise the 
parotid gland 

J hlarion Suns, a South Carolinian, bom near 
the native heath of Andrew Jackson, did his 
memorable work In the cure of vesicovaginal fis- 
tula at Montgomery Alabama ( and made lacer 
ated women whole. What prodigious effort, what 
abounding faith 1 He had operated upon the slave, 
Anarcha, twenty rune times with twenty nine 
partial or complete failures when, on that May 
day m 1849 he used the silver wire suture for the 
first time. It was on entire and complete success 
Sims established The Woman s Hospital In the 
state of New York in 1855 which was the foun 
tainhead of gynecology He was succeeded by 
T Addis Emmet, master gynecologist Sims 
demonstrated his operation before N flat on, Den- 
on villi er, and Velpeau While Irving In Pans, 
he attended the Ehnpress Eugenie at St Cloud 
and was physician to the Duchess of Hamilton 
He operated in many of the capitals of Europe. 
A heroic statue of Sims stands facing the New 
\ork Academy of Medicine. 

The lure of the Napoleonic era took many 
American students to Paris. In the second third 
of the nineteenth century, It had supplanted 
Edinburgh as the popular mecca. The French 


took the torch. Laennec and Trousseau occupied 
the teaching forum and had the world as an au 
dicnce. France was the crucible of civilization 
Science, art, and surgery vied with literature, 
drama, and vice. 

Henry L Bowditch studied under the great 
Louis. While Trousseau had suggested thora 
centeds, Wyman designed and employed the 
trocar and cannula and the technique in 1850 
with Bowditch, who is said to have aspirated the 
chest after that some three hundred tunes without 
a fatality Hie celebrated Dupuytren died of 
empyema rather than submit to aspiration, saving 
that ho had never known anything to succeed. 

Henry J Bigelow was one of the most brilliant 
of the products of the French school, A revered 
teacher, beginning in 1849 in Harvard, he dis- 
covered the iliofemoral (Y) ligament of the hip 
lomL His greatest contribution was m lithotritj 
by the perfection of the lithotrite. Stones crushed 
and removed by the e vacua tor at one sitting was 
a procedure perfected by him in 1878 

Samuel D Gross was the most conspicuous 
surgeon of his day between the era of the French 
ana German ascendency He was denominated 
1 the master of American surgery’ , born in 1805 
the year of Austerhtx and Trafalgar Gross was 
on office student of George McClellan. He excised 
the tnfaclal nerve, m vented the urethrotome, and 
perfected the treatment of stab wounds. lira 
monumental treatise on surgery was begun while 
be was professor m Louisville. It was the first 
great American authority When he spoke, 50 
years of American surgery was speaking through 
his bps and he has been referred to superlative!) 
as having earned the royal title of the emperor of 
American surgery 

The remarkable times in which the pioneers 
lived emboldened them to perform operations that 
had never been done before. Abdo minal section 
of the extra uterine pregnancy was done by a bold 
surgeon m New Yorlt, John Bard, in 1759 It was 
not until 1894 that Lawson Tate did the first 
operation of the sort in England William 
Baynham, of Virginia, performed the operation 
for extra uterine pregnancy twice with success in 
1799 in Essex County 

Dr Jesse Bennett, in Virginia did a cesarean 
section on his own wife in 1794 Cogswell was the 
first to ligate the primitive carotid successfully for 
primary bemorrhage, in 1802 Waiter Bras bear 
of Bardstown Kentucky, did the first successful 
amputation of the hip joint, in 1806 Deadenckof 
Tennessee removed a large part of the lower jaw, 
in 1810 Fran ds Fontaine Maury a native of 
Kentucky performed the fint operation of gas- 
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trotomy In this country Klnloch, a Charles 
tonmn, General Let s staff surgeon, was the fart 
to open the abdomen In ease of gunshot wound* 
where there was no protrusion and saturtd the 
perforations WTllinm T Bull has the datinctloc 
of first successfully opening the abdomen and 
suturing the perforations of a gunshot wound m 
i8Sc 

The hist nephrectomv appears to have been 
performed bv Wolcott in Milwaukee in 1S61 S 
years before Simon performed the first case in 
Germany 

Dr John S. Bobbs, of Indnnapoits, did the first 
operation an the gall bladder from which a num- 
ber of gall stones were removed The patient 
recovered and was taken to the Portland meeting 
of the American Medical Association in 190s 
a here some of you mav hast seen ber as did the 
speaker The first spleneetonn was done bv 
Dorsey m Piqua Ohio, in about 1855 

The first hysterectomy for a fibroid tumor of 
the uterus was performed b\ Waller Burnham of 
Lowell, m i8y 

Hunter McGuire one of the most distinguished 
teachers of surgeons in the South was Stonewall 
Jackson s surgeon He was the fiat to ue the 
aorta after Sir Astley Cooper (1S6S) 

New Orleans furnished a bnllunt group. To 
\\ arren Stone is ascribed the first resection of the 
nb for drainage in empyema and abscess of the 
liver T G Richardson was the first surgeon to do 
a bilateral imputation of the hip yomt at the same 
sitting in 1843 

Smith was the tint to cure an aneurism by 
ligature at the innominate arterv m 1864 Mott s 
hrst case m 1S18 was unsuccessful Miles and 
Parham flourished and were succeeded by the 
surgical scholar and seer of America the fall- 
orbed star of the Crescent City 

Louisville produced A andelJ, the scholarly and 
Matthews the courth surgeon McMurtn was 
the chevalier and apostle of the new abdominal 
suqjrrv 

Nashville was graced bv Eve, surgeon m four 
wars, who taught si ng e r v to 454 students m 1859 
the largest medical cuss ever gathered together 
outside of Philadelphia, and Briggs, also a hlhoto- 
mat, both presidents of the American Medical 
Association Haggard, who with WEB Data* 
of Birmingham founded the Southern Surgical 
Association in 18S8 and the bnlEant Douglas 

In Cahfonua Henry Gibbons gave tbe first 
course of medical lectures on the Pacific Coast in 
1850, and ins first patient was said to have 
dropped an ounce of gold dust on his desk (value 
of $16) as his fee. The other great pioneer sur 


genes of ban Francisco acre Gibbons, Cooper 
Toland Lane and GoodfeDow who was the et 
ponent of tbe earliest prostatectomy 
Tbe Northwest found the elder Mavo laving 
the foundation of the greatest surgical develop- 
ment yet witnessed not onlr In America bat in 
the entire surgical world 

About i860 the begira to Germany by Amer 
lean students began. Virchow Trauue, and 
Langenbeck were the tripod upon which pat boh 
ogy methane, and surgery rested- Langenbeck 
was the most dexterous surgeon of his day It 
was said that a man who came to see hrm do an 
amputation, paused to take a pinch of snuff and 
when be had sneezed tbe opera t km was over 
Efficiency and great devotion were inspired by 
tbe masters — k ocher Trendelenburg voo Berj- 
mann, Billroth and inkuhez- 

Keen was the first to bring back antbepsi* to 
Philadelphia after his German tutelage With 
his friend, the gifted S Weir Mitchell, he made 
studies abroad on gunshot wound* and nerve 
suture He was one of the first teachers cf path- 
ological anatomy His pea was as migbtv as hu 
scalpel He was the Nestor of surgery in our time 
Joaeph Pancoast, to whom was referred the 
daughter of the Lord Chancellor of England by 
Sir WHEam Fergussoo as the greatest ptutk 
surgeon m the world, antedated him. We see tko 
m Phfladdphia the flush in g scalpel of Agnew 
w hoae clmic is immortalized m one of the stroogeU 
paintings of modem times 

In Canada, surgery had an almost evdushe 
English background and produced such stalwarts 
as Shepherd, Armstrong Starr and the great 
universities at Montreal and Toronto 
In New \ock m the latter half of the nine- 
teenth century were \ an Buren, Bock, James R. 
Wood, Frank Hamilton, T Gailhrd Thomas, 
Sand, preceded bv Willard Porker who did much 
to familiarize the profession in 1S6 with the 
wisdom of operating for appendiceal abscess The 
metropolis has had m the last four decades a long 
list of surgeons of stellar brUBaoce — of these 
McCosh, Abbe, Gerster Wyeth, Bryant, Dennt*, 
Stimaon Weir Boll, and Peck have luster 
Charles McBurney and Reginald Fitz cDd then 
transcendent work in appendicitis McBumev 
perfecting Its operative treatment in 1SS9, after 
Fitz described its pathology a year before. They 
both passed Into tbe A alba 11a of surgeons In tbe 
same year — 1913. 

Philadelphia the cradle of surgery had, as it* 
pride, the Ashhursts, WTnte, Rodman, tbe match- 
less Denver and Da Carta — scholar author 
teacher — who said, “No one knows of the haunt 



HAGGARD THE BACKGROUND 

]Qg anxiety, the deep disappointments, the baf 
fling perpfexities, the dread responsibilities, and 
the numerous self reproaches of one who spends 
his life as an operating surgeon. His hand must 
be as light as a floating perfume, his e> es quick 
as a flashing sunbeam, ms heart as broad as hu- 
manity, his soul as srreet as the waters of Leba 
non ” 

Baltimore was first seen in the firmament by 
the light of William Gibson who was a pupil of Sir 
Charles Bell and a fnend of Byron, and who was 
wounded at Waterloo He was the first to perform 
the operation of ligating the common Iliac artery 
in the year of our last war with England Balti 
more s fame was ranched by William S Hals ted, 
founder of the Hopkins School of Surgery who dla 
great work in conduction anaesthesia carcinoma of 
the breast, goiter, hernia, and many other fields 
touched by his genius, which is never to be for 
gotten. Thu luminous figure having no children 
of his own, was the prolific Father of Surgeons 

Among Boston s great are remembered Cbeever, 
Homans, Cabot, the Porters. Mister Munro and 
the great hearted Maunce Richardson who taught 
the newer abdominal surgery, and. as Mumford 
said of Ob vet Wendell Holmes sat for years amid 
the “Esculapians In the seat ot honor 

In Cincinnati there was Connor Dandndge and 
Ransohoff, in the twin a ties Wheaton, Moore, 
and McLaren. When we think of Alban} we 
think of Van der Veer, of Buffalo of Roswell 
Park of San Francisco, Ham' Sherman and Tom 
Huntington, of Richmond George Ben Johnson, 
of St Louis, McDowell, Pope. Hodgen — who de 
vised the ingenious and useful suspension splint 
of Texas, Thompson, and of the Pacific North 
west, the late lamented Coffey, wbodevwed safe 
ureteral transplantation. 

The radiant sun of modern surgery that was 
to shine so effulgently over Chicago bad its 
dawning with the arrival of Darnel Brainard m 
shabby clothes on an Indian pony He found not 
more than one hundred people around Fort Dear 
born In 1837, be took out a charter for the Rush 
Medical College and after a season of study in 
Europe opened the College in 1843 Brainard s 
work was original on on um ted fracture, the inven 
tion of the bone drill, and iodine injection for 
spina bifida. 

Moses Gunn, a luminary was succeeded by 
Charles T Parks, physically and mentally a gem 
Edmund Andrews was the first to employ nitrous 
oxide in general surgery The group that made 
Chicago famous as the clinical center of the West 
comprised Fenger Serin, Murphv, and Ochsner 
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Fenger brought the new pathology to America 
Senn waited table for his board while practicing 
in Milwaukee and made the experiments m in 
tes final anastomosis in his basement, but at the 
International Congress in Moscow he was ac 
claimed the Premier Surgeon of the World when 
be presented his paper cm ' Peritonitis" and was 
earned on the shoulders of his ardent admirers 

Murphy — greatest of Amen can surgical teach 
era — cured ankylosis introduced therapeutic 
compression of the lungs and invented the most 
exquisite surgical device m the world — the Mur 
phy button. 

Ochsncr chief of staff of Parks and Senn, be 
came one of the greatest surgeons in our tune and 
had the largest individual pnvate surgical clinic 
in Amenca. His voluminous wntings covered 
many subjects and covered them well. 

These are some of the great surgeons of the 
Western World. Many wore the splendid robes 
of fame many ' the muses decked with gifts of 
grace. 

This rich background is your precious profes- 
sional heritage. Hold it to your heart and cherish 
it. 

Not Mm ha rword nor war 1 * quick, fire ihnH burn 
The living record of their memory 

The pride we have is not chauvinistic. We 
hail the improvements of our art from any clime 
Far from bang self satisfied in the plenitude of 
our science it is the principle of our guild to ac 
claim any real contribution to science whate er 
its country in the effort to prevent disease and 
mitigate its blight. Surgery has made such vast 
conquests that we cease to wonder Its bene 
factions make the angels rejoice. 

Shall we be content/ 

Descartes said that if there is any possible way 
of increasing the wisdom and ability of mankind 
it must be sought in medicine. 

What shall be said for that great multitude of 
Amen can surgeons who did not teach or write? 

What of those who never 
But die with ill their mime in then? 

They have lived to lessen the sorrows and assuage 
the anguish of mankind for the surgeon is a gleam 
of sunshine in the patient s dungeon when the 
loved ones are wrapped m black despair 

What a nch inheritance to be a surgeon in 
America my Amenca 1 

In the land of youth and freedom beyond the ocean bar* 

Where the air in fan of aoniMne, and the flag a fnfl of 
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EFFICIENT SURGICAL SERVICE FOR THE WHOLE COMMUNITY 1 

ROBERT B. GREEXOUGH, ilJ),, F-MbS^ Botox Itusuwcsrra 

U NDER the broad charter of Its article* of gether Immnoc to these e ew influences, and the 
incorporation, the American College of de% edopment of specialization In medkfne and 
Surgeons haa brought about outitandhiE targerv a an example ot the modifies ticca which 
Improvement! m the practice of nrjtn in thi* the scientific advance* of tin* period have made 
country in the 32 vtan of iti ex isten ce It has aet n ece ssa r y u the sum of medical knowledge hu 
op qualifications tor FeUowshlp of such a natmr increased. It U as a remit of these development! 
that the public mav have confidence that every that the groop method of practice has come bto 
Fellow of the College is in fact worthy and com- existence 

petent to practice Bis designated branch of the As a rule, however the medial profession has 
art of surgery The results accomplished bv the muted attempts to extend mm production 
College m its standardization of hospitals are principles to the practice of medicine. It is then 
world-renowned and the work of it* committees belief that the peculiarly personal and fiduciary 
on fractures, cancer sarcoma, and traumatic sur nature of the relarioo b et w een patient and phyu- 
gery has contributed greatly to the improvement cian is too precious a relationship and one of too 
of the quality of surgical service supplied to the much value to the comm unity to be jeopardized 
community by radical changes of a socialistic nature. This 

Withm the past few years, however it has attitode oc the part of the profession is one to be 
become mcreasmgly apparent that competent commended ratter than condemned. The huh- 
medical and surgical service is not everywhere to vidual member of the co mm unity Is dependent 
be obtained by all classes of the population upon his medical advisor for the maintenance of 

Depression and unemployment have been re- his health and functional efficiency In the opper 
sponsible for the more general appreciation of turnty to select the physlaan or the hospital b 
to esc facts, and have Indeed been to a consider which he has confidence rests the first step la thxt 
able extent the cause of them but few will deny relationship of trust which plays so great a part 
that the provision lor efficient medical and sur in the satisfactory co n duct of medical practice, 
jpcal service mchiding preventive medicine, has The physician has been trained to accept the 
not for some tune past been sufficient to meet the grave responsibilities that are involved in this 
needs of all dorses of the comm unity As Fellows bdnoaxy rdatkcshfp and the Hippocratic oath 
of the American College of Surgeons, these facts Is evidence sufficient that this important feature 
deserve our serious consideration. of medical practice has been recognized both by 

In the io yean which have elapsed since the the pubbe and by the profession since before thi 
beginning of the great war profound changes Christian era. This peculiar responsibility of the 
have been takmg place throughout the world, phvudan Is further safeguarded bv the code of 
which have so altered the habits and thoughts of ethics which Is universally accepted by the nscdi- 
people of all nationalities as to produce almost a cal profession This code of ethics is designed 
new aviBxa.tloti. During this period the advances primarily to protect the patient and the earn- 
ed *aence have been unprecedented, and the mumty by the efimlnalkm of those phrxfdans 
application of these advances to the daily life of who are un w o r t hy or unwilling to accept the 
the people, whether In the form of new Inventions altruistic principles upon which the satmactcry 
to enhance thor comfort and happiness or as conduct of the praetka of methane mast Inevlt 
additions to the resources of medical and surgical ably rest. 

taence foe the protection of their health, has coo- Living cocffitwcs In this country however 
tnbuted greatly to the welfare of mankind This have been profoundly altered In the past 5 
has been a period of mechanical and tec hnological years. Depression and unemployment have re- 
ascendency and of quantity production. In the dared many individual* from a position of relative 
widespread development of new methods of pro- Independence to one of Indigence, and hav* 
d octree and distribution of the esaen rials of exist brought those who west once "in easier artum- 
ence, it Is not aurprising that the older methods of stances down In the scale of living below the com- 
rapphing medical and snigkal service should fort level. At the same time the reduction of the 
have "been criticized as tneSecPve. Aa a matter Incomes of the well-to-do has been such that sums 
of fact, medical practice has not remained alto- they formerly cnotributed to charitahfe purposes 
WwfbCMolCTM rfQwA— » <*■, OrtnUt 
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ha. vc been greatly reduced in amount, and in acme 
cases have been abandoned altogether 

Under these circumstances, it is not surprising 
that town, county state, and final!} even federal 
authorities have Deen obliged to assume increased 
obligations in order to provide even food and 
lodging for the destitute The resources of the 
towns and counties have proved in manv local! 
ties to be insufficient and the former scanty pro- 
lusions for the medical cart of the indigent have 
become even kss adequate than the} were before. 
The extra burden has fallen chiefly upon the 
ph} scums and surgeons of the community to 
supply medical and surgical service to the indigent 
sick without remuneration. To this call of hu- 
manity ph\ naans have responded, as one of the 
duties and obligations of a great and honorable 
profession. As a result, however, many members 
of the medical profession have b> this time them 
selves been brought perilously near to the level 
of indigence. More effective methods of supply 
ing medical and surgical service to the commu 
mty, and especially to the Indigent and to the 
lower income groups of the population, and of 
providing suitable remuneration for those who 
give this service Is an immediate and urgent 
necessity Not only is this necessary to maintain 
the health of the community itself but it is 
needed also to preserve the medical man-power 
of the country The amount of time and money 
involved in the education and training of the 
physicians and surgeons of the United States 
represents an enormous Investment of time of 
money and of effort and one which if destroyed 
could not possibly be replaced for a period of 
main years. What has beoi said m regard to the 
medical and surgical personnel applies with equal 
cogency to members of the dental profession to 
nurses, social workers, laboratory technicians and 
all of the ancillary professional groups who are 
Concerned in suppling medical and surgical serv 
ice to the population. 

While the present situation is of grave impor 
tance to all of the professional groups that gam 
their livelihood by participation in the provision 
of medical and surgical service It is of special 
concern to the surgeons of this country The in 
juries and diseases the surgeon is called upon to 
treat almost in variably require hospitalization 
and a more or less extended period of subsequent 
supervision All too frequently these hospital 
expenses exhaust or exceed the patient s limited 
resources and further payment for professional 
service becomes impossible 

We recognise that hospitals are doing their 
utmost to cut their cost of operation to the lowest 


passible figure Ingenious projects for greater 
economy have already been instituted in hospitals 
all over the country Conferences of the hospital 
department of the College have been devoted to 
this subject, and these efforts on the part of the 
management should be heartily supported and 
to a great extent guided by the members of the 
hospital staff The chief and final consideration 
which must be recognized in this respect is the 
quality of service which the hospital can supply 
Economic* which lower the quality of this service 
must be avoided or the safety of the community 
will be seriously impaired. 

From the point of view of the surgeon the 
quality of service given to the commu mty is of 
supreme importance. Very few of the injuries or 
diseases with which the surgeon deals are of the 
self limited class or tend of themselves to apon 
taneous recovery The patient who requires sur 
gical treatment is generally one In whom some 
gross mechanical condition is present, which must 
be removed or corrected before that individual 
can be restored to health. A great part of the 
surgeon 1 work is also necessarily of an emergency 
character and deals with injuries and acute dis- 
eases and with the acute and imperative comph 
cations of more chrome disease. In all of these 
conditions delay fs dangerous, and what is of 
equal and sometimes greater importance, the 
moment for efficient treatment is fleeting and 
what must be done, must be done not only 
promptly but correctly, or the patient's chance for 
recovery may be irretrievably sacrificed 

The first and most important element m_the 
delivery of efficient surgical service then isjhe 
ualifi cation of the surgeon for the work he has to 
a With the varying state laws for licensure to 
practice the healing art, we are at once confronted 
with the fact that the qualifications of the physi 
dans and surgeons admitted to practice in the 
different states are by no means uniform. Further- 
more, there is only one license in a given state, 
and this permits the physician or surgeon to prac 
tice any form of methane or surgery for which he 
may consider hi ms e l f qualified. His conscience, 
indeed, is his only guide. This Is true even of the 
licentiates of the National Board of Medical 
Examiners who are admitted to practice in a 
number of different states without further exnmi 
nation. 

Every graduate of a recognized medical school 
and even, physician who holds a license to prac 
tice mediane in the different states of the Union 
has been taught the general principles of surgery 
In general practice and especially in districts re 
mote from the great centers of population, the 
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physidan mu*t be prepared to give surgical as 
well li medical aervice, especially In emergendes, 
for be i* frequently the only possible source of aid 
at such a time. The American College of Sur 
goons now carries eleven thousand surgeon* oo its 
rolls as Fellow* of the College, but ft would be 
manifestly Impossible foe all the surgical service 
needed by the communltj to be given by these 
qualified surgeons alone. For emergent} service 
and for minor surgical procedures the community 
must not infrequently be dependent upon tire 
general practitioner Let it be said at once that 
the efficiency with which such service is supplied, 
daj in, day oat, all over the country by physician* 
m general practice is deserving of the highest 
praise and the widest recognition 

For major surgical service however prolonged 
training more intense application to th« re 
strict ed field, adequate laboratory and hospital 
equipment, and the Judgment and dertmty ob- 
tained onl) from experience, are qualifications 
which the physician In general practice cannot 
readily obtain. The mote specialized surgical 
service of the community must therefore be pro- 
vided by those who have established their ability 
and fitness to give this service, and these qualifi- 
cation* Fellowship m the American College of 
Surgeons is designed to certify 
When we reflect, however that In spite of the 
lad of any legal restraint, the medical profession 
has been so effect! vdv controlled b} its principles 
of ethics as to prevent the abuse of public con 
fidence by the individual pructitMoer attempting 
to do surgical work beyond his capabffilies, we 
must acknowledge again a high degree of moral 
tense and altruism as having been established as 
a tradition of the medical profession. 

The \merican College of Surgeons represents 
the only mating organization designed to estab- 
lish definite and distinct qualifications for the 
practice of surgery Similar organizations exist 
for the qualification of specialists in some of the 
other branches of medicine but the field is bv no 
means covered by these independent agencies 
The amalgamation of all of the different boards 
for the certification of specialists under same co- 
ordinating influence is at present under consider 
ation ana would undoubtedly lend to a more 
satisfactory appreciation by the public as well as 
by the medical profession, of the value of such 
qualification It would be unreasonable and un- 
wise. however for the individual State Boards of 
Registration to attempt each to set up its own 
standards for the licensing of physicians and sm 
gtcos in the different specialties. Certification of 
spedaBsts should be national in scope reasonably 


uniform in it* requirements, with due regard to 
the varying demand* of each form of special 
sendee and above all thmgi, should demand a 
broad general medical and surgical training as a 
foundation upon wbkh spedvllraticn may be 
firmly based 

Since no single national organization exist* at 
the present moment far the certification of phyu- 
rians and surgeon* as to their qualification* for 
practice of aQ of the different special lino of 
medical activity we must seek some other means 
of dasificatKin if we desire to deffrer the most 
effective service to the community Such a means 
is available to u* In the hospitals. AH but the 
tmifW hospitals maintain such a division of 
their staffs, varying from the primary separa 
two into surgical, medical and obstetrical divi- 
sions up to the divisions of the larger hospitals 
into separate service* and dinka m i; or w 
different specialties of medical and surgical pne 
Ike. Physician* and surgeons in hospitals are 
further classified into permanent staffs and cour 
tesy or associate staffs, bat no hospital worth v of 
the name t ai ls to exercise control and rtroervhkn 
over the work of its staff to give serious con- 
sideration to the qualifications of candidates for 
it* staff appointment*, or to withhold appomt 
meat from those who are not professional]! qual- 
ified or are otherwue on worth} 

The clas s i fic ation of specialists which is pro- 
vided b> the hospital*, may well be ulflirrd m 
any plan* for providing more efficient service to 
the mm muni t} Since the hospitals themselves 
are an essential part of anv such project, theT 
may pro-re to be the most satisfactory units with 
which to construct these plans, and m anv case 
thor co-operation and participation will alwavs 
be an absolute necessity 

It is not necessary however that such plans 
should be restricted to hospital* which have been 
approved by the American College of Surgeon*. 
The advantage* of such approval are todav to 
obvious to the trustees staff*, and patient* of 
every institution, and to the pubhc as well, that 
no small part of the benefit which ha* accrued to 
the comnraiutv from the hospital it*ndun£zatx» 
movement is the notable improvement of condi- 
tions In oU hospital*, including particular! r those 
which have not yet succeeded In reach ing the 
minimum standard of the College bat which are 
steadfasth approaching thit goal of their unfit- 
tion. 

From early colonial time* up to the present dav 
it has been an accepted principle in this county 
that the maintenance at the destitute and their 
medical and surgical care are an obligation njwa 
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the community This obligation has been dis- 
charged more or less completely by means of 
private charity through endowments, or by local 
taxation. Only recently, and we must hope tem 
porarily , because of the inability of these resources 
to meet the increasing demands occasioned by 
unemployment and depression has it been neces- 
sary to call upon the state and federal govern- 
ments for financial support of these activities 
Tbe official machinery of the community by 
which these responsibilities have been met has 
vaned from the appointment of a dty physician 
in the smaller communities to the establishment 
of Welfare Deportments, overseers of the poor, 
and aty and county almshouses and hospitals 
with medical officers on a full time salaried basis 
or giving only part tame service with or without 
remuneration In addition to these services for 
the indigent, organised public health departments 
have been established in cities and towns, as well 
as by the state to supply the needs of the com 
munity as a whole in tne way of health adminis- 
tration sanitation, the preparation of vital sta 
tistlcs, and quarantine measures In the com 
municnble diseases In many states however a 
considerably broader program has been developed 
by public health departments, involving health 
education demonstration dimes, research in pub- 
lic health problems, tbe provision of biological 
products for therapeutic purposes, and similar 
measures. The maintenance of institutions for 
the care of the insane and of the tuberculous, 
although not as a rule directly under the super 
vision of the Department of Public Health repre- 
sents another important and necessary medical 
activity of the local or state government 
The development of the public health services 
has been a gradual one and from Its very begin- 
nings It has been supported and guided by the 
medical profession. Of late years, however, there 
has been a disposition on the part of the pro- 
fession to be critical of some, at least, of the more 
recent expansions in the field of public health, 
on the ground that the state was thereby entering 
into direct competition with the practicing physi 
cian Where the practicing physician it properly 
equipped to give efficient service, such compe- 
tition must be condemned and medical or surgical 
service by the state should be restricted to the 
indigent. Where such is not the case, however 
no one Is better aware than are the members of 
the medical profession that mote efficient service 
made available by means of the financial re- 
sources of the state is to the material advantage 
of themselves and of their patients, and they are 
quick to avail themselves of these resources 


Neither physician nor layman will maintain 
that the public should be deprived of tbe oppor 
tnnity for efficient service, when such service 
cannot be rendered by the practicing physician, 
except with the aid of those departments of the 
government which ore concerned in the mam 
tenance of the public health 
The problem of providing efficient medical and 
surgical service to the whole community is at the 
present moment seriously complicated by the 
deplorable Ignorance of large groups of the popu 
lation m regard to what efficient medical service 
really implies. The enormous sums expended 
annually for patent medicines and for the services 
of the quacks and cultists show that in roan^ 
cases it is ignorance rather than economic condi 
tions which lead people to such deplorable waste 
of their resources and of the opportunity to regain 
their health at the same time. 

It must be clear to every one that it would be a 
waste of effort to make efficient medical and sur 
gical service available to the whole community, 
unless or until the individual members of the 
community are sufficiently Informed to make 
them ready to accept this service. At the present 
moment, while the demand is undoubtedly great 
It is by no means universal. The ignorant and the 
credulous represent a formidable group through 
out the country, and for their own sakes, as well 
as for the safety of the community at large they 
must be educated rather than coerced to protect 
themselves Today, with toxins and antitoxins, 
vaccines and serum tests with insulin and other 
hormones and vitamins all based on accurate 
experimentation in the laboratories and with the 
X ray and other physical agents at our disposal, 
no one who is informed can doubt that physical, 
chemical and biological science is the foundation 
upon which the edifice of modern medicine has 
been constructed. This knowledge of the basic 
facts of medical science must be more widely 
published, in order that people may accurately 
estimate the futilities of the quacks and cultists, 
and the follies they advocate in the wav of treat 
ment of disease. Campaigns of public education 
of this nature can be carried out with proprietv 
by the great national organizations of physicians 
and surgeons as well as by aty state and federal 
public health deportments The individual prac 
titdoner, who must restrict his part in public edu 
cation to the instruction of his own patients, hn* 
the right to look to the larger organizations to 
fulfill this manifest public duty' 

Just as the education of the public is a necessary 
feature of any project for providing more effective 
service to the whole community, so also is the 
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postgraduate instruction of the medical profes- 
sion. Phyiidani and surgeons who are not in close 
proximity to the centera of medical education are 
of necesaltv limited by their continued occupatioo 
In competitive practice, by the paucity of tbeir 
professional income, and by the great amount of 
charil) service they now supply in their oppor 
turn ties for postgraduate study In a profession 
which advances as rapidly as doe* medicine, text 
books become out moded almost as soon aa they 
are published. Medical journals and medical so- 
cieties attempt to keep the practitioner informed 
of the notable discoveries ot importance m medi- 
cine, but the practical estimate ol the comparative 
value of these new developments is more difficult 
for bhn to obtain 

Of late > ears steps have been taken b) a nun 
bet of state medical societies to make available 
postgraduate instruction in medical and surgical 
subjects by bringing instruction to the physician 
instead of obliging him to leave his practice to go 
to some medical center to obtain it Such plans 
are meeting a long felt want and give good prom- 
ise of raising the general standard of medical and 
surgical efficiency but the needs for postgraduate 
instruction of the medical profession throughout 
the country are aa yet but inadequately supplied 

From the pant of view of their abtlit) to pav 
for medical and surgical service, there are at 
least three classes of the community to be con- 
sidered namely (i) the Indigent, who cannot 
pay at all (a) those of adequate means who can 
afford to pa> for what they need and (3) the 
m termed Lite group or those of moderate means 
who can pay for minor medical service but cannot 
unaided finance the expenses of serious Alness or 
prolonged hospitalisation within their restricted 
incomes 

The care of the indigent nek has long been 
recognised as an obligation upon the community- 
and one which dtber through official sources or 
by private chanty has, to a certain extent at 
limit, been satisfied- So far as hospitalisation and 
nursing care are concerned this is frequent!) the 
case, but all too often physicians and surgeons 
have been expected and permitted to contribute 
their services gratuitously for the care of this 
portion of the population 

The physician who serves the community 
should not be expected to stand in any different 
relation from that of other professional men who 
qualify for the public service. Except in teaching 
hospitals, where some equivalent other than finan- 
cial return accrues to the physician or s ur geo n , m 
the way of reputation or opportunity his services 
should be paid for as are the services of lawyers, 


engineers and other professional men who serve 
the dty or the state. 

Many communities ahead) provide hospitals 
for the indigent rick maintained by public fundi 
When, owing to on usual axcumstances such u 
those which exist toda) the demand exceeds the 
accommodation available, such cases can verv 
proper!) be accommodated in other institutions or 
in their own homes, and thdr care be paid for by 
the community on a cost bans and with a fee 
schedule for professional services on a minimum 
but reasonable scale. 

Such a plan has already been autborired by the 
Federal Government for the medical care of 
dependents in the FERA. and the C W -A. In 
tbeir homes or in the doctor s office. While the 
many forms and record* with which the govern- 
ment finds it ne cessa ry to protect itself are un- 
familiar and annoying to the physician an impo- 
tent principle has been established that the gov- 
ernment recognizes its obligation to remunerate 
the ph ysi c ia n who serves the community b) tak 
Ing care ol the indigent, even though such re 
numeration is at present cm a scale winch most be 
regarded as a mi nimum. 

The medical and surgical care of the well-to-do 
is reasonably well organized at the present time 
and no great modification of private practice as 
at present conducted, need be contemplated It 
is undoubted!) true that very considerable ex 
penses could be saved In caring for the well-to-do 
if they and their physicians and surgeons were 
disposed to eliminate some of the expend e hbo 
ratix) tests, \ ray examinations and consults 
tkms which are *0 frequent!) demanded when 
thew neceuit) Is not apparent in the uncom- 
plicated case. Such extravagances can onl) be 
avoided with difficult) if the patient b anxious to 
have them and pay foe them bat the physician 
b aware of the fact that the money thus expended 
would often provide needed hoapital care f« 
many patients In the lower income dais. 

The most difficult problem which presents Itself 
in the organization of medical and surgical servre 
to supply the needs of the whole community w 
presented by the great mas* of the popuhti® 
which falb In the moderate means group Indi- 
vid uab in thk rl«*» ran be i independent and can 
select and pay for such medical service as they 
may need only so long as serious illness requiring 
prolonged bo*pftahzatson and con tin tied medical or 
surgical care is not encountered. When seriaa 
illneis does come, the middle cbm patient must 
either s«ptttw obligations In the way of debts 
which he ran seldom discharge cr be must k*e 
hb Independence and become a burden on the 
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commumt> It is to this class especially that It 
has been proposed to apply the prepayment 
insurance principle In order to spread the expenses 
of serious illness over a period of small monthly 
payments for a number of years. It is a fact that 
health insurance in one or another form has been 
adopted as the most promising solution of the 
difficulties of this class of the population In some 
40 countries in the world in the past 30 years. 

Health insurance may be either voluntary or 
compulsory In almost every other country the 
attempt has been made to start with a voluntary 
plan and it has been found necessary latex to 
resort to compulsory insurance required by na 
Uorval legislation This Is not surprising when we 
consider the lack of knowledge of health matter*, 
and the common characteristics of improvidence 
and lack of concern for the future which so fre- 
quently govern the actions of the human race. 
Some of these national insurance plans, as in 
Russia, involve the complete socialization and 
regimentation of medicine, a condition which Is 
abhorrent to our western avilnaUion. This is the 
form of medical practice which as State Medi 
one/ with Its inevitable political control and 
destruction of individual initiative is regarded by 
physician* as a menace to the best interests of the 
medical profession and of the community as well 
Other plans, such as the British National Health 
Insurance Act, involve changes which are far Ie*» 
revolutionary and permit the medical profession 
to retain control of the medical aspects of the 
problem and to this extent at least, are looked 
upon with less disfavor by physicians who have 
made themselves familiar with the details of these 
different projects. 

In a country composed of so many diverse 
elements as those which make up the United 
States of America with the population here 
crowded in great industrial centers, there scat 
tered in agricultural district* and in other places 
more widely distributed still over the practically 
unsettled and frontier district* of the north and 
of the west. It Is not to be expected that any 
single national plan for providing medical or 
surgical service to the whole community should 
prove everywhere to be satisfactory The prob- 
lem is essentially a local one to be studied and 
solved by the members of the individual com 
mum ties and by tnal and error if by no other 
means. In these experiment* it is of vital impor 
tance that the medial profession should take the 
lead. 

Already the Workmen s Compensation Laws of 
the several states require industry to apply the 
Insurance principle to the medial and surgical 


care aa well as to the compensation of the Injured 
workman, and the insurance principle seems to 
be In fact about the only way in which people in 
the moderate means class can be expected to pay 
either the hospital or the physician for the neces- 
sary costs of serious Illness or operation The 
machine ry for the operation, of the Workmen’s 
Compensation Law is maintained by the state. 
In many state* an insurance fund, operated by 
the state but contributed by industry, U pro- 
vided as an alternative to commercial or mutual 
insurance. We must all believe that the principle 
of workmen's compensation for industrial injury 
and disease ha* come to stay In many comrau 
mties in this country experiments In the way of 
providing medical and surgical care on a pre- 
payment Insurance basis have already been at 
tempted, and the results of their operation are 
being studied with the greatest interest. Most of 
the prepayment plan* which have been put in 
operation have been started by industrial groups 
and involve a restricted territory and one of rela 
tively uniform population They vary from sin 
gle group clinic* to county medical society organ 
'nations. State wide projects of this character 
although proposed have not yet been put in 
operation In order to escape the dangers of 
unfair competition, a plan should include all of 
the medical and surgical agencies of the local com 
mumty that are qualified and willing to co-oper 
ate m giving such service. If too large the diver 
cty of population and employment on the one 
hand and of medical resources on the other, maj 
endanger the satisfactory operation of any plan. 
The American College of Surgeons has taken the 
position that prepayment plan* of this nature 
should be “free from the intervention of com- 
mercial organizations operating for profit, in 
order that the manmnm amount of the fund may 
be available for the payment of the medkal, sur 
gical and hospital expense which is to be supplied. 
Prepayment insurance plans not Infrequently 
have been opposed bv the medical profession on 
the ground that their operation in one way or 
another involves violation of the accepted code of 
eth ics, especially in the matter of commercialism, 
advertising and un f air competition That such 
dangers are present and must be avoided is dear 
to the physician or surgeon however difficult it 
may be for him to explain these objections to the 
layman. They rest in fact upon the experience of 
years of medical practice, and the} are based 
upon knowledge of the weaknesses as well as of 
the stronger qualities of human nature. 

The moderate mean* group which we have been 
discuwlng indudes all those with incomes above 
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the indigent clan and below the Srefl-to-do. 
It would not be unreasonable however to make a 
farther subdlvmoa of thii large claaa of the cctm- 
m unity into at least two smaller groups namely 
(i) those on the lover level whose resource* even 
when the> are employed, could not be expected 
unaided to provide, on a periodic payment bash a 
sufficient amount to pay the cast af full medical 
and surgical service and (a) those of the upper 
level who am through periodic payments, assure 
themselves of sufficient resources to obtain this 
service without resort to community help or 
public funds The lower level group of the mod- 
erate means das* are the members of the com 
munity for whom the provision of efficient service 
presents the greatest difficulties 
The difference between the amounts which in- 
dividuals in this lower level group can pay and the 
actual cost of the service supplied, must be ob- 
tained from other sources In this case as in pro- 
viding for the indigent, the responsibility must 
devolve fort upon the community Many who 
now as indigent* receive chanty service on 
doubtedly belong really m this lower level group 
A rigid investigation of thor economic condition is 
necessary for thor classification 

By virtue of the fact that the community is 
paving all of the expenses for the care of the in- 
digent, and a proportion at leajt, of that of the 
lower level moderate means group the commu- 
nity itself should assume the responsibility for the 
qoahtv of the service thus supplied- 

The upper level group of the moderate means 
das* may be counted upon to cany their own 
medical and surgical expenses provided hospital 
accommodition and efficient medical and surgical 
service can be made available to them an a oasis 
of minimum fees Within the past few yean 
manv hospitals have developed special inter 
mediate wards for patients of this gr o u p where 
hospital expenses are reduced to a m minium by 
the elnninatkm of nan-cssentxals and a cone 
spending! v reduced fee for professional service Is 
collected by the hospital ana paid to the physician 
or the surgeon in charge of the patient Voluntary 
prepayment plans for hospital expenses or even 
for full medical and surgical service can tmdoubt 
ediy be organized m connection with such sen 
ices, and are greatly to be preferred to the present 
commercial health Insurance projects which have 
been developed widely and have received such 
severe criticism in a number of states in the past 
few yean It Is of great importance, however 
that prepayment plan* of this nature be not re 
strict ed to individual hospitals or smaller groups. 
They should be a c»-cperativt ccrwnaunily arfujnaj- 


tion. in order that all unfair competition may be 
avoided. 

Great difficulty will be found m defining accu- 
ratdv in doflare and cents the limits of these tHf 
ferent econ omic classes. Standards undoubtedly 
will van from one community to another What 
ever criteria may be established in a pven com- 
munity in regard to this classification on an 
economic basis its o b s erva nce should be rigid. 
One of the pravc entiefsms of the administration 
of our chanty hospitals todav Is baaed upon the 
fact that the actual need for chanty medical serv- 
ice Is not always established beyond dispute m 
every case admitted to its wardi. While the ex 
tent of this abuse undoubtedly varies connderahh 
m different communities, those who seek un- 
deserved fret medical service at the expense of the 
truly destitute, must be meticulously soergbt oat 
and prevented from obtaining such advantages 
On the wm> bans the enjoyment of moderate 
means accommodations and reduced fees In boa- 
ratals should be ngidh restricted to those of 
limited resources whose finances do not permit 
them to obtain needed care in private practice. 

The Medical Service Board of the American 
College of Surgeons has laid emphasis upon the 
necessity for it net observance of the code of 
medical ethics in the conduct of these new and 
experimental methods of supplying service to the 
comm um tv In the consideration and exahatwo 
of their succeas the medical profession roust un- 
avoidably be guided by the extent to which the 
new plans permit adherence to this code Wide 
latitude is given however within these hunts for 
the trial of such new methods of practice as mar 
be suited to individual communities The co- 
operation of the medical profession is essential to 
their successful operation and should be as fredv 
given in this emerg ency as art their se t vices o a 
every other occasion where their need fa manlfest- 

The co-operation of other groups than the 
physicians is also to be desired In consideration of 
these plans Data of great important* have 
already been collected upon this general subject 
The vast majority of the medical profession bis 
hitherto paid but scant attention to great rational 
social and economic problems From the sooti- 
oguts and economists much important inferma- 
tson fa to be obtained and a doaer and more 


harm on! oas co-operation between these poops 
and the medical profession appears to Be the 
great need of the present moment. In order that 
each may contribute of Its knowledge to the 
solution of perhaps the moat Important question 
which affects the physical welfare of the com- 
nmnity in the p resen t generation 
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In the Hospital Department of the American 
College of Surgeons we possess already an organ 
nation which Is functioning in a most satisfac 
tory manner for the surve) of the hospitals by 
trained investigators. Through this department 
of the College accurate data In regard to such 
local prepayment or insurance plans as are now 
In operation or may be developed in the future 
can be readily obtained. It would seem at the 
present moment that the Information we need 
upon which to base judgment as to their value 
can thus be secured at less expense than in any 
other way It would be advisable, therefore to 
continue the collection of this information in 
order that it may be made available to those 
who are studying these problems. 

The responsibility of industry for maintaining 
adequate emergency medical and surgical service 
for its nek and injured employees is at present 
widely recognized. The Board on Industrial and 
Traumatic Surgery of the American College of 
Surgeons has contributed in no small degree to 
improving the Quality of this service by the estab- 
lishment of minimum standards for industrial 
surgical services, based upon the fact that proper 
qualifications over and above those necessary for 
a state licence to practice medicine, must be re- 
quired of those engaging in this special form of 
surgery The field of industrial medidue and 
surgery includes not onl> a consideration of the 
requirements of the Workmen s Compensation 
Laws of the several states, but as well a more 
extended program of medical and surgical super 
vision of the health of emplo yees by physical 
examination, by study of the work hazards and 
requirements of the special industry by health 
education, and by the practice of preventive 
medicine. 

Smaller industries and, in certain ports of the 
country , even those of larger size, have frequently 
chosen to entrust the risks and expenses of in 
dustnal aca dents and workmen’s compensation 
requirements to commercial insurance companies 
or 'earners organized to assume these obhga 
tions. It is not unreasonable of course to expect 
that the responsibility of the insurance company, 
under these conditions, should become precisely 
that of the original employer so far as goes the 

S tion to supply adequate and qualified sur 
service in the emergency treatment of the 
nol accident case, and that in its subse 
qaent supervision It thou Id ensure that competent 
surgical care is given The fact that either the 
employer himself or the Insurance company which 
has accepted the responsibility for him is paying 
the expenses of such treatment and has a cone 


spondlng interest In the successful outcome of the 
case, with a minimum of loss of time and a maxi 
mum of ultimate functional efficiency, justifies 
their insistence upon the adequate qualifications 
of the surgeons who give this special form of 
service. For the moment, the most practical way 
to secure these qualifications is to encourage 
those hospitals and those surgeons who desire to 
do this form of surgical work to meet the mini 
mum standard established by the Board of In 
d us trial and Traumatic Surgery of the Amcncan 
College of Surgeons. 

With this necessarily brief review of some of the 
many different and somewhat conflicting factors 
which appear to demand consideration in an) 
concerted movement to supply more efficient 
surgical service to the various economic classes 
of the population, wc may well conclude that 
further information must be obtained by care 
fully organized and critically studied experiments 
before it will be possible for a final program of 
action to be prepared. 

No single health insurance plan of national 
scope appears at present to be applicable to the 
conditions existing m this country The matter is 
at present one for local study and experiment In 
such a study the best medical and surgical ability 
in the community is needed, acting in co-opera 
tion with others qualified by their knowledge of 
economic conditions to join m the solution of the 
problem. 

The provision of adequate service for mdividu 
als of the lower level income classes in the mod 
crate means group, b the most difficult part of 
the problem Some support derived from the com 
inanity, to supplement any possible prepayment 
insurance plan, may possibly be needed to meet 
the requirements of individuals In this class With 
further progress In health education those in the 
upper level of the moderate means class mav well 
develop an Interest and a desire to participate m 
voluntary prepayment plans, beginning perhaps 
first with hospitalization alone, and extending 
ultimately to full medical, dental and nursing 
services. 

It is greatly to be desired that the trial of these 
new methods of providing medical and surgical 
service should be encouraged m different com 
m unities where the co-operation of the hospitals, 
the medical profession and others interested in 
the maintenance of the public health can be se 
cured Certain general principles which should 
be observed in the organization and operation 
of these plans haw already been approved by 
the College. The Hospital Department of the 
College provides a ready means of securing accu- 
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rate information In regard to these plan* and 
thdr operation, which should continue to be 
utilized to accumulate fact* on which future judg 
ment may be based. 

While the advantages and disadvantages of the 
different plans for health Insurance are under In 
vestigatKw In thia laboratory of experience, a 
number of other item are Immediately open to ns 
which ihould be of material help in providing 
more efficient service 

x The value of the code of ethics of the medical 
profession In the protection of the interests of the 
whole population must be more widdj appre 
dated by the public 

3 The medical and aurgical care of the indigent 
rick must be recognized everywhere as an obbga 
tlon of the community 

3 The segregation of hospital wards for pa 
tients of moderate means, a ho can and should 


pay minimum hospital expenses and reduced fees, 
ihould be more widely practiced. 

4. Abuses of hospital charity by thooe a bo can 
afford to pay most be prevented. 

5. The expansion of the activities of pubfic 
health departments Into the clinical field should 
be restricted to demonstration clinics for edn 
rational purposes and to such other activities as 
ran be made available to the community only by 
the use of public funds. 

6 The ed oration of the public fa regard to 
health matters, and the postgraduate initxucticc 
of physicians should be more aldely developed. 

7 The quality of service supplied to the com 
m unity should be recognized both bv the pubEc 
and by the medical profession as the first and 
most important consideration in every plan for 
providing more efficient surgical service and mal 
log it available to all cbmcs of the population. 
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CANCER CLINICS AND CANCER SERVICES 
IN GENERAL HOSPITALS 1 


ROBERT B GREENOUGH, II JD 

F OUR years ago the Board of Regents of the 
American College of Surgeons announced 
Its approval of plans for the development 
of special cancer clinics and cancer services in gen 
eral hospitals- This action was not taken by the 
Board of Regents without due consideration of the 
presumed advantages as well as of the possible 
disadvantages of such a segregation of cancer 
patients from the general medical and surgical 
services of hospitals Time has not yet elapsed 
sufficient for final judgment as to the value of 
these special clinics, but it would seem to be ap- 
propriate at tins time to review some of the opin 
Ions which have been expressed fn regard to the 
advanta^jes and disadvantages which may result 
from their organisation, and to consider to what 
extent their operation during the past 4 years 
hasjustffied this recommendation ot the College. 

The report of the Committee on the Treatment 
of Malignant Diseases which was accepted by the 
Board of Regents and published in October, 1930, 
emphasized the tact that cancer institutes In 
which both clinical service and research were 
carried on simultaneously required such large en- 
dowments for their support as to prevent their 
establishment In any considerable number of 
centers throughout the country It was recog 
nixed, however, that such institutes formed the 
most effective method of providing treatment foT 
cancer patients who could obtain their services. 

Special cancer hospitals, with adequate chan 
table endowment or supported by the state, were 
acknowledged to be tne next most effective 
method of providing cancer service. Such hos- 
pitals may be expected to provide diagnostic and 
therapeutic facilities of nearly as high a grade as 
that of the cancer Institute. They lack, however 
the generous endowment or other support re- 
quired for the maintenance of laboratories and of 
the full time research staff qualified in the several 
different branches of science which are required 
to carry on effective cancer research. 

The American College of Surgeons is concerned 
especially with the quality of service which can 
be supplied to patients with cancer and Its rec 
ommendatious were designed to improve this 
service. The vital necessity, however, for the con- 
tinued laboratory investigation of cancer Is ac 
knowledged by surgeons as well a* by all other 
phys i cia n s who have to deal with this disease. 

1 PrrrtiVitUl Mdnr*, pi mb tad btfao &• CooToatfc* ot tbt A. 
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The support of cancer research therefore both 
by persons of wealth who may be able to devote 
endowments or contributions to this most lmpot 
tant field of investigation, and b> the use of public 
funds, should be urged by every member of the 
medical profession as one of the most necessary’ 
fields for medical investigation On account of 
the expense of construction and maintenance of 
cancer institutes and special cancer hospitals the 
fact must be accepted that a sufficient number of 
such institutions cannot at present be provided 
to take care of any considerable proportion of the 
cancer patients in the country 

Special cancer dimes and cancer services in 
general hospitals were next considered and be- 
cause of the small expense involved m their main- 
tenance and the fact that their organization per 
mltted the same group method of approach to 
the Individual cancer patient which has been the 
essential feature of the service given by the cancer 
institutes and special cancer hospitals the devel 
opment of such special dimes in general hospitals 
was strongly advocated As a matter of fact, two 
forms of cancer clinics in hospitals were recog 
nixed (1) the fully equipped treatment dime and 
(a) diagnostic clinks without complete treatment 
facilities. Both forms of dimes however employ 
the group method of study of cases. It was hoped 
that diagnostic clinics would be inspired to obtain 
the necessary professional experience and the 
material equipment to develop into treatment 
dinlca, and be enabled thereby to give full service. 
In some instances this development has occurred, 
and if it were not for the difficulty in securing 
sufficient fundi for the necessary equipment under 
these conditions of depression, such developments 
would probably have been possible in many other 
cases. 

The Minimum Standard for Cancer Clinics in 
General Hospitals which was established by the 
American College of Surgeons includes six para 
graphs deahng respectively with the details of 
organisation, conferences, patients equipment, 
records and treatment. The details of these require- 
ments need not be repeated here. They can be 
secured by anyone who is interested mom the 
office of the College and are already familiar to 
many who are present 

The situation may be briefly summarized, how 
ever, as an attempt on the part of the College to 

C*n»*» at StUTTt**, Bcttoa, OctoW t% 1514. 
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procure more efficient are for the oncer patient 
by establishing tbe following general principle 
The patient s Interests are bat served when the 

3 >resentatlves of the several branches of medical 
ence concerned in the study and treatment of 
cancer work together in a co-operative manner. 
Instead of arrogating each to himsell a limited 
field in which hb own influence Is paramount 
That such a condition of Individualism was al- 
most universal a ihort time *go ii abundantly 
proved by the publtatioa In medical literature of 
many articles dealing with the treatment of cancer 
by writer* who dtsphved to prejudiced a view In 
favor of thdr own special method* as to indicate 
conclusively their ignorance of tbe accomplish- 
ments of other branches of *aence In thi* exten- 
jive field In this narrow attitude the iurgeon* 
have been perhaps the chief offenders, bat intol- 
erance of the views of other* is by do means con 
fined to surgeons it is a common human failing 
but in this instance it may be overcome by the 
group method of co-operative itudy and discus- 
sion designed to provide for the cancer patient 
the most effective treatment which contempo- 
raneous medical knowledge will permit. 

The advantages to be secured by the establish- 
ment of cancer climes in general hospitals maj be 
listed as follows 

i The patient receives more complete study 
and more efficient treatment 

* More accurate and complete records are 
secured for subsequent analysis of end results 
with a view to the increase of knowledge Tbe use 
of the standard abstract record forms of the Col 
lege assures more accurate recording of data, and 
a uniform system of classification for cancer in all 
of its more important situations 
3 Tbe follow up of cancer cases after treat 
roent is more systematic and contributes to the 
welfare of the patient as wdl as to the scrum ula 
tion of more accurate knowledge. 

4 Concentration ai the cancer material of the 
hospital m the hands of a group provides gwater 
experience for the individual members of tbe 
group and aids tho development of their pro- 
fiaencr and productivity with resulting benefit 
to the patient, to the hospital and to tbe com 
raornty 

5 The conference meetlnp of the dime staff 
provide opportunity for more adequate under 
graduate and postgraduate instruction In the 
subject of cancer and its treatment, and the ref 
erenco of patients to tbe dime by physicians m 
private practice permits the extension of this 
eduotlonal influence widely throughout the com- 
munity 


6 The special cancer dime provides a coo 
venient and Inexpensive method for supplying 
expert consultation sendee to aid the general 
practitioner and bis patient* In securing the diag- 
nosis of cancer In its early curable stage. 

7 Without material extra expense, and by 
mere rearrangement of services In tbe hospital in 
such a way as to entrust the cancer work to those 
who are more interested in this subject than In 
other special branches of surgical activity and are 
qualified to assume these responsibilities, oppor 
t unity for more efficient service to the patient Is 
secured. 

In order to estimate the extent to which cancer 
clinics In general hospital* have demonstrate! 
their hoped-for advantages in tbe brief period 
since they have been in operation we most coo 
uder these seven items one by one. 

i Tbe first item to be discussed and the one 
which is, and always win be, the most important, 
is the question as to whether the cancer patient 
docs m fact obtain better treatment In the cancer 
dime than under the old regimen. It vtwild be 
Indeed suiprising If the opportunity provided for 
more careful itudy of the cancer patient by the 
group did not result In more accurate diagnosis 
of the actual stage of the disease. Cancer in it* 
many situation* present* a number of different 
path* of dissemination and frequently different 
sites of predilection for metastasis can be recog- 
nued Some of these peculiarities are character 
Iftic of the histological type of tumor under con- 
sideration, and others are determined more by its 
anatomical situation Thai the more experienced 
study of tbe group often discloses remote meta* 
taxes which are positive contra induration* to tbe 
attempt at radical cure of the dlseaxe by surgery 
and tne patient Is thereby protected from un- 
necessary operative measures which would be 
doomed to failure in any axe. 

Tbe close association of the surgeon and o! the 
radio therapeutist m tbe cancer clinic permit* 
them also to co-operate In providing more efficient 
Uve treatment In tbe advanced cancer case 
combination of radiation therapy and 
surgical measures can frequently be effectively 
employed to bring about rebel of distressing 
symptoms, and even to accomplish temporary 
arrest of the malignant process, with the result 
that the patient mav live for a keg period of 
relative comfort and even die vritl t but not tj 
cancer as a result of some Int eroir rent efiseme 
The early' diagnosis of cancer Is promoted, firth 
by the greater diagnostic experience of the sped*! 
staff and, second, by reason of the possflaHty of 
exploratory operations, which can be performed 
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with safety in many instances only under re 
atncted conditions, with competent frozen section 
diag nosis available and with the immediate com 
pletlon of such radical operative or radiation 
treatment as may be Indicated in the individual 
case. 

Finally, only by consultation, such as is ob- 
tained between the surgeon, the radio therapeutist 
and the pathologist in the clinic, can a wise de 
cm on be made in the many cases of cancer In 
which the choice between surgery and radiation 
treatment, or a combination of the two, is de- 
pendent not upon anv general rule, but rather 
upon the conditions existing In the individual 
case. 

Such considerations as have been mentioned 
however, still somewhat theoretical and the 
test as to whether the cancer patient obtains 
more efficient care must be determined by the 
attitude ol patients and oi their medical advisers 
toward the services of the cluucs Everywhere 
the attendance at cancer climes is on the increase. 
In some hospitals in which the reference of pa 
tients within the hospital is voluntary and not 
obligatory, the attendance at the cancer clinic has 
been steadily increasing year by y ear There were 
14 cancer dimes in the country In 1920 and they 
were chiefly In cancer institutes. In October 
1933, there were 158 approved by the College, 
and some 1 55 in course of organization or awaiting 
survey- Such a development must indicate that 
the belief is widdy held that through the organ 
'nation of a cancer clinic, the patient obtains more 
effident treatment 

a That the establishment of cancer clinics 


justifiable comparison of the end results of dif 
ferent forms of treatment which we have not had 
before. 

3 Twenty five years ajro no hospitals any 
where had a systematic follow up system of all 
their patients and in only a few institutions in 
this country — and usually then only at the insti 
gation of some interested member of the staff— 
was any effort made to maintain a continuous 
investigation of the long time end results of the 
treatment of cancer Dr E A. Codman s crusade 
for the more general adoption of end result studies 
In hospitals is well remembered bv the older gen 
eration of surgeons today, and has borne fruit in 
the widespread development of follow up clinics 
in general hospitals all over the country In 
spite of the gradual adoption of these principles, 
however, the long time continuous follow up ot 
cancer patients has not even yet been universally 
adopted or vigorously earned on in general hos- 
pitals. Such a follow up, however, is an essential 
feature of cancer dime service. The advantages 
of such a continued interest are readily appre 
anted by the patient Appointments for follow 
up visits are seldom broken, and only rarely is it 
necessary to call upon the social service depart 
ment for home visits and further investigation 
The present knowledge of the end results of the 
treatment of cancer on a minimum 5 year basis 
has already made possible the collection by the 
College of an enormous number of 5 year cures 
of cancer a movement which has done much to 
dispel the pessimism of the public as well as that 
of the medical profession m regard to the possl 
bill ties of the successful treatment of this disease. 


leads to the making of more accurate and complete 
records oi cancer cases can hardlv be denied No 
one who has looked up hospital records of 10 
years ago with the object of studying a group of 
cancer cases, but has discovered many individual 
records so lacking in the data now considered 
essential w the way of history physical examina 
tion, pathology, and details of treatment as to be 
of no value whatever for classification or analysis. 
With the interest of the special group composing 
the cl ini c staff in preserving accurate and com 
plete records, and with the aid of the standard 
abstract record forms prepared by the College 
the records of cases In the cancer clinics have been 
greatly improved. The element of uniformity 
alone obtained by the use ol the standard ab- 
stract forma is a material advantage since a uni 
form method of recording and of classifying cases 
permits the collection of data on a much wider 
scale than heretofore, by the assembly ol records 
from many different clinics, and makes possible a 


4- The concentration of the cancer material of 
the hospital in the care of a relatively small group 
gives opportunity for a much richer experience 
and increased opportunity to the individuals se 
lected for the ca n cer clime staff It is not un 
reasonable, of course, and rather Is it to be ex 
pected, that this special assignment of privileges 
to one group shall be compensated by similar 
assignments to other groups of other branches of 
spedal work, such as fractures, circulatory dis- 
ease or similar subjects of special surgical interest, 

as a quid pro quo Such assignments may be onlv 
temporary and a certain amount of rotation of 
-privileges of this sort is often advisable in the 
case of junior members of the staff 
The surgeon who receives an assignment to a 
spedal clinic, whether it be bv the direction of the 
chief surgeon of the hospital or by the decision of 
an executive staff committee, should accept it as 
a privilege, which it becomes immediately his 
duty to justify Such justification must be dem 
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onstrated not only by the Increased efficiency of 
service given to the patient, bat by such study 
and Investigation of the hospital clinical material, 
u will add to the professional reputation of the 
Institution. 

5. The essential feature of cancer clinic organ 
ixation b the group attack upon the cancer prob- 
lem. The gro u p must include primarily one or 
more representatives of each of the three ipedal 
branches of medicine which are most intimatdv 
concerned with the itudv and the treatment of 
cancer- surgery pathology and radiotherapy 
Etch of these different Individuals bring* to the 
group-itudy of the cancer patient special knowl- 
edge and experience which ha* been acquired onlj 
through a Long period of stud) of these *peoal 
line* of mediau aaence. 

Until the group stod) plan was inaugurated 
prejudices and misunderstandings extending even 
to bitter accusation* of violation of tbc ethical 
principles of medicine were not uncommon 
among the representative* of these different »pe 
dal tie* c o n cern ed with the treatment of the cancer 
patient It Is extraordinary to observe the readi- 
ng* with which *uch biased judgment* disappear 
when free expression 0/ opinion and experience 
can be secured in personal conference over the 
problem of the individual case 

Such conference* are first and foremost of ad 
vantage to the member* of the group on account 
of their educational effect, but this educational 
advantage n by do mean* confined to the indi 
viduab participating in the ducuasioo It extend* 
immediately to the junior attendant* interne*, 
medical Undent* and muse* who ore connected 
with the dime, a* well a* to member* of the 
general hospital »taff and to phynoan* who desire 
to attend the conference a* visitor*, in order to 
keep in touch with progrea* in the diagnosis and 
treatment of cancer 

A further extension of the educational influence 
of the cancer dune I* the practice prevalent in 
many dimes, of encouraging the physidan who 
refers hi* patient for ad ice to come to the dink 
with the patient and share in the group discussion 
of the case. When this is rmnoidbie a letter b 
uruallv written to the phyriaan who »eod» hi* 
patient to the dime firing the full detafl* of diag 
non* and of the treatment advised. Such meas- 
ures not only extend the educational Influence of 
the dink, bnt they also procure the co-operation 
of the physician m the lubsequent follow up cd 
the patient to the advantage of all concerned In 
fact the educational advantage* of cancer dinic* 
are so readily appreciated a* to be hardly open to 

Hlir-rtvd nn hy ■ nyrme fa m fliar with th dr Operation 


A cancer dmk in a general hospital provide* 
expert consultative service at a minimum expense 
to the medical profession of the comm a nit) The 
dlffiadtiei encountered in the dingnosb of cancer 
m its early and local lUges are w »ddy recognized 
The general practitioner without the experience 
or the equipment to solve these problem* b 
further handicapped in dealing with a doubtful 
case by the fact that be cannot afford to get the 
reputation of being an alarmbt" neither doe* 
he wish to refer hb patients unnecessarily for 
consultation* Involving loss of time and travd 
expenses as wtfl a* heavy consultation fees Fee 
reason* *uch a* these, he is tempted to delay 
Unfortunately thb delay may be of vital signifi- 
cance in determining the success or failure of 
treatment in the Individual case which actually 
proves to be cancer When consultation involve* 
merely a visit to the nearest general hospital with 
a minimum of expense and loss of time, thb oc 
cation for delay b done away with to the ad van 
tare of the patient and of hb physician a* well 
From the point of view of economy there b do 
doubt that the cancer clinic in the general hospital 
has advantages that art not to be gainsaid. It 
provides within the limitation* of the professional 
ability of the *taff and of the equipment of the 
hospital, a service patterned on that of the major 
cancer hoapitab and Institute*. Thb b accom- 
plished by the ilmple re assignment of the lemca 
of the hospital staff and a corresponding classifi- 
cation and redistribution of it* patient* 

In the surgical itaff of every hospital there are 
*ome surgeons who arc Interested In one phase cf 
*uiger) and others in another Such Interest* 
ore recognized by ever)' chief surgeon In the as- 
signment* he makes of the hospital material Tbe 
establishment of a cancer dink 1* but a iHght 
extension of thb plan. Involving the participation 
of the staff* of the surgical, the pathological and 
the radiotherapy department* and of sultabb 
representatives of other service*, *och a* ruedidoe, 
gynecology gem to- urinary surgery otokryn 
golog) and dermatology The co-operation of the 
neurosurgeon the orthopedic s ur geon, and tbe 
dentist u also much to be desired. The only extra 
expense the hospital need consider b the provision 
of suitable space for examining rooms and for 
clerical and social service worker*, and a conven- 
ient conference room The salaries for den cal and 
social workers must, of course, be indoded Most 
general hospital* are already equipped with all of 
the surgical Instrument* and apparatus required 
fox the diiignosb and treatment of cancer and 
many have cxceDent X-ray equipment for therapy 
as well as for diagnosis In some hoapitab radium 
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in sufficient quantity is already available for 
treatment. Where this Is not the case the greater 
expense of purchase of radium must be considered 
or the need may be met by arrangements with 
other institutions When such facilities are al 
ready available m the hospital, the expense in 
volved in the organization of a cancer clinic is thus 
a minor consideration 

The principal disadvantage which has been 
claimed to result from the organization of a cancer 
cluuc m a general hospital, is that the segregation 
of the cancer cases and their removal irom the 
general medical and surgical services diminishes 
the interest and the experience of physicians and 
surgeons on these services and tench to restrict 
the treatment of cancer to a limited group of spe 
crnluts. This disadvantage must be admitted in 
regard to cancer as it is admitted also in regard 
to orthopedic Burger) , gemto-unnarv Burger} , 
gynecology, neurosurgery and a number of other 
special branches of surgery and of mediane which 
have developed and flourished as a result of the 
rapid advance of medical science and the virtual 
impossibility for any single human mind to ac 
quire and retain in serviceable form the amount of 
knowledge which has resulted from the medical 
progress of the past 50 years. The day when 
one surgeon or one physician could make himself 
master oi all oi the Information needed to deal 
efficients with even variety oi disease which 
may present itself has long unce passed, and 
specialization is the answer to this condition It 
is through specialization indeed, that m a n ) of 
these same advances in mediane and surgery have 
been brought about Specialization is the pnee 
we of this generation are obliged to pay for the 
benefits we have ob tamed from the progress of 
medical science in the past jo years Not only 
must we believe that specialization has come to 
sta> but we must recognize that its further devel- 
opment is imminent Even in this special subject 
of cancer further limitations of the general field 
are already evident in the subdivisions of interest 
and of experience on the part of the individuals 
who are united In the cancer dime staff The 
special interests and the tpeoal qualifications 
which determine these subdivisions of the work 
of the cancer cluuc are to the positive advantage 
of the patient as well as oi the staff It is a form 
of voluntan division of labor which yields most 


desirable results. Such division of the work of the 
clinic may be only temporary and elastic and 
rarely need be extended beyond the hospital, but 
an established reputation along some special line 
inevitably brings the demand for consultation 
service from professional colleagues This sub- 
division of the work of a cancer dime is further 
an economj of time In clinics which are open 
every da> one da) of the week raav be devoted 
to one group of cases and the next da\ to another 
to the obvious advantage of conservation of the 
time and energy of the staff and the avoidance 
of undue delay on the part of the patient 
Another objection which has been raised against 
the organization of these special clinks a that the 
term cancer creates apprehension and some 
times despair on the part of some of the patients 
who may De advised to come to the dime for con 
sultntion This feeling is so strong in certain com 
mum ties that the alternative term of “tumor 
dinic has been employed as an euphemism, ai 
though the clime carries on exactly the same 
functions under either name. As a matter of fact 
the progress of public education has olreadv 
brought about a change of attitude on the part of 
the public toward the term cancer The subject 
is discussed more freely and with far less appre- 
hension than was the case 20 or 30 ) ears ago and 
this supposed disadvantage will probably dis- 
appear entirely m a few years more. If not, the 
use of the term tumor clinic is an easy rented) 
In ccmdufion, we may say that the suggested 
disadvantage involved in the organization of can- 
cer clinics in general hospitals — that it tends to 
make the treatment of cancer a special t> — must 
be admitted It does and it does so intentionally, 
but it is a group specialty, not on individual one 
There is abundant evidence that under the group 
method of study and of treatment the patient 
the phytiaan m general practice, the surgeons of 
thecountrv and the community itself believe that 
the cancer patient receives more efficient treat 
meat We may condude therefore, that there is 
no occasion at this tune to alter the policy oi the 
American College of Surgeons of advocating the 
organization of cancer clinics in general hospitals. 
Rather should this policy be re affirmed and 
efforts be made to aid these clinics in every way 
to provide still more effic ient service to the cancer 
patients seeking their help in the jears to come 
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N O progressive penon would return to a 
simpler life tnth ita primitive practices 
and auperatJtJcmi if be could With aD 
of the complexities and difficulty arising out of 
a const nnm expanding dvfluxuoo, re should 
prefer to face it* problem* and to deal with it* 
complexities ratter than return to ignorance and 
superstition m dealing with tbe uun of life 
Even cmluaUon in the long run pav* for what 
it doe* not have a* trdh a* ft pat » for the things 
it potaeues but it pav» for the things it does not 
have with a different kind of coin than it wes in 
pav ing for the thing* it doe* have Ignorant and 
backward nation* pa\ in povenv destitution, 
unborn hope* and ambition*, ignorance and on- 
ctttttm sickness, for the aeale of aviluation 
that thr> maintain Inder auch condition* the 
demagogue find* the ignorant populace an ea*y 
prey to hi* nefanous schemes The practice of 
tbe vanou* prafesewns, auch a* median e law 
the ministry and education a neces*arfly on a 
low level under *uch condition* The progressive 
development of the w eli-being of a people call* for 
sacrifice* in effort and money Every step for 
ward tores the ingenmtv of tbe people lava neces- 
sary tribute upon their resource*, and call* for an 
increasing!) wipe nor quality of service 

What 1* true of nation* in general 11 likewise 
true of group* that are responsible for the ad- 
vancement of their profession* It is true of the 
medical group \o one would have medical 
practice revert to the days when we knew nothing 
of vi turn in* of radium, of the roentgen ray and 
radiant energy of the chemistry of drugs, of the 
use of serum*, or of modem surgery We are 
well aware of the fact that contribution* to med 
ical knowledge in tbel*Jt*iity v ears have exceed- 
ed in number and significance the eon tiffin lions 
of the preceding three or four thousand centuries, 
and we hare only begun What be* ahead a 
enund \ in the bp of the god* it depend* to a 
very large extent on the attitude that wo take 
toward* science This u no tune to be talking 
about science taking a hobdaj Indeed the cure 
of bn man disease the alleviation of human suffer 
fog the prolongation of human life— in fact, all 
those things winch contribute in any way to 
physical and mental health are directly dependent 
on tbe further advancement of *fience. Science 
cannot halt doc falter m ft* work, it must study 


every change m our social and industrial erder 
for ever) change probably creates new diseases 
change* certain!) roodif) conditions affecting old 
ones Practical!) every step forward fa tbe march 
of aviHsatioc has been marked by seme dbcov 
ery some invention and by the extension and db- 
Lnbution of human knowledge. Mankin d £* 
engaged in a continuing process of regeoerathai 
each regenerative step Is mnplv another mBe 
stone in human achievement 

The representatives of the medical pro/esjwn 
have certain responsibnitica and obligation* la 
common with the representative* of all other 
profession t Tbe two chief responsibilities that 
they hare are namely to advance the basic 
knowledge and the craft spirit of their own pro- 
fession and to promote the common welfare. The 
advancement of tbe in t emits of one s own pro- 
fesawo 1* best performed bv devoting oneself to 
hi* profession. Simple as this seems to be, It u 
not alwava done. Too many lawyer*, too many 
teacher* and too many doctors worship at the 
shrine of thar avocations rather than at the shrine 
of their vocation*. 

From observations ranging over more than 
forty v ears in the educational field I am of the 
opinion that the surest way for a scholar to win 
recognition b to become x better scholar the 
surest way for a bwver to become distinguished 
is to become a better lawyer* and the surest way 
for a doctor to achieve success b to become a 
better doctor Obviously one cannot become a 
better scholar a better lawyer nor a better doc 
tor except bv devoting himself diligently and 
faithfully to 6 b profession — all of which means 
that be must, among other things, study and 
master the new knowledge appearing in his 6 eld 

It b true of course that there are a number 
of factors that make thb extremely difficult. One 
b the growth of knowledge Itself. It b now ex 
tremelv difficult, if not impossible, for one to 
know even thing about a given field of learning" 
bat in so tar a* it b possible surelv there rots 
upon the professional man the obligation to be 
the master of tbe thing* that he professes. An 
other factor that male* it difficult for him to 
achieve this ambition b that in recent yean there 
has been a tendency to subdivide knowledge and 
to differentiate and spedaHre practice Parti- 
tioned practice in the field of medicine certainly 
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has earned with it all of the weakness of special- 
ism m general and has greatly Increased the costs 
to the patient 

If I may be permitted, I shall dte one personal 
experience which illustrates what I mean I 
realise of course, that this experience mav be a 
little extreme and that it ma> not have been 
possible for these events to happen m any other 
part of America. Some years ago, when I was In 
another state, I was suffering from some throat 
trouble I was anxious to find out what the source 
of the trouble was and if possible to have it 
remedied I called cm a certain doctor who was 
a member of a certain dime and who had a long 
printed form consliUng of some two hundred 
questions which I was required to answer These 
questions asked for far more detailed information 
than I would be expected to give m case I were 
applying for Insurance they not only went back 
to ray Immediate ancestry, but to my grand 
ancestry and my great-grand ancestry AU of my 
habits of life were minutely inquired Into After 
this man had secured a complete inventory of 
my ancestral history, of my physical weaknesses 
and of my opinions on all sorts of subjects he 
very wisely Informed me that he would now take 
time to examine his report more carefully but in 
the meantime he would pass me on to Dr So- 
and-so, with the suggestion that this doctor ex 
amine my tonsils, Dr So- and so placed a long 
slender piece of birch board down mv throat 
required me to say “ah” In a half dozen different 
languages and final!) decided that a culture should 
be taken of the tonsils, but that he would not 
have it done that day He did pass me on to a 
third doctor to have my teeth roentgenographed 
When this man had completed pictures of all my 
teeth, he said, “I never pass judgment on the 
pictures I only take them ' That made it neces- 
sary for me to see another doctor who decided 
that one of my teeth was ulcerated at the roots 
and that it should be extracted Still bong un 
sophisticated in the ways of the medical and 
dental professions, I went unsuspectingly to this 
fifth doctor who proved to bare an expert as- 
sistant. This man gave me some sort of gas, and 
while I was under the influence of it the offending 
tooth was removed. Upon m\ returning to 

consciousness this doctor said to me ‘That was 

a very difficult tooth to remove. You hare a 
badly lacerated jaw it will now be necessary for 
you to hare it treated for several days by Doctor 
■ Then the explosion occurred I raised the 
roof When I received a bill for the services that 
had been so generously given me during the after 
noon, it was for $1*5 


I do not redte these facts to condemn the 
medical profession, only to show what kinds of 
unfortunate practice may creep in, partly because 
of the differentiation of knowledge and partly 
because of blind obeisance to the god of special I xa 
tion 

Clearly there is need for the co-ordination of 
work among tpeaalists in ever) organization 
Surel) one who dissects a person t lower maxi l l a r y 
should know enough to treat it afterwards. Med 
ical practice cannot be standardized in the wa> 
in which industry can be, nor can opera dona be 
performed on a mass production basis, but when 
a doctor confines hispractice to the winking muscle 
of the left eye he is really going too far 

While the surest way for an individual to ad 
vance himself in his profession is to become more 
professional the surest way for any group of 
specialists in a profession to advance themselves 
and the Interests of their profession is to co- 
ordinate and to organize their activities so as to 
insure the fullest freest, and most intelligent 
co-operation. 

Any profession that is constantly advancing 
wid tod it necessary to raise its standards from 
time to time The people of a country have a 
right to improved service. Not ool> must there 
be a raising of standards, but means must be 
provided for the continuing development of those 
engaged m practice. 

I am not much concerned about the number of 
doctors that we have I know there is a. vast 
amount of talk among the members of > our pro- 
fession os to whether there Is an oremipph of 
doctors Figures ore cited to show that we have 
about one physician to even 750 or 790 persons in 
the United States and that this is a larger number 
than is to be found in England German) France 
or Sweden It is believed that the presence of so 
many practitioners is in itself a weakness because 
it leads to unfair and unprofessional competition 

I recall another circumstance which I think has 
a definite bearing on this particular matter About 
ten years ago I was invited to be a lay adviser of 
one of the great foundations of this country in 
connection with certain projects that it proposed 
to make in stimulating a public interest m per 
sonal and community health We proposed to go 
into a number of communities some urban and 
some rural, m various sections of the country 
with a new to testing out our theories. When it 
was announced that we expected to go into a 
certain aty a city of about 40 coo every doctor 
in town I think, joined In a protest against our 
coming We were as unwelcome as Mr Hoover 
would be in Mr Roosevelt s cabinet No doctor 



448 


SURGERY GYNECOLOGY AND OBSTETRICS 


wanted as. But not folly understanding the 
medical mind we went Into the community never 
the I ess. We toot a group of trained nurses and 
competent doctors Into the commumtj The 
nur*ei began having conferences with expectant 
mothers and with mothers of infants with regard 
to prenatal and postnatal care of children The 
doctors began having meetings with small group* 
here and there at which health score cards and 
charts were devised for the school children The 
nurses and doctors who represented the Found* 
tion were persons of rare intelligence and attrac 
tive personalities they were adroit and aHUful 
In meeting people and in discussing matters with 
out offending them At the end of the year the 
local medical society which was composed of all 
of the doctor* m the community had a meeting 
and passed resolutions requesting the City Coun 
cfl to levy a tax which would be the equivalent of 
fifty cents on every person in the community to 
maintain the service which we had established 
What was responsible for this change of heart and 
mmd? Tbe doctors said that there had been no 
reduction in their business during the year as a 
matter of fact it had increased their Incomes had 
increased and, furthermore the quality of their 
wort was much higher t han it had been a vent 
before more persons were coming to them asking 
for advice, seeking examinations in matters relat 
mg to thei r health and that of their children. 
The modem knowledge about diagnosis, treat 
ment and prevention of human disease which had 
been dispersed by these unwelcome guests, had 
raised the quality of medical knowledge and of 
medical practice to a higher professional basis 
than ever and the doctors were happy 

Some five years ago while in Russia, I visited a 
number of dub* that had been established for 
laboring people. I remember one in particular 
where there acre about one hundred men and 
women — peasant men and women — listening to 
a doctor who wos talking to them about the 
simplest thmM relating to their own health and 
that of their children, and their responsibility for 
the health of the community The vacant expres- 
sions of these peasant men and women began to 
light up as they began to underatand a little here 
and there about the things the man was dbcuaa- 
Ing It was the first time in thdr lives that they 
had ever received any instruction along these 
hue*. This campaign for tbe diffusion of learning 
upon physical and moral health, has been 
on widely throughout Russia. 

It is my opinion that ever} time we raise the 
cultural level of a people we Increase their want*, 
we multiply their needs we fructify thdr amb! 


ticca. Perhaps the medical profession should 
take steps to request that nooe except those who 
possess adequate ability should be permitted to 
enter upon the study of medtdne, and that none 
except those with the highest ethical I deals should 
be permitted to engage In the practice of medicine 
But one of the surest wav* of solving the over 
supplv problem in this, as well ms in every other 
profeMJoo, is to edacate the people with regard to 
the service the profession can render 

Then another one of the probl em s with which 
the medical profession b gravely concerned is 
how to da tribute medical services so as to care 
for large number* of people. W e bear tha move- 
ment referred to as a movement for soosTimi 
medicine It manifests itself In vinous form* in 
some countries in the form of insurance In others 
the government subsidises medical practice in 
certain areas b some instances hwU via nib within 
a community engage a community doctor and 
voluntarily fcv y a tax upon themselves and in 
other*, corporations, manabdanng concern*, and 
business enterprises of one kind or another engage 
doctor* to care for their employees. The thing 
that we shrink from in America apparently b the 
use of tbe term “socialised or state medxdne 
It b anathema to many When Dr AngeH of 
kale spoke before this convocation, he said that 
we should not be disturbed b> a name. He ad 
vised us to look Carefulh into tbe matter and to 
make our decisions on the basis of facts and the 
quaht> of service that we should undertake to 
render In our antagonism to a point of view 
regarding a form of practice, wc must not over 
look the fact that the recruiting officers of stale 
soon Iran are want, restlessness, and despair- nor 
mint we overlook the fact that we have many 
socialistic institutions and socialistic fcrms of 
control In America. Tbe American public school 
system, for example, b the greatest soaafistie 
experiment that the world has ever witnessed 
Oar fire departments onr police system, our 
post offices, are examples of pure socialism m 
government. 

The American people are practical people thev 
are constantly seeking something that works tbe 
teat of its success is the quality of work that It 
perform*- The American people are distrustful 
of abstract ideas, abstract political thrones ab- 
stract social theories tbev aim to take tbe course 
that work* best in actual practice. For that 
reason there b a mixture of ever} form of control 
in America — democracy communism sodshsm, 
const! tutionabsm, autocracy dictatorship— each 
in torn under differing circumstance*, has been 
approved and has been accepted * hen the motives 
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were found to be good motives and the practical 
results were proved to be good results. Human 
life is so varied, its problems so complex and so 
numerous that they cannot all be forced into a 
stout jacket of any single theory Just as good 
government will use many methods, every method 
depending upon the circumstances, to advance 
human welfare, so professional groups likewise 
must have a pragmatic philosophy, changing their 
methods when changes will produce better results- 
Noi must we overlook the fact that the masses 
everywhere are demanding greater opportunities 
and a larger share of the comforts oi the world 
They want good government, employment, old 
age insurance, unemployment insurance educa 
turn for their children, and the opportunity to live 
healthful, wholesome lives. They are trying to 
fashion a new philosophy in a world that is still 
held in check by administrative practices, modes 
of procedure, and outlooks of another day The 
American people want to be shown that the things 
they desire cannot be attained. The important 
thing about our people is thdr common sense 
they beHeve that the world b not finished, they 
think it is still advancing, they are willing to 
experiment with methods and processes and forms 
of organization of a humanizing and socializing 
character They are not ready to accept these 
things wholesale, but thev are willing that they 
shall be tried. 

Wherever people under existing conditions can- 
not obtain the benefits of modern medicine, there 
b a serious gap in the distribution of this service. 
To thii extent avflixatlon fails. Either we sit 
back and acknowledge the problem as insoluble 
or, regardless of preconceptions or slogans, we 
seek a practical solution. If the solution calls for 
some changes in the traditional way of distribut 
mg medical services, we shall allow need and 
service to guide our practices rather than tradi 
tion or selfish interests. 

Doctors live to serve others. The relationship 
between the doctor and the patient b intimate 
and personal. That is the real reason why we 
shy at systems, codes, and forms of political con- 
trol. Should the politician stand between the 
patient and the doctor both the patient and the 
medical service would suffer It requires a power 
ful idealism on the part of the community and 
great strength of character on the part of the m 
dividual to sacrifice poli tical ambition and per 
sonal ideals for the common welfare No people 
has ever done it to any considerable extent or for 
any long period of time and yet every people is 
constantly trying to achieve this goal. Sacred 


covenants and promises to act collectively in the 
common interest, even when communities or pro- 
fessional groups have been operated under the 
inspiration of a moving religious principle, have 
often vanished as disillusionment has entered the 
souls of such communities or groups. Perhaps it 
b ease and material prosperity that dulls our 
hopes and darkens our ambitions and makes us 
cling to traditions. Perhaps after all there b 
something fine and subtle in human nature — a 
native inherent unspoken hope to live one s life 
m the manner in which he thinks he can best 
serve others, that lures one cm to greater achieve- 
ment. No one would wish to curtail Idealism of 
this type Great individuals, whether inside or 
outside an organization, will achieve to serve and 
serve to achieve. 

It must be true indeed that the life of every 
organization comes at last to depend on those 
few who do the work and who actually put their 
hearts into it to maintain that solidarity of inter 
ests that is essential for the preservation of the 
ideals of the craft. On the other hand, I know 
that there is always present in every craft an 
inevitable minority who through indifference, 
lack of responsibility selfishness or a desire to 
live softly, refuse to meet their moral obligations 
or their covenants. These obstructionists will not 
survive, for life is being tested more and more by 
spiritual standards. The world will reward those 
who show a willingness to lose themselves in some 
great cause or in some glorious adventure. The 
true heroes of a profession are those who have truly 
kept the faith, those who seek opportunity In. 
order that they may fulfill it Without thought 
of personal reward or private gam, the gifted few 
m succeeding generations, with luminous sincerity 
and a grave sense of responsibility, have taken 
the torch from falling bands and held it high. 
The true torch-bearers of a profession are the 
unrecognized “millionaires of the spirit who have 
ever placed the welfare of the community above 
personal preferment 

So I should say upon this occasion that the 
things that we desire to have and to hold in 
every profession are first, personal freedom, 
which Carnes with it the responiibUitv of dis- 
charging to the utmost of our ability our indi- 
vidual obligations, second, the interests of com 
mon welfare which means upholding the ideals 
of a group and third social good which means 
that we should rive freely of our talent and skill 
fn the common Interests, no matter under what 
kind of administrative program we may be work 
mg 
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PRESENTATION OF HONORARY FELLOWS 

rPAV rr.TX H MARTIN M-D FACS Ccc-vco, Ilutou 


AT the Convocation on Friday evening, 
October 19, Hooorary Fellowships irere 
conferred by the President on the follow 
mg eminent mrgeotis 

Sir Harold Delf Gflltes, London, England — 
Commander of Order of the Bath of England 
Commander of Order of the Dannebrog- Knight 
Bachelor Fellow of the Royal College of Surgeon* 
of England Plastic Surgeon to St. Barthol om ew s 
Hospital Introduced by Vice President Charles 
A Dukes. 

Professor Josef Halhan, Menna, Austria — 
Doctor of Methane and the Distinguished Pro- 
fessor of Gynecology in the Univemtv of YTenna. 
Introduced by Regent Richard R Smith 


Mr Harry Platt, M anchester England — Doc 
tor of Medicine Master of Surgery Fellow 0/ the 
Royal College of Surgeons of England Lecturer 
in Orthopedic Surgery at the University of Man- 
chyster and President of the British Orthopedic 
Association. Introduced by Regent John R. 
Fraser 

Dr Bethel Solomons, Dublin, Ireland — Doctor 
of Medicine FeDow and former Vice President 
of the Royal College of Phyiidacs of Ireland. 
Examiner m Obstetrics and Gynecology Royai 
College of Physicians and Surgeons of Ireland and 
In Dunham fjnlvemtv Introduced by Regent 
C Jeff Miller 


PRESENTATION OF CANDIDATES— CLASS OF 1934 

FRANKLIN II MARTIN II D F AXtS Qncxoo Innctni 


I N behalf of the Board of Regents of the 
Am e rican College of Surgeons, I have the 
honor to present for Fellowship In the Col- 
lege candidates as follows 


L rated States 

NKanfta 


J*7 

11 


Srn* 1 

Turkey 1 

Total $90 


Each year as we receive a new class of candi- 
dates into Fellowship I am Impressed by the 
prestige 0/ an mall tn turn that can tn flarn re such 
a goodly number of busy practltlooers of surgery 
to seek its portals 

To the casual observer these men and women 
appear as one more group that is being enrolled 
into our ranks Complacent!} lids observer 
shrugs his shoulders and reflects “Hcrw eas) 1 
As an illustration let us enumerate the facts 
There were 4,988 applications foe Fellowship 
on file January r 1934 One thousand one hun- 
dred and twenty-til of them were already ap- 


proved by their State or Provincial Committees 
on Credentials 1 673 were pr es ented to State nod 
Provincial Committees on Credentials during this 
year Of these only 639, oc 3J j per cent, were 
approved and recommended for examination. Of 
the total recommended for Fellowship before and 
cnee January 1 1934 (r 765) «ir careful sifting 
process has admitted to Fellowship only 590, or 
S3-4 per cent, constituting the candidates who are 
here present. Of the total 4,988 applications that 
were on file January 1 1934, the 590 accepted 
candidates represent only n.S per cent approved, 
or 1 m every 8 applicants. 

Surely if we pay tribute where tribute Is dne 
we must pa> full portion to the magnificent group 
which a before us this evening. \ eritaUy they 
are the survival of the fittest 

They are to be congratulated and the 
is to De congTatniated but above all, we must 
congratulate the people who shall in the future 
seek their services 

ilr President Imnnoch as the can didates 
herewith presented havefulfilled all of the require- 
ments far admission and have affirmed the FeF 
lowship Pledge of the Ame ri can Cohere of Scr 
geons, oc authority of the Board of Regents of 
the College, I take great pleasure in presenting 
than for Fellowship. 
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CASE HISTORY HONOR LIST AND PRIZE AWARD 

VLLEN B. KANAVEL, MD F A CS Chicaoo Iujkoh 


T HE Editorial Board of StfcQEKj Gynecol 
OOY a m> Obstetrics Is so heartily In sym- 
pa.th\ with the program of the College and 
its demands that ail patients should receive 
careful atud\ as evidenced by adequate records, 
that in 1930 it asked of the Board of Regents the 
privilege of presenting an annual prise in the 
form of a life Fellowship in the American College 
of Surgeons for the most acceptable set of case 
records presented by the candidates during the 
preceding Near The prize consists of five hun 
dred dollars invested in the name of the successful 
candidate for life dues in the American College of 
Surgeons, and is accompanied by an appropriately 
engraved certificate of appreciation on behalf of 
the donor Surgery Gynecology and Obstet 
aica 

The prize winners of the last 4 years have come 
from Louisiana Texas, Montana, and West Vk 
ginia respectively 

Forty five histones, outstanding because of 
then evidence of careful study of the patient, 
have been selected- These were examined bv the 
full Committee on History Reviews of the College 
with the name of the surgeon and his address 
e limi nated so that an unbiased choice might be 
insured Five sets out of the 45 have been select 
ed as the best and the authors of these records 


placed on an honor Ust. May X ask each honor 
man to nse as his name is read 
Nicholas Gotten, Philadelphia Penrm Ivarua 
Wallace L Nelson, Wisconsin Rapuis Wiscon 
sm 

Roscoe W Teahan, Philadelphia, Pennsylvania 
Harry V Thomas, Fairmont West \ irguna 
Clarence H. Snyder, Ann Arbor, Michigan 

On behalf of the College I extend to each of 
you the congratulations of the Board of Regents 
upon the excellence of your case histones And 
now, may I announce the prize winner from 
among this group and invite him to the platform 
to receive the certificate of appreciation from our 
official journal and the formal receipt for life 
dues w the American College of Surgeons? 

Will Dr Snyder please come to the platform'' 
Dr Snyder, this recognition of your work is 
an expression by the College of its belief that 
scientific investigation, careful records and criti 
cal analysis of case history elevates the standard 
of surgery and insures to patients the most effi 
aent care- It is our hope that this expression of 
commendation may sene to stimulate others to 
emulate your example, advance the frontiers of 
surgical knowledge, and benefit those entrusted 
to out care. I congratulate you 
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THE CURABILITY OF C.A_N CER 1 

FRANTOJN H. MARTIN M-D, Cairsoo Imrott 

Dncta-Canl, Ahiu CtT^i ci hipa i 


M AY I ate briefly tbe objectives which were 
In m y mind when this yearly Svmpocum 
oq tbe Curability of Cancer waJ estab- 
lished m 1933? Through the report* of oncer 
cures that wUl follow it u mv hope 

1 To impress upon the practitioner* of sden- 
tifir medanne, and indirectly upon the public, the 
fact thut carcinoma Is amide b) tbe use of well 
known and estihhihed method* of treatment 
a To point out m a commons manner that 
if aO cues 0/ cancer could be diagnosed early and 
treated promptly m tbor incrpiencv the annual 
death rate frtnn the disease, now recorded as 150, 
000 in tbe United States and Can a d a, would be 
reduced by at least 33 per cent, or 50,000 per rear 
Even if only erte half of the can c er cases could be 
diagnosed early and properly treated, the death 
rate would be reduced bv 25,000 per year 
3 To bring together tbe group of distinguished 
din mans who reported In 1933 and 1933 and 
those who art here present — an overwhelming 
authority — to present definite statement* of the 
impressive number of cases of nrnrrr that have 
actually been cured. This preponderance of evi- 
dence, to convincing as an object lesson, will impel 
ever increasing numbers of the people to demand 
fadlibes, through soentihe doctor*, for annual 
or semi-annual examinations, *0 that not only 
cancer, but any and all diseases may be d m'ovc e d 
in their rndpiocy when they are amenable to 
treatment 

4 To senirr I Ho ma-r l mi n n nf chiral p nhTirt fy 

of the report*. This will furnish am v l B ri ny evi- 
dence to <mr hospital t, our local medical societies, 
and our already established ifin^ and encourage 
them to furmsn facilities whereby every phyndan 
who is practicing scientific median e srfll have 
available the necessary equipment and trained 
aid* to insure the I 1 1 1 n p I rt-H* i ill i r ^nTnfrqrirrj of 
his patients. 

5. To convince the profession and the public 
that even though ameer is already apparently in 
a later stage of its development, if It i* subjected 
to proper trea tm ent, its progress may often be 


delayed, and tbe disease not infrequent]) cured 
to make these facts *0 obvious teat a general 
pobev wiD be established to treat rvstenu nadir 
every case of cancer m whatever stage of advance, 
not only because of the immediate or remote pos- 
sibility of a curt, but because palliative measures 
would bring great relief of distressing symptoms, 
and encouragement instead of forlorn bope. 

6. To establish a universal poCcj among phy 
ficaans and tuigecms to report anuer oars rather 
than to present the involved comparative sta 
tistics that dwell particularly on the cases not 
enred. 

If we here present accomplish the full humani- 
tarian purposes for which tin* veartv symposium 
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was organized the discouraging psychosis that 
now tnsti in the minds of the profession as 'well 
as the public will be dispelled, a consciousness 
that cancer u curable will be established In the 


minds of all, feax will be displaced by a spirit of 
hopefulness, and every victim of cancer or sus- 
pected cancer will present himself or herself for 
early diagnosis and treatment 


CANCER SURVIVALS, WITHOUT RECURRENCE, OF FROM FIVE TO 
TWENTY-FIVE YEARS 1 

ROBERT SPANN CATHCART M D F.A.C.S Chaju-ETToh South Caioltha 


T fflS short rfoumfc of malignant tumors falls 
roughly Into two logical classes Class I 
consists of the cases treated m the Roper 
Hospital the teaching hospital of the Medical 
College of the State of South Carolina, which 
cares for the indigent side of Charleston — dty and 
county The patients in this class were seen and 
attended by some dozen odd Burgeons including 
the author Class H consist* of the private cases 
of the author that were attended in various other 
hospitals. 

A factor that must be constantly borne in mind 
in evaluating the statistics is that all of the pa 
dents in Class I were free bed cases, most were 
from the lowest orders of society, and many pre 
sented themselves in the last stages of malignant 
disease. At the other extreme ore the private 
patients of Class II for the most part intelligent 
and m general consulting the surgeon at a much 
earlier stage for treatment 
There are, of course, no superficial malignancies 
included In these statistics. 

Class L Complete records were obtainable in 
74 cases between January 1934, and September 


1919 There are 6 of these patients stil alive, a 
5 year survival percentage of 8 (Table I) 

Class II. Because of the personal records kept 
by the author it has been possible to collect 40 
cases of cancer dating back as far as 1909 Of 
these 40 patients treated surgically for cancer 20 
are still alive, a survival percentage of 40 plus 
(Table H) 

table n 


C**x LMr* jyt*r» 

C*T*J trxLtrd «r non 

BrojLt 16* 

C«rrfcc II 3J 

Stomach 6 if 

Colon 1 o 

Ovxry o 

Total 44 to 

*Tlx id cm* bird JK to | j*n j at tix com trod ow j 
ywrt lod frm otto cum 

tru » am had rwheal kritcncumk* ud efiod witWurt ncuiiwc 
♦Cm ot nMotai putrtctawj 


General comment The surgical treatment (radi 
cal mastectomy) of breast cancer has been the 
most successful in both classes as shown both in 
the general survival figure and m the survival 
figure of the special groups. 


TABLE I 


tratod 


Orj»n 

Cervix 17 

Fundus 1 

Breast 11 

Stomach gt 

Mouth 6 

Ptncrew 4 

BUddtr 4} 

Prostmte 4l 

(Esophtam 4 

MkcdUneotfS 4 

Total 74 

*Tlx ooly cm tr**t*d br rxflom 
t AD cm* witk Bod* i*ToN-ror*t No ■ 


lfto ndn, X-rejr or tertny 


Breast 

Class I, n cases Class II, ac cases 
Alive, 5 (45 per cent) Alive, 16 (64 per cent) 
Total survival per cent of breast 58. 

Total survival per cent of all cases ar 
The very poor survival rate in cancer of the 
cervu a ten seems to be a combination of two 
factors, late appearance for treatment and lack 
of radiation. The latter fault has been completely 
corrected \sy the recent installation, in Roper 
Hospital, of modem deep X ray therapy and an 
adequate supply of sufficiently filtered radium. 
Only widespread public education concerning 
cancer can get patients to seek medical advice 
when their malignancy Is bn its indpiency 
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lymphosarcomata lived 8 and io years, rupee 
Lively and 30/1* with Hodgkin 1 disease bred 
5 5 and 6 yean, respectively Of 13 prostatic 
cancen 1 patient a ho had both prostatectomy 
and heavy imdlatioo dred of Intercnrrent disease 
5 yean later, but among these 13 radical treat 
mod was tie exception rather than the rule 
(Chart 1) 


A summary of this report may be seen from the 
first composite chart — our follow-up U 86 per 
cent complete for the entire 596 case*, and is 
curiously coos tint for each of the year periods. 
Time and effort will Improve this. 

Our average ratio of apparent 5 year cures Is 
1 In 4 dropping to z In j for the 10 year series of 
166 cases. 

Next to the stimulus this review of oar own 
cases gives us to strive for better future results 
and greater completeness of follow-up its most 
suggestive feature seems to us the demonstration 
of the necessity in the case of the less frequent 
types of cancer for periodic pooling and analysis 
of comparably recorded data, accumulated by in- 
dividuals or by large clinks along the lines al- 
ready laid down by the American College cf 
Surgeons In that way only can series of the 
rarer types be secured Urge enough to be statis- 
tically significant. 
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SOME CANCER CURES 1 

MOST R. REID MD AM WILLIAM M MILLAR, M D, ancnraAn, Omo 

From tk* Dqwtnmt of tie of Uttbd*. of ti* Unrrooflr of C mrun a li ud of tb* CoanMli Gewrxl H»piUl 


I N this report we present two series of figures 
dealing with cancer One is taken from the 
ward cases of the General Hospital of the City 
of Cincinnati and the second group has been 
secured from the private records of two of the 
senior surgeons on the a tail of the College of 
Medicine of the University of Cincinnati 

It should be realized that when the average 
surgeon or radiologist enters into the field of 
statistics he is waiting upon dangerous ground 
and figures of comparative methods and medical 
cures should always be viewed with the great 
est caution In the study of cancer mortality 
there are entirely too many factors that enter into 
the question to allow anyone to make any definite 
statement or to express any positive ideas on the 
subject. A few of these variables may be briefly 
mentioned 

A One should be cautious in dealing with any 
case below the mean survival age, which is now 
considered to be about «57 years. For it should be 
remembered that this is the mean age and that 
below ’ that time a “5 year cure * will become 
less significant the younger the individual hap- 
pens to be. Statistically speaking a patient of 35, 
for example, has a much better expectancy than 
does a case of 65 This age factor, therefore, has 
a definite influence on a group of statistics over a 
wide age period and is too often forgotten by 
therapeutic enthusiasts. 

B No one knows how many cases of cancer 
exist for years without symptoms. All of us can 
recall individuals who have lived 10 to 20 years 
without operation and who have finally come to 
see us because of an extensive ulceration or 
beg innin g pain. 

C The position of the lesion is important. 
The new-growth may or may not be where the 
patient will soon become aware of it Then, too, 
the location is Important because of the oper 
ability factor that Is involved. 

Space will not permit any further elaboration of 
the other numerous difficulties involved. How 
ever, these point* will tend to show that we cannot 
as yet view the cancer problem from a purely 
scientific basts for the great reason that we have 
no proper control of the many variables that 
exist. It would seem, then, that at the present 
time the treatment of cancer still depends to a 
great extent upon two personal equations the 


skill of the doctor and the intelligence of his 
patient Everyone will recall cases in which he 
knows that he has helped to prolong life and that 
if less care bad been ex erased in nls surgery' or 
radiation the patient would have soon died from 
a metastatic growth. But he cannot prove this. 
He also realizes quite well that the earlier the 
Individual will come to him the better is the 
chance for a satisfactory result 

part 1 

The report which we first present is far from a 
pleasing one. In an effort to Investigate the 
number of 1 5 year cancer cures at the General 
Hospital of the aty of Cincinnati we have 
examined the histones of 1,098 cases 1 diagnosed 
as ‘' malignan t ' which were admitted to that 
institution during the years 1920-29 

The end results of 317 of these are not known 
to us. There is no record to be found in either — 
(a) the death records of the aty’s Bureau of 
Vital Statistics for a 4 year period following 
their admission to the hospital for a malignant 
condition, or (b) in the aty directory for 1933-34 
(Where an individual or individuals with the same 
name but different address was found in this 
book, follow up letters were forwarded to them 
in an effort to secure definite information con 
ceming these missing cases.) 

The picture set forth in Tables I and II is dread- 
ful. We offer no " alibis ’ but these results can be 
explained in part as due to certain conditions 
peculiar to a City Chanty Hospital 

1 The hospital receives its patients from the 
lower soaal classes 

2 Individuals of this stratum tend to put off 
treatment of any condition until the last possible 
moment 

3 Hopeless ca*es are sent into the hospital by 
the doctors and by families when treatment has 
become merely a question of proper bed care and 
opiate therapy This statement is borne out when 
It is noted that 463 out of 1,098 died in the 
hospital. 

4 There was a lack of "proper follow up ' in 
the first g years of this period Three hundred 
and seventeen "unknown 1 ’ b entirely too great a 
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TVBLE II — SOME DETAILS OF THE CASES OF PROVED U ALIGN \NC\ NW ALIVE 
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number An attempt has been made to remedv 
tha by atabluhlng a tumor ckuc at the General 
Hospital Dispensary (19*}) Thb a now m 
charge of one doctor wbo a aided by 3 visiting 
surgeons, Public Health Federation nurses and a 
part time tear tan, 


rotr 3 

The private record* of tbe acnior surgeons of 
tbe surgical staff of tbe Department of tbe Uni- 
versity of Cmarmau (Dn M R Retd and B \ 
Carter) acre then examined for cases in which 
operation* had been done in Cincinnati pnoc to 

10 -m 

The actual distribution of case* a thown in 
Table IV 

Comment Any comparison which one desires 
to malic with tbeie two group* must be done with 
the utmost caution In the first place onl> two 
classifier) lions of the private senes air large 
enough to permit an attempt at any evaluation 
These are the " stomach and the 0 breast cases 
But it will be seen from Tables V and VI that the 
reduction of them to a parentage bans m order to 
compare them mil allow only the forma to be 


TABLE UL — PJUtATE LABES 



analyxed and even then the number is too small 
for any satisfactory amdastans 

HJltUAJtV 

Tbe cases of 5 year cures'’ which we present 
are taken from two classifications One group if 
from a large aeries of 789 and has been s ecu red 
from tbe records 0/ « large city duuity hospital 
the other a a small number of 14 and has been 
taken from the private cases of two general 
surgeons U e have do great tune to elaborate on 
than It would seem, however that one of tbe 
chief thing* now neccsaary to do and to emphasise 
is getting tbe public educated and interested 
enough In cancer to allow the physician a better 
chance to be of permanent benefit to his patient. 
In other words individuals with cancer should be 
TABLE r\ —-DISTRIBUTION 
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seen in the operable stage and not at the very end. 
The ordinary chant} patient with this disease is 
seen entirely too late. In our series 59 per cent 
died In the hospital from malignanc} and 40 per 
cent were dead In 4 yeans after they had left the 
hospital It is true that therapy was instituted 
in many cases in the desperate hope that the 
unusual and the miraculous would happen It did 
not. There are only 8 people with proved cancer 
of this group who have lived for 5 years. Contrast 
this with the private cases Here we find 1 1 oat of 
24 were alive for 5 or more years after their 
operation 

It can be seen at once that this report may be 
considered from two diametricall) opposite view 
points. The pessimists will point gloomily at the 
99 per cent the optimists will comment on the 
results of the private group We are inclined to 
take our places with the latter, for while it is true 



that these two senes cannot be compared scien 
tifically and biometncally, for the reasons stated, 
nevertheless these results tend to show what has 
been known for years — that cancer can be checked 
in a very considerable percentage of cases if it is 
treated early enough 

Furthermore it would seem that the personal 
equation or rather two personal equations, enter 
strongly mto the whole question One is the skill 
of the surgeon the X ray man, or the radiologist, 
the other is the early co-operation of the patient. 
The average surgeon and radiologist can generally 
do a good job nowadays if he has a fair chance 
It is now up to the patient to do his part, and it is 
to this end that the public should be educated 

CONCLUSIONS 

1 Caution is advised against any pseudo- 
scientific attempts to evaluate statistics on cancer 

2 Nineteen proved cancer cases which lived 5 
or more years following operation are presented 
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HVE YEAR CURES OF CANCER IN DETROIT HOSPITALS 1 

IL\RR\ C SALTZSTCIN XI D F.A.OS Dmtorr Mmou 


F . 1917 the Department of Health of Detroit 
established a cancer division It functioned 
(in co-opera two with the Wayne County 
Medical Socfetj) as a registry for the cancer cases 
treated m all the Detroit hospitals 1 The de 
pressum and other causes have curtailed the plans 
and the xcrk but the attempt has been made to 
follow the cases collected in 19*7 1928, and 1929 
for 5 years 

Figures collected in this manner from several 
different hospitals, with varying degrees of inter 
est and changing organ uatfotu, are not as accu- 
rate as those obtained under the auspices of one 
hospital and staff No case was included unless 
the pethoi epical diagnosis was recorded but 
these were not rechecked. (Certain stomach 
cases, where \ ray and clinical examination acre 
conclusive were accepted ) 


«. Caen U Cw*kU, tW O 


However for the years and body organs stated 
the attempt was made to include all of the cases 
treated in the 13 hospitals. Several cancers in other 
bod) regions have been cured < )ean, but the 
number is too small and the total number of cues 
treated not knomn accurate!) enough to be of 
value The table therefore, is a fair exhibit of the 
work from all the general hospitals of a large dty 
(There were no special cancer institutions or 
concentration of cases ) 

The accompanying table shows that In average 
circumstances — 

1 Manv breast, cervix and fundus cases are 
cured regularly Cures of breast cancer approach 
the proportion obtained In the carefully compiled 
•erics from large Institutions, 

s The s )ear accomplishment in stomach 
cancer Is \ety small A few rectum and colon 
cancers are cured 3 yean. 

3. A few sarcomata are cured 5 ) ears. 
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WOOD, SHORE FIVE YEAR CANCER CURES AT ST LUKE’S HOSPITAL 461 


FIVE YEAR CANCER CURES AT ST LURE’S HOSPITAL 1 

FRANCIS CARTER WOOD 1LD„ awd BENJAMIN RICE SHORE, M.D FjAC S New Yoxr, New You 

T HE 333 cases which we wish to report rep re The operations on the patients here recorded 

Rent the known 5 year survivals of patients were performed m St Luke’s Hospital, and his- 
whose cancers were histologically verified and tological study of the tumor 13 available in each 
who were treated in the surgical wards and radio- case. The slides are on file and many of them 
therapeutic department at St Luke 5 Hospital, have been reviewed for this report Tumors of 
New York City Some no private patients are questionable malignancy, such as serous papillary 
included whose histones have been supplied from cystadenomata of the ovaries and cellular adeno- 
the personal records of several of the surgeons, mata of the thyroid gland, and patients in whom 
All these patients, with a few exceptions, were the duration of life is not accurately known, have 
treated during the 10 year period from 1919, when been excluded. 

our follow op department was begun, to 1920 Table I shows the Mtes and character of the 
The actual number of 5 year survivals is much growths 

greater because many favorable cases have been Instead of discussing further these purely sta 
loat to our follow up department. Patients with tistical results, which differ m no way from those 
recurrences perhaps leading to death, are much obtained m other hospitals whose surgeons and 
more easily followed In a large dty than are those radiologists are treating cancer patients intelh 
who remain well, or who change residence or se- gently and conscientiously, we have selected a 
cure employment In other localities. The ever few unusual and interesting cases to review 
present suspicious attitude of many clink patients The first patient had a Grade I squamous cell 
toward investigators adds to the difficulty of epithelioma (Fig 1) of the tongue which was cut 
tracing patients in a large community In New into for a biopsy specimen, the wound sutured 
York City great tact and persistence on the part and a month’s time allowed to elapse before the 
of the surgeon* and follow up nurses are necessary remainder of the lesion was removed A local 
if patients are to be followed for a period of years, excision of the primary' growth and a dissection 
We have found that much use can be made of the of the nght submaxfUary triangle were done and 
radiotherapeutk department in this respect Pa the patient has remained well for 19 years, 
tient* who sometimes return reluctantly, or not 
at all, to the regular follow up clinks for examlna 
tion will gladly come to the radiotherapeutk 
clink for postoperative treatments. It is easy to 
gauge the latter to the needs of individual patients 
and many can be persuaded to return for treat 
menta and observation over a long period of time. 

A statistical itudy of cancer therapy at St. 

Lukes Hospital is not included m the present 
report. Such a study of 1,000 consecutive patients 
with cancer admitted to the hospital from July 
1 1923, to January 1, 1927 was made and pub- 
lished several yean ago At that time it was found 
that only 32 per cent of the patients applying for 
admission to the hospital had operable g r owt hs 
and known 5 year cures were obtained in 30 per 
cent of the operable cases, or only 7.8 per cent of 
the entire number It Is reasonable to suppose 
that better end-results in cancer therapy depend 
more on securing patients m the earlier stages of 
the disease than upon greater refinements In sur 
gical or radiation technique. For the at tainm ent 
of better results, education — first of the medical _ 
profession and second of the laity — appears to be cp *V ltlIom *- ^ 

our greatest need today ^ ^ 

rPnmnttd In tS* ij a p Mm , C«*t It CmbU Wot tW O*doj C—^i — of tl* A»*fc»n rnfl^i ot 
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Fif i ileUrtatjc imkDomj is memnsl nock* from 
pnm»ry tuiaor on *oic of foot 


The aecond patient «aj operated on Irv Dr 
F S Mathew* for a malignant hypernephroma of 
the left fa dm This wa* a huge growth meamr 
ing it tr\ 13 tr\ 8 centimeter* and the nrognosJ* 
at the tune appeared extrenjeh unfcnorahle Tha 
patient a now rnUreh well and free of mnptoca 
7 tenia after the nepnrectom\ 
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Fig 5. Advanced cardnoma erf the breast Involving the 
• illlary lymph node*, fat and faida Patient died 7 
year* after radical mastectomy (Courtesy of Dr John 
Dooglaa) 

A pigmented nevus 00 the sole of the foot of 
the third patient was excised locallj b) Dr 
William A Downed Several months later a large 
maw of coal black lymph nodes containing meta 
static melanoma was removed from the inguinal 
region (Fig 2 ) and 5 months after this a nodule 
of metastatic tumor (Fig 3) was removed from 
the left lumbar region Since that time there has 
been no evidence of further dissemination of the 
growth and the patient has remained well for 
15 years. 

The tumor m the fourth case was a spindle cell 
sarcoma of the great toe of an adult patient. A 
biopsy specimen was taken in the dime and one 
week later the toe was amputated The diagnosis 
of spindle cell sarcoma was made from histological 
study of the specimens (Fig 4) This patient has 
remained well for 20 years. 

The last patients which we wish to present are 
2 of 6 cases of apparent!) hopeleasly advanced 
carcinomata of the breast which have survived 
for over 5 years after what at the time were 




thought to be purel) palliative radical mastec 
tomies. In both of these Instances the pnmar> 
tumors were large and metastatic cancer was 
found not onl\ m the axilla ry lymph nodes but 
also involving the axillaiy fat and fascia (Figs. 5 
and 6) 

These cases have been reviewed to show that 
neither the histological nor clini cal grading of 
tumors can be relied upon for the correct prognos- 
tication In the Individual case and that to obtain 
the best results in cancer therapy all growths no 
matter how advanced, must be treated m a 
thorough and intelligent manner The biolog) 
of the patient and the biolog) of the tumor which 
he harbors are the two great unknowns present 
In every case of cancer 
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CAACER OF THE BREAST IS CURABLE* 

THOMAS A. SHALLOW M D FA C S Pmumrau, Pe«ttltjlX 3 a 




one considers the statistic* of the 
it to jnri, one muit admit that c*n- 
' of the brent i* a cun hie condition 
Thiv conclusion H reached after a careful mm mm ft 
up of the reported cnea of malignancy of the 
breatt m which the patient* have remained well 
beyond the to year period, even when the) came 
to the operating table under the meat advene dr 
cam nance*. One would naturally coodnde that, 
in the average caae which come* to the operating 
table, the growth ha* excited from be twe en 6 and 
13 month*, and in 75 per cent of the cue* me- 
tastasis ha* mvolvea the adjacent lymphatic*, 
while in over 67 per cent of the caae* the skin c* 
adherent to the tumor In other word*, a well 
advanced cancer a the rule rather than the ex 
ception when the turgeon fim *ee* 1L 

The operation for carcinoma of the breast 1 * not 
attended with an\ great lhock, nor 11 any vital 
structure destroyed, vet, because of It* anatomical 
sanation, perfect exposure 1* possible not anl) erf 
the involved breast, but alio of the adjacent 
muscles, the faacia and the lymphatics. 

la surgery alone suf&dent for the cure of on- 
cer’ In tha senes 0/ caae*, sur ger y ha* been for 
tiffed b\ postoperative Vra\ treatment. We 
have reen benefiaal result* in a cases, postopera 
tivel) where the carcinoma had spread to the 
nbi in one patient and to the spine In the other 
In both at these patient*, following intensive 
X ra\ treatment*, the metastatic area* disap- 
peared and were replaced by what apparent!) 
was normal booe atructure In one case the pa 
ttent t* stiD Living 7 year* after the beginning of 
the Vra\ therapy and the other 13 years after 
her operation. 

We have noted further that in those patienu 
m whom postoperative treatment* were faithfully 
earned out, local i prurience* and distant recur 
rence* were the exception But, 00 the contrary 
m those m dividual* who did not report foe post 
operative X ray treatment, local recurrence* were 
more comm on 

The cure of cancer muit depend upon it* early 
recognition This is only possible through inten- 
sive propaganda among female patient* and the 
medical practitioners It ha* been stated pre- 
viously toat carcinoma is addon recogmeed be- 
fore the sixth month and usually not before the 
twelfth. This golden period of formation, local 
ixmg growth, limited Involvement without metas- 
Tnw rtld m tW i j 14 Cacm h Cmblf Mn IWO 


taxis, Is the Ideal time for surgical intervention. 
Then cardnctna is curable in certainly ~o per 
cent of the cases. 

We cannot blame the me di cal m-i n for not 
making an early diagnosis of carcinoma of the 
breast, particular!) when carcinoma is associ- 
ated with chronic interstitial mastitis. We are 
tofd b) good authont) that a chronic mastitis 
is verv frequently a forerunner of cancer This 
statement b disputed by other* of equalh rood 
authority What Is the medical man to behove’ 
W e should teach him that carcinoma of the breast 
can and does originate in breasts in wh i ch there 
is chronic mastitis. In this sene* of 100 cases, 31 
patients had definite chronic mastitis and the 
cancer was not recognised because they were told 
that cancer was never painful until the end. Most 
of them had consulted physicnxni and were riven 
some form of glandular therapy with the hope 
that a cure would be effected 

We ha ye been teaching for so long the charac 
tenxtlc phenomena assodated with the well ad- 
vanced caremccna that very frequent!) mistakes 
are made. In 3 case* that I recall distinctly at 
this lime, younger surgeon* In one of the hos- 
pitals with which I am associated removed small 
tumor* from the breasts as finishing touches to 
abdominal cperations, believing that they were 
dealing with benign growth*. The pathological 
reports returned m a weeks after the removal 
of these growths showed cancer In every case. 
When questioned about his work the surgeo ns 
answer was, “I thought it was an area of mas- 
titis.” Had a froten section been made, the true 
nature of the pathology would have been dis- 
closed and a radical operation would have given 
ns 3 excellent cases far cure. 

Tumors of the breast should not be the tall of 
a kite, such as these 3 cases were, but, on the con- 
trary they should be considered of the utmost 
importance from the standpoint of the patient and 
the preparation of the sur ge uu for the procedure. 

Within recent jear* the differential drignosa 
between cyai* and solid tumors has been made 
possible by Cutler s method of transfDuminatkm 
of the breast. This Is Indeed a help in separating 
tome of the benign cystic tumor* from rnaEft- 
nant one*. X-ray stadia of the breast have added, 
even more than transflhrminatioo, to early 
cbagaocL*. Both of these methods, however 
lhould be used to then fullest extent. If the aver 
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TABLE I — FREQUENCY DISTRIBUTION AS TO 
METASTASIS AT TIME OP OPERATION 

VYUh meUitwii *t time erf operation t>5 

Without ro«t**Uii» *t time oi operation 10 

Unknown 9 


TABLE H — FREQUENCY DISTRIBUTION AS TO 
THE PATHOLOGICAL DIAGNOSIS 


Typ » 0 < OUT3WWO * 

Sctrrtton* 

Medu fltry 

Adetwcftithicinui 

Pmcct'i 

C*rc£rwin» 

Colloid 

Comedo 

PmptflAry 

Sarto bul 


T*t»l Pw crml 

ol OJM d CMC * 

5 * s* 

17 17 

7 7 

A A 

to to 

1 X 


7 7 

1 t 


age case were looked upon as a potential malig 
nancy, It would lead to earlier operative interven- 
tion and a higher percentage of cures One often 
wonden why some of onr patient* with cancer of 
the breast live as long as they do since they are 
very frequently fax advanced before they come 
to the operating surgeon 
The prognosis and treatment of cancer of the 
breast will be improved when (a) the medical 
man loses the tune worn expression * I! it doesn t 
bother you let it alone , fb) the diagnosis of 
carcinoma is made before the akin is adherent 


TABLE HI — MARITAL STATUS 

Mwried #4 

Single 1* 

St* to* unknown 5 


TABLE IV 


L***th <rf bf« 

13 yean pr over 
11 yean or over 
11 yt*n or over 
:o yr*r* or over 
o jtbij or over 
8 yean or over 
7 year* or over 
6 ye*n ot over 
5 yean or over 


-DURATION OF LIFE IN YEARS AFTER 
OPERATION 


and before the adjacent lymphatic glands are In 
volved. 

Improvement in prognosis and treatment can 
be accomplished not only clinically, but by the 
aid of transfllunnnation and X ray examination, 
when the medical man realises that it is not an 
common for carcinoma to develop in a breast in 
which there is chronic mastitis. Thirty two pa 
tfcnts out of the senes of too reported here had 
had mastids. 

Moreover, progress will occur when we realize 
that in those patients in whom there is a dis- 
charge either of blood or ol dear fluid from the 
nipple the likelihood of carcinoma is about 40 
per cent. 


FIVE YEAR CURES OF CANCER OF 

A G SCOTT Jl,MD 

W E believe that 95 out of every too pa 
tients with cancer of the breast can be 
cured today This statement is based on 
our experience during the past 15 years m treating 
3,167 patients with various types of cancer, ana 
an intensive follow up study of 236 breast cancer 
cases treated by hot knife surgical removal 
The on!) conditions necessary to obtain this 
high percentage of cures ore first, treatment 
while the tumor is hmited within the breast, and 
second, complete removal with the hot loop- knife 
The ratio of curabfhty of cancer fs dependent 
today upon three known factors the time after 
onset when the patient seeks treatment, the cure 
Uve agent employed, and the degree of malig 
nancy The first two factors are more or leas 
controllable by the medical profession. 

rrrfcrettii !» tt* rrcr>rt«r». C»»cc* t» C«r»bl« WU* tbr CUnl C 


THE BREAST AND OF MELANOMA 1 

FA-CS-, Tektlx, Texas 

It has often been stated in recent years by ex 
cdlent authorities that the only hope at present 
for Increasing the percentage of cares ho in edu 
eating the public to seek treatment earlier, and 
that very little can be expected from improvement 
of surgical technique The impression has been 
given and fa being broadcast that surgery has 
reached Its limit as a curative agent We disagree 
with this view 

We are convinced that hot knife surgical re 
moval offers a ro to io per cent better chance of 
cure erf cancer of the breast, even though metas- 
tasis to the axilla may have occurred, than the 
use erf any other curative agent known 

In 1926 I presented a study of r,ooo cases of 
various types of cancer treated by this method 
and on numerous occasions Dr A. C Scott, Sr 

MCIMI mi (he OOfiT d Vrp-»» Btnto* Ortofcn t j 
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Eli described the technique of the hot loop-knife 
opentKCL In the series of 3 167 oncen treated 
in oar dink between the years 1918-1933 indn- 

In 86 per cent of the cases. I am Dot prepared at 
this tone to report the 5 year cures of the entire 
series, but I will briefly report a small 5 ’•ear 
groups of totalhr different types of cancer treated 
by this metbod- 

CanctT of tke breast The first rad i ca l breast 
amputation and gland dissection performed ex 
durivelc with the hot loop- knife was done hi oar 
dime in 1910 and between that tune and the end 
of i<?33 *36 snnflar opera tkes were performed 
for cancer of the breast. Of this group only 1*4 
patients have been operated cm 5 vears or longer 
and 58 patents of the entire £ \'ear group were 
airv e and well at the end of this period. 

In this group of 124 patients. 16 had received 
vanoos tvpes of surgical mterrerence elsewhere 
before entrr and 1 had received extensive \ ray 
therapy 107 patients had then primary treat 
ment m our dinw 

In the group recoving primary treatment fa 
ourcfixuc 18 operations were considered palliative 
because of one or more of the following conditions 
chest wall attachment diffuse ikm involvement 
fixation of axillary metastasis, indurated cervical 
glands o T probable distant metastases as indicated 
bv \ ra\ ch a n ges erf hang pleura, ot bone- 

Eightv nmc patients were considered operable 
and potent till) curable, irrespective of whether 
or not thev had palpable axillary metastases. 
Eigbtv four of this operable group have been 
traced. Fiftv two patients or 61.9 per cent were 
ahve and well 5 years or longer 

Fiftv four patients of the operable group bad 
proved anilarv gland metastasis. Fifty of these 
were traced 34 died of cancer 4 died <n mtercnr 
rent disease or otheT causes Twent\ two patients 
or 44 per cent of this group of traced patients 
were wefl j years later If the patients who died 


of inter cu n c u t disease are eliminated, 2 j of the 
46 traced patients, or 47 j$ per cent, lived 5 
yean. 

Thirty-five patients of the operable group had 
no pathological evidence of regional giiM metas- 
tasis. Thirty four of these were traced 1 died of 
cancer 3 died of other known causes. Thntr 
pa ti ents or S3 3 per cent of this gr oup of traced 
patients woe well 5 yean. If the patients who 
died of fat eminent disease are eliminated, 33 
of the 31 traced pa tient s, or 96. per cent were 
well 5 rears later 

ilaltnami melanoma. Malignant melanoma, 
variously termed melanosarcoma, melano-epftie- 
Gorrta, nap-melanotic melano-epitheliorna, cero- 
mmnoma, etc., is g ener a lly c o n c eded to be one 
of the most malignant of all tvpes of cancer 
and almost inevitable fatal. We nave operated 
with the hot -loop- knife 00 53 patients with this 
cooditynj fa an attempt to cure, and have traced 
46 of these. Twenty nine of the traced patients 
had been operated on 5 yean or longer prior to 
1934. \i though this is a very small senes, oar 
results in treating this most malignant and hope- 
less type of cancer have so startled us that I think 
thev are worthy of pr es e n tatioo. 

Of the 29 patients, it or 3 .9 per cent were 
alive and weft 5 vears or longer Ten of the 29 
had regional gland dissections with demonstrable 
metastasis and 3 patients, or 30 per cent of those 
with metastases were afire and well 5 vears. Of 
the 11 five rear cum, 4 had Grade fl, 6 had 
Grade III, and 1 had Grade I\ malignant oeb 
anotna. 

sthtuait 

A greater number of patients are bong cnrrd 
of cancer todav than ever before, afike br radiolo- 
gists and fnrgeons, bnt we are convinced that a 
still greater percentage of all surface and acces- 
sible subsurface cancers can be cured bv the mare 
general use of the hot loop-knife for complete 
renovaL 
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RICHARD LEWISOHN II D FACS^JOT SIGMUND MAGE MU EMC S-, Nrw You, Niitlou 
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C AACER of the stomach represents a fatal 
disease unless attacked surgicalh In 
contradistinction to cancerous growths In 
other locations (mouth skin uterus), which can 
be cured b\ rndiotherapi in a large percentage of 
cases, snrgen represents the onl} possible cura 
tive method for gastnc carcinoma. 

In view of the absolute hopelessness of this 
disease unless removed bj operation, we agree 
with Dr A A Berg who was m charge of this 
semce until rrcentli that no attempt should be 
made to keep the operative mortaliU for gastnc 
carcmoma at a low level bv refusing to subject 
patients to radical resection who are at the border 
line of operability 

The high operative mortality of cancer of the 
stomach on this service (33 per cent) is on 
donbtedlj due tt? man} danng attempts to remove 
the carcinoma even in extensive growths with 
local metastasis, instead of classifying the patients 
as definite!} inoperable. 

Six hundred and forty seven patients with 
carcmoma of the stomach were admitted to 
Mount Sinai Hospital between Januar) 1, 19x2, 
andjanuan 1 1931 Two hundred and sixty five 


were explored, in the rest, either the condition 
was found definite!} mope ruble on account of 
metas tasis in other organs, or operation was re- 
fused. 

Ninet} three radical resections were performed, 
the remaining 173 cases (65 per cent) were inop- 
erable. The high incidence of inoperability en 
countered even on this sendee whkh tned to 
extend the limits of operation as much as possible 
re-emphasixes the urgent need for earfy invest! 
gation of indefinite gastnc complaints b} roent 
genographt 

W e were able to mam t am a complete follow up 
on SS per cent of the cases operated upon between 
the jean 1932 and 1931 inclusive Chir follow up 
records on cancer of the stomach previous to 1922 
are ver} incomplete 

We know of 10 cases of carcmoma of the stom- 
ach which have been well for 5 years or more 
following gastric resection (see table) In 3 of 
these cases the operation was performed more 
than 10 years ago 

Onl} 2 of these patients were below 50 years 
of age at the time of the operation. It is generalfy 
conceded that os a rule cancer in persons under 
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50 is more malignant ind givn 1, less favorable 
chance far radical rare than in persons past the 
fifth decade. 

Seven patients were males and 3 were females. 

Gastric symptoms had been present far a year 
or more in 6 cares. It is often stated, even by 
experienced praditiooeri, that abdominal ex 
plaratian should not be performed If symptoms 
nave persisted over a fairly long period In this 
series 6 cases a ere amenable to radical surgery in 
spite of the fact that in 1 cares symptoms had 
been present for 1 year and In 4 cases for a num ber 
of yeara In those cases in which the symptoms 
baa persisted for 5 6 10 and i8>T*rerespectivdT, 
the card noma probebij developed cm an old 
gastnc ulcer 

In 7 cases no man was paJpabie 3 cares (30 
per cent) could be subjected to gastric resection, 
In spite of the pre-operative palpatory findings of 
a hard tumor m the upper abdomen. The dictum 
that palpable masses definitely indicate Inoper 
ability is as much a fallacy as the statement that 


absence of a palpable mass exdudes a malignancy 
of the stomach. 

In 9 cases the Billroth II method was used and 
in x case a Billroth L The Billroth II method is 
preferable in carefncana of the stomach, as it faci- 
litates a wide resection of the new-growth 
It b of great interest to note that the micro- 
scopic examination aboard lymph node involve 
merit in 4 of these cases W e have always main- 
tained that local metastasis [1 no contra indict 
don to radical operation 
Thus in our material about 20 per cent of the 
rej e c ted cases of gastric carcinoma surviving the 
operation were sail perfectly well after 5 years 
or more. Gastnc carcinoma does not offer a nope- 
les» prognosis and under certain conditlocs has 
about the same ehanee for a permanent cure as 
cancer In some other parts of the body 
For this reason partial or subtotal gastrectomy 
shoe Id be attempted even in extensive involve 
ment of the stomach as the only possible chance 
for a permanent cure. 
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S INCE cancer of the cervix still remains so 
formidable a foe, we must m a r shal our 
moat powerful forces to continue fight 

tog it 

Our program is threefold 
1 Further research In the etiology, diagnosis, 
and treatment. 

a Prevention or cure of the pathological con 
dition which predisposes to cancer 
3 Education of the profession and laity to 
make full use of the knowledge and facilities 
already available to them. 

I wish to stress the two last points. Prevention 
of disease is the ideal toward which we strive. 
The most important measure m the prevention of 
cancer of the cervix is the repair of the damages 
of childbirth either immediately after delivery or 
preferably 4 to 8 weeks later In many instances 
cervical injury can be cleared up by proper use 
of the nasal trp cautery at the 6 weeks' postnatal 
visit R. L. Dickinson and the author have for 
many years used the nasal tip cautery for the 
cure of lacerated and eroded cervices, and have 
never seen carcinoma develop m a cervix so 
treated by them. The laity especially must be 
educated to the fact that postnatal care of the 
cervix 11 the most important measure for prevent 
ing cancer of the cervix. 

We do not approve of routine total hvsterec 
tomies and think this operation because of its 
increased mortality and morbidity should be 
reserved for those cases in which it is definitely 
indicated. However there is a small percentage 
of cases wberon cancer develops in the retained 
cervix after a supravaginal hysterectomy This 
percentage could be almost entirely eliminated 
if the entire endocervkal canal and eroded areas 
are thoroughly cauterized 4 to 6 weeks after 
operation. 

Another important step in the educational pro- 
gram is to dispel the almost universal belief that 
a diagnosis of cancer carries with it certain death. 
Cancer is curable if the diagnosis is made early 
enough, therefore we must exert all our energies 
to reach the cancer patient in the initial stage. 
This is not as simple as it sounds, for although 
many educational campaigns have been carried 
out to teach the public what the early symptoms 
of cancer maj be still, earh symptoms ao not 
mean an early stage of the disease. Cancer in its 
initial stage has no symptoms, and herein lies its 


greatest danger For this reason, to order to 
bring the cancer patient to the doctor early, I 
strongly advocate yearly general e xamina tions, 
including a careful pelvic examination for every 
woman. Too often many symptoms axe casually 
dismissed by the patient as ‘Oh I It’s the c han ge 
of life,’ and so. during this period, these exami- 
nations should be earned out every 6 months. 

The inherent danger of vaginal discharge, irrtg 
ular vaginal bleeding, postcoital and postmeno- 
pausal bleeding, or abdominal mass, should be 
Drought to the consciousness of every woman, 
but again I stress tbe pomt that only by routine 
pelvic examinations will early cancer of the cervix 

REPORT OF CERVIX CASES 1923 TO 1933 
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be detected and the probability of cure greatly 
increased thereby 

In reporting our cancer aeries at Bellevue Hos- 
pital, I am presenting the darkest aide of the 
picture, because of the economic status of oar 
patents This factor In itself bears out the above 
points. The incidence of cancer of the cervix is 
much higher in the poorer daces than In the 
wdl to-do, since the earl} lniLia] symptoms which 
are riven Immediate attention by the well-to-do 
are other overlooked or disregarded by poor over 
worked women. To illustrate, ie have never 
received a Group I case for treatment Also In 
this cilia of patients we are greatl) handicapped 
by lack of co-operation in the toilow-up and proper 
after-care. Even with this most discouraging 
group we have some cures to report With a 
higher economic group the cures would be greatly 
increased, showing what education and early cart 
can accomplish 

At Bellevue Hospital for the past 9 years, 
irradiation has been used exclusively for cancer 
of the cervix All cases were bxptied and classi- 


fied pathological!} In oar experience the patbo- 
logicsd findings have not helped us to prognosti- 
cate the course of the disease but they have aided 
in planning the dosage of radium to be used In 
any given case. Fistula; did not develop In any 
of these cases. 


stnnt.ua y 


Hea li ng the injured cervix b) proper postnatal 
care, Is the moat important proph} lactic roe, 1 tore 
for cancer of the cervix 
We advise routine thorough cauterisation of 
the endocervkal canal and of the retained cervix 
following supravaginal hysterectomy 
Early cancer of the cervix givti no symptoms 
For this reason, periodic general pelvic exanuna 
twns should be carefully dooe By this means 
it is possible to detect benign cervical lesiem, 
which can then be treated, or to discover an earl> 
cancer if present 

The puhlic should be educated as to what s\ mp- 
toens require immediate attention 
There Is no cancer age. 

Cancer is curable if treated eari} and properl} 


CANCER OF THE CERVIX 1 

C JTXF HILLER. MD FACS Nrw Osuuxs, Lottiiiaxa 

T HE intent of this symposium, as I under these cases were treated by radical hysterectomy 
stand it b to present incontrovertible proof between the years 190S and 1915 After 1915 
of the curability of cancer by collecting a only 3 radical hysterectomies were performed, is I 
large series of cases that have been treated and had become convinced that too much confusioc 
have remained well and free from active malig existed as to the rlmuwl classification of early 
nancy for more than 5 yean The report most borderline and advanced cervical cancer that the 
necessarily be brief and for that reason I have primary mortality of the correctly performed 
not arranged a statistical study but will simply radical hysterectomy was too high, and that over 
present the results, as obtained by letters to 70 per cent of cases applying for treatment had 
patients and physicians, in a senes of private cases to be thrown into the discard os unsuitable for 
treated prior to 1919 The report ts limited to anything more than palliative measures. After 
private records because It was impotable to make 1915 radium was used in all cases early and »d- 
necessary inquiries and checks of the large amount vanned Of these treated between 1914 and 1019, 
of m a t e ri al that passed through the wards and 34 recently reported that they have remained 
dlnics of the busy services under my direction in welt. Twdve of this number had X-ray treat 
two public Institution! Even the collection of roent in addition to radium. The cases lubjected 
data from private patients proves a tedious task, to combined irradiation were treated between 
for as usual, a great many ignored written re- 1911 and 1919 and as a rale were more advanced 
quests. Ilia results In this series have convinced me of 

The oldest livmg case in my senes was first the advantages of this method. In addition to 
treated in 1908. I can definitely report that 4a Irradiation, the electrocautery was freely used In 
patients treated between 1908 and 1919 for cancer removing everting, crumbling cervices, and New 
of the cervix have reported personally or through ris suggest ! mi for separating raising and packing 
their pbyiidani, that they are wriL Eight of away the bladder with gauze during the lnadn 
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Lon (to prevent subsequent complications) , wa* 
occasionallY done. Molt of the cue* received 
within one week from 3,000 to 4,000 mlHIgrtim 
hours, and subsequent radium exposure* were 
given only for definite reasons Repeated treat 
menu every 60 or 90 days, as advocated by some 
clinicians too often result in fistulas and other 
complications to warrant the adoption of this 
method as routine. 

My report n bnef but I wish to emphasise 
one or two features of the cancer problem that 
are equally as important as presenting a senes of 
cured cases. May I apeak briefly of the necessity 
of creating a different attitude on the part of the 
physician who is brought In contact with patients 
it ho seem to tndtcaie the possibility 0/ cancer? If 
cancer is to be detected earlier, this must not be 
accomplished merely by the ability to recognise 
cancer but by appreciating as well the relation 
of other diseases to malignancy Proper prophy 
I ax is of cancer will yield greater salvage of lives 
than can be obtained by our present available 
methods of treatment. Further education of the 
profession is necessary Frankly, since we believe 
that cancer is originally a local process, are we 
consistent in teaching that the early signs of 
cancer of the cervix are bleeding, discharge, and 
pain? Are we not summarizing as early signs of 
malignancy the Indications of impending death 
rather than the symptoms of cancer? A new 
clinical entity must be described to replace the 
present stereotyped syndrome 

‘Cancer does not have a life history of a few 
months or a year, but is a disease that usually 
takes several years to run iu full course ' (Me 
Carthy) The word early, which we use so freely, 
must be more clearly defined. Many of the really 
early cases of cancer of the cervix are found by 
accident when routine microscopic examination 


of cervical tissues removed in performing plastic 
operations is done. Such routine study should be 
required m all hospitals, as properly performed 
biopsies are not done as often as their importance 
justifies. Biopsy should be the rule not only in 
suspected cancer, but in apparently simple 
chronic inflammatory lesions and obstetrical 
injuries. 

The physician must be kept eancer-consdous. 
For this the Schiller test is excellent While not 
a positive test for cancer, It prompts the routine 
search for malignancy, and materially assists in 
differentiating other lesions not recognizable by 
ordinary inspection. It is especially useful in 
designating tissues to be removed for micro- 
scopic study The same can be said in regard 
to the colpoacope In the diagnosis of suspicious 
lesion*. 

It is certainly permissible to question whether 
the lay education has been as thorough as it 
might have been. It has been carried far enough 
to prove Its vast possibilities, yet In our large 
chanty hospitals over ao per cent of cancer 
patients are dying without having had either »ur 
gery or Irradiation. The lay press and the radio 
are co-operative, bat we are overlooking the 
fundamentals of publicity, vii., repetition and 
perseverance. The agencies of publicity should 
be persistently utilized, not to relate the horrors 
of cancer, dot to emphasize the number who die 
from it annually but to Instill hope, and to dis- 
seminate knowledge concerning the value of rou 
tine health examinations, not, as Lord Moynfhan 
lays, ‘by scaring people to death but scaring 
them into life." 

These are commonplace comments but they 
are truths -worth repeating "Commonplace after 
all is exactly what contains the truth that is 
Indispensable (John Morley) 
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CANCER OF THE BREAST 1 

W T COUGHLD, M D FJlC S 5t. Lora, Umxtii 


r . the dty of St. Louis, 10 or n persons oat of 
ever, 100,000 die each year of cancer of the 
breast Surgeons statistics are usually cran 
pDed from the cases In the large dimes- Most of 
in present are more interested In what happens 
m oar individual practices. Evtry surgeon keeps 
personal records of his cases, uses the follow up 
and from time to time takes stock and kixr* i Just 
how he stands. It fan t always pleasant but it b 
highly desirable 

Up to ioag the author treated 104 private pa 
tienta (and took care of them himself) under the 
diagrams of breast tumor In these the presence 
of cancer was proved microscopically 63 times 
(AH of these 63 were private patients and all were 
white females ) Therefore, the benign lesions 
were 41 Rough!) speaking 3 out <3 every 5 
were benign and 3 out of every 5 were cancer 
This a a high percentage of benign tumors 
Thirty yean ago we taught that at least 4 out of 
every 5 lumps m a woman ■ breast were cancer 
This was considered a conservative estimate The 
difference b due to the propaganda for early dbg 
nosis Through our propaganda, at last the bity 
is beginning to know this truth about cancer of 
the breast (as through the long yean the surgeons 
have taught them <3 appendicitis) namely that 
In early opera Hoc Lea the best hope of cure, and 
that, m fart, no other treatment up to the present 
in any way approaches m Us remits those ob- 
tained by early and efficient operation When all 
phyPQsni believe thh truth — that any lump must 
be removed and examined microscopically in order 
to be sure that it is not cancer — the laity will soon 
learn it 

We hare 63 cases far study Of the 63 aiming 
to operation there were still lmng at the end of 
5 years, 39 patients. Six of the 63 hod died In the 
heap tah Twenty -two of the 63 died of cancer 
within 5 yean— 1 1 within 1 year 8 within s years 
1 within 3 years, and 4 within 4 years. Two are 
positively known to have died of other causes 
within 3 years — 1 of pneumonia and 1 of an acute 
heart attack Four could not be traced. 

Oar total number erf cases Irving 5 yeari after 
operation was 19, or 46 per cent. Of these 19 
4 died Is ter of metastatic carcinoma, 1 patient 
being free of any re cur rence for 8 years and then 
ilymg of cancer of the fourth lumbar vertebra, 
proved at autopay to be breast carcinoma another 
one, having had a sdrrbous cancer with implants 
r n ^» t» 1 1» C*»crr l* CwiMt, Mot* tW Cfc*»l 


tion In the axillary glands, lived fret from recur 
rente foe 8 years and then died of cancer of the 
uterus another lived free of recurrence and then 
died 6 years after operation with symptoms of 
spinal cord tumor — most Ekdy carcinoma of the 
vertebrae another died 5K yean after operation 
of metastatic cancer of fangs and bones Of the 
*9 1 lived free of symptoms for 10 years and then 
came with a recurrent nodule fn the scam another 
comes 6 years after operation with destruction of 
the twelfth dorsal vertebra 

Of those a bo (bed early the a\erage pre-oper 
stive duration of the disease was 19 months Of 
those who lived 5 years or longer it was 13 
months Of the 19 who lived 5 years or longer 
5 were known to have had cancer In the glands, 
uf the 33 who died early 16 were known to hare 
had cancer In the glands of the s tTIIi or neck. 
Of the 63 prmed cases of cancer 29 had nursed 
babies. In the 19 fi\e year cures, 13 had nursed 
babies Of the as who died early it had nursed 
babies 

\\ ith regard to heredity the statistics do net 
mean much- People deny cancer In the family 
Just as they deny insanity so that the statements 
of the patient In the negative cannot be accepted 
without question. There were only 8 of the 63 
patients who acknowledged cancer in the Imme- 
diate family — father mother brother or shier 
Of these, 7 lived 5 years and the other one coaid 
not be traced. 

Of the 63 cases, there were 31 involving the 
right breast, 39 involving the left breast and 3 
involving both breasts Of the 39 five year cures, 
11 involved the nght breast, 15 the left breast 
and 3 involved both breasts- Of the si early 
deaths, 15 were of the nght breast and 7 were of 
the left 

At the present time the exact status of chronic 
cystic mastitis a very ranch doomed In wn 
•cries of 104, that diagnous was made altogether 
13 time*, and 9 times out of theae 13 It was asw> 
dated with cancer of the breast One case 1 ® 
which frozen section dlagnods was ques tiona ble, 
and in which breast and lower glands were re 
moved, after 6 years has developed a destructive 
process In the twelfth dorsal vertebra and is stiff 
living Another one in wbom the <ba£T*** 
‘'chromic cystic mastitis" was returned without 
question and In whom a similar operation was 
done, returned the next year with a nodule m the 
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breast region which was pronounced by the same 
pathologist "sdrrhous carcinoma of the breast” 
Nine out of 23 cases of chronic cystic mastitis had 
microscopically proved carcinoma. 

There are 8 different cell types named. There 
Is no unanimity among the pa th ologists with regard 
to terminology Of the 29 who Lived 5 years or 
longer — 

0 were called adenocarcinoma 
8 were called adrrlrocM carcinoma 
5 were CfcBcd cardwxna dmpla 


4 were called medullary carcinoma 
1 mu caBcd colloid carctoama 
1 waa called doct carcinoma 
1 the type tnu not mentioned. 

Of the 22 who died early — 

7 were called tdirbcra carcinoma 
4 were called medullary carcinoma 
4 were called carcinoma ifa np lq 
a were called adenocarcinoma 
x waa called baaal cell type card noma 
r was called tpberoidal cell carcinoma 
1 waa railed ■arcoma round and aplndje ceil 
a the type wti not mentioned. 
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CANCER OF THE BREAST IS CURABLE 1 

HUBERT A. ROYSTER, M D., F.A.C5 Runes, No m Curate** 


C ANCER is a symptomJes* disease There 
are no pathognomonic sigra of its presence 
In any organ ox Luaue It mar exist in the 
internal organa for a comparative]} long time 
without a disturbance of function or a suspicion 
of it* presence In its late hopelesa stages cancer 
of any part of the body exhibits pain, clcerabon, 
discharge and cachem, but theie are not svmp- 
toma of cancer they are signs of impending dea th 
The female breast should be one of the loca 
twos fn which cancer is recognized earh for the 
breast a evpoted to observation both of patient 
and phyiidan Lnfortnnateh the woman fre- 
quently fails to notice change* in the contour of 
the breast and, as pain is virtually never felt in 
the earh stages of malignant disease her atten- 
tion is seldom called to the o c currence of a tumor 
of tha tvpe until it a far advanced On the con 
Iran earl) pain is present m tumors whi ch axe 
benign, and these are recognized much more 
promptls Artush* I believe that, than ks to 
wide spread pobbat* and educatsoaaJ efforts, we 
are observing as many benign as malignant 
growths of the female breast, if not more, in the 
past io vears This is real progress AD our 
experience ah our diagnostic judgment applied 
to the decision as to whether a given tumor of 
the breast is benign or malignant, can be laid 
aside m the face of one issue— the pres en ce of anv 
growth in the breast is the reason lor its removal 
Women g ene r a lly must be taught a safe slogan 
an empt* bouse is better than a poor tenant — 
remove that lump 

These prefimmary observations point the way 


to two farts upon which the cure of cancer of the 
breast depends (i) securing the patient before 
metastasis has taken place and (3) thorough tor 
gkal removal of all involved tissues The ques- 
tion of employing radiation in anv form, either 
before or after operation, Is of importance but 
radiatioo should oe co n si dered only as an aid m 
the cases suitable for operative interference. Per 
•anally I have depended upon postoperative in 
preference to pre-operative radiation This pro- 
cedure is, of course, open to argument- Even 
surgeon must follow ha own predilections founded 
upon individual experience I have always been 
afraid that, if I relied too much on wnat the 
radiologist could accomplish before operation, I 
might be tempted to do a Jess radical removal of 
the rsneer and its surrounding areas. At any 


rate, although for chosen patients I me radiation 
beforehand, fn some cues I have felt disappointed 
in the results and in other* I have failed to see the 
necessity for its toe- and still I have looked upon 
proper pent opera tire radiation as a ready resour c e 
whenever a complete operation ma* have faded. 
The use of pre-operative radiatioo might likewise 
be considered useful, but in a few of the cases 
that received prolonged treatment b* \ rav the 
skin and deeper areas were profoundfy Indurated, 
offering difficulties at operation one cue exhib- 
ited severe and almost uncontrollable oozing Be 
that as it mi) my object m referring to these 
methods a to emphasize m* belief that any mam 
mar> cancrr in the curable stage should be totally 
extirpated by a surgical operation done in the 
most adequate and finished manner possible. 
Methods of pallia tran or those used to prolong 
life over a certain period form no part of this 
discourse. 

I wish to mention briefly and without tedious 
tabula two that I have records of 5S personal case* 
of cancer of the breast among those operated an 
from 1911 to igy, all of whom lived beyond < 
vears and some of whom are now living and well 
after -o years I have eliminated all who died 
from anv cause whatev er within 5 years after the 
operation, although I know that some of these 
did not die of cancer The total number of opera 
lions (196) is unimportant, as I take It we are 
conc e rned here with reporting all our cured cues 
irrespective of percentages. Many of the cases as 
far back as 50 vears ago were rally inoperable 
but their breasts were removed to obviate local 
recurrence or for cosmetic purposes. At that tune 

E tienta did not come *0 earh- neither did we 
ve improved radiology to help us. In point of 
time the first case of the senes dates hark to 1911 
the jutsent was then aged 67 and fivrd about 15 
vears The oldest patient was 70 years of age 
operated upon m 1014 and died in 1954 of pneu- 
monia with pleural effusion. The youngest pa- 
tient, 35 years of age operated on In 1915, is 
living and well Forty of the patients were white 
and 18 colored The Last patient included in the 
report was operated 00 February to 1939, and 
is now without recurrence. Less than half of ad 
the patients received no radiation treatmeot- 
For the past 10 vears practically every one had 
po*r operative \ ray therapy- a few were radiated 
pre-opera tivdv as well Of the jS patients few 



ROYSTER CANCER OF THE BREAST IS CURABLE 


475 


lowed up to date and here reported as 5 year 
cure*, 6 are considered to have died of metastasis 
after 5 year* and 3 died of what appeared to be 
some form of malignancy after 10 years 

The remainder, 49 in number are either alive 
without recurrence or died of some Lntercurrent 
disease not connected with their breast cancers 
long after the limit of cure. 

I am aware that this report set* no notable 
example* I am aware also, that the survivors 
represent the most favorable types of breast 
malignancy, both from the clini cal aspects and 
from what we would now regard as pathological 


grading But I am equally conscious that here 
are all but a half hundred women who have lived 
out their expectancy as a result of the surgical 
removal of an organ affected with cancer from 
which they would eventually have diedj if this 
dread disease had not been recognued in time 
Failures there were many faflures. not only m 
cases Been too late, but also possibly from ua 
perfect judgment and technique. Yet here are 
the successful instances of which all of us have a 
goodly number These are the cases to stress in 
our endeavor to prove that, taken in time, cancer 
is curable. 
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CANCER OF THE BREAST IS CURABLE 1 

HUBERT A. ROYSTER, II D ? ACS Rauckjh, Norm 


C ANCER is a symptomleis disease There 
are no pathognomonic signs of its presence 
In any organ or tissue. It may exist In the 
Internal organa for a comparative!) long time 
without a disturbance of function or a suspicion 
of ite presence In its late hopeku stages cancer 
of any part of the body exhibit* pain, u terra Uoo 
discharge and cachexia, bat these art not symp- 
toms ofcancer the> are signs of impending death 
The female breast should be one of the loot 
tiona in which cancer 11 recognized early for the 
breait ti exposed to observation both of patient 
and phyiknan Unfortunate!) the woman fre 
quently fails to notice changes in the contour of 
the breast and, as pam is virtually never felt in 
the early stage* of malignant disease, her at ten 
two Is seldom called to tne occurrence of a tumor 
of this type until it a far advanced On the con 
trary early pam a present m tumors which are 
benign, and these are recognized much more 
promptly Actuallv I believe that, thanks to 
wide spread pubbatv and educational efforts, we 
are observing as man> benign as malignant 
growths of the female breast u not more, in the 
past io year* This h real progress All our 
experience all our diagnostic judgment applied 
to the decision as to whether a given tumor of 
the breast is benign or malignant, can be laid 
aside in the face of one mue — the presence of any 
growth in the breast is the reason for Its removal 
Women generally must be taught a safe slogan 
an empti bouse is better than a poor tenant — 
remove that lump 

These preliminary observations point the wa> 
to two facts upon which tbe cure of cancer of the 
breast depends (i) securing tbe patient before 
metastasis has taken place and (2) thorough sur 
gical removal of all involved tissues Tbe ques- 
tion of employing radiation in any form either 
before or after operation, is of importance but 
radiation should dc considered only as an aid In 
tbe cases suitable for operative interference. Per 
tonally I have depended upon postoperative, in 
preference to pre-operative, radiation This pro- 
cedure ta, of course, open to argument. Every 
surgeon must follow nil own predilections founded 
upon individual experience I have always been 
afraid that, if I relied too much on wnat tbe 
radiologist could accomplish before operation, I 
might Be tempted to do a leas radical removal of 
tbe cancer and Its surrounding areas. At any 
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rale although for chosen patients I me radlatkm 
beforehand In some case* I have felt disappointed 
in the results and in others I have failed to see tbe 
necessity for Its u*e and *tHJ I have looked upon 
proper postoperative radiation as a ready resource 
whenever a complete operation may' have failed. 
Tbe use of pre-operative radiation might likewise 
be considered useful but In a few <5 the cases 
that received prolonged treatment by \ ray tbe 
skin and deeper areas were profoundly Indurated, 
offering tfl Seal Lies at operation one case exhib- 
ited severe and almost uncontrollable raring Be 
that as it may my object In referring to these 
methods a to emphasize m> belief that an> mam- 
mary cancer In the curable stage should be totally 
extirpated by a surgical operation done In the 
most adequate and finished manner pouible 
Methods of palliation or those used to prolong 
life over a certain period form no part of this 
discourse. 

I wnh to mention brief!) and without tedious 
tabulation that I have records of 58 personal case* 
of cancer of the breast among those avers ted 00 
from 1911 to 19}^, all of whom lived be>cnd $ 
) ears and Kxne of whom are now living arid wefl 
after ro ) ears I have eliminated all who died 
from an) cause whatever within j )ears after the 
operation, although I know that some of these 
did not die of cancer The total number of opera 
tions (196) L unimportant, as I take it we arc 
concerned here with reporting all our cured cases 
irrespective of percentages Many of tbe case* as 
far back as 30 ) ears ago were really Inoperable, 
but their breasts were removed to obviate local 
recurrence or foe cosmetic purposes. At that time 
patients did not come so early neither did ae 
have unproved radiology to help us. In point cf 
time tbe first case of tbe series dates back to 1911 
the patient was then aged 67 and lived about 15 
year* The oldest patient was 70 yean of age, 
operated upon in 1014, and died in 1934 of P oeo ' 
moma with pleural effusion. Tbe youngest pa 
tient aj years of age operated on In 19x5, 1» still 
bring and well Forty 0/ the patients were white 
and 18 colored Tbe last patient included fn the 
report was operated on February so 1910 , , 
is now without recurrence. Leas than hal f cf* Jl 
the patients received no radiation treatmmt. 
For tbe past 10 years practically every one mad 
postoperative \ ray therapy a few were radbtrt 
pre-opera tively as well Of the 58 patients 10*- 
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PRIMARY CANCER OF THE VULVA, VAGINA AND FEMALE 
URETHRA FIVE YEAR RESULTS* 


FREDERICK J TAUSSIG M.D, F_A.CS. St. Ldotj, AIbsobm 


B EFORE proceeding to the body oi tills 
paper, may I continue briefly the 5 year 
statistics on cervical cancer reported at the 
Congress last year from the Barnard Fret Skin 
and Cancer Hospital where Dr GeHhorn and I 
have worked in alternate services for the past 38 
years. To the 64 cures out of 566 cases (a per 
centage of 11 3) can be added 53 cases from the 
year 1928-29, with 12 cures 7 ms makes a total 
of 615 cases with 75 cures, thus increasing the 
total percentage of cures to 13 3 Our operative 
results have been so much better than our radium 
results on early cases that I wish to endorse Dr 
Gellhom s statement of last year urging the re 
tentlon of surgery in our armamentarium for the 
treatment of cervical cancer 
Primary cancer of the vagina is very rare and 
almost universally fatal Out of a total of 37 
cases which were observed previous to October 
1029, at the Barnard Free Skin and Cancer Hos- 
pital, only 3 survived for more than 5 years, both 
were early cava treated with radium This makes 
the percentage of cures only 7 5 Many were too 
far advanced for treatment or refused treatment, 
50 that radiation was used in only 18 cases. We 
acknowledge our total inability to do anything 
effective for primary cancer of the vagina Radi 
cal operation was done in one recent cose with 
prompt recurrence. 

Cancer of the female urethra is somewhat more 
encouraging Taking only the 5 year case* at 
the Barnard Hospital and including 3 of my 
private case* I can report 14 patients with ure- 
thral carcinomata, of whom 4 survived the 5 year 
period of observation Of these 4 cured cases, 1 
13 living and well now for n years, 1 died of heart 
disease at the age of 84, n year* after treatment. 
1 died of breast cancer 8 years later without local 

TABtX V— CANCEJl OI THE TEMALE TJtETHSLA 
1906-1929 
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recurrence, and 1 is living and well 5 ^ea 
operation. From Table I It will be note 
the best results were obtained br lcxnl cl. 
or radiation combined with the doubie-n J 
set operation lor removal o! the tributary - 
glands. 

At present I prefer to treat the nretr 
radlum or radon seeds, rather than otter- 
gical excision which is so often fab owed n • 
tmence of untie In all favorable cases- 
tion is combined with the Basset openr 
removal of tributary inguinal and fe c d^ 

Of 5 cases thus far operated on hr rinm. 
there has been no fatality and only 3 

This method of radical lymph gh*— zc 
is of even greater value In the tieur..* - 
dnoma of the vulva. From 1906 to re- 
time I have seen 101 cases of valve o=r 
of this number 77 were seen previcr ~ 

1920 Out of these 77 cases 10 t— 
lessly advanced that they were - - red and 
treatment. Of the remaining i zr~ contribu- 
tbere were 20 five year cures an ei- tr percentage 
of 26 per cent, representing 3 - - e to opera 

treated cases. Most in teres tiur — 0 rc, rather 

of the results of various me tlxs idual cases 

shown in Table IL 
In spite of the fact that u 
patents with cancer of the v„ 
was <9 years, with the gre*te i mg bladder 
decade between 60 and 70 1 been intro- 
duce of the past 15 yean, * 0 f therapy 

radical lymph gland re*«eh - dividing the 
vulva and urethra. Out «£ ; the bladder 
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including vulvectomfe*, their *ere only i post 
opera tfve death* (5 1 per cent), 1 death co the 
eighth day from heart t* 3 nre and 1 on the twelfth 
day from cerebral embolism (Table III) In *plte 
of many case* of infected wound* there were do 
deaths from *ep*a No ft taE tie* from hmnoc 
rbage or opera the thock were noted In this *erie*. 
In *pite o 1 the long operation* and proximity to 
the large vessels of the groin 1 comxler the 
Basset lymph gUnd resection a safe operation 
provided the lurgeoc has had a little train mg for 
it My modification of Basset ■ original tech- 
nique ha* been full) 6e*cnbed in Curt l* Obtfdrus 
and Gynecology (\°1 a) The e**mual feature* 
of this operation consist of lav ing open the entire 
lngumnl canal, ligating (he deep epigastric \e**el* 
and removing the deep gtands situated to either 
side of the external Iliac \e**el» Then the roper 
fiaal inguinal and femoral gland* are freed at 
mane mduding all tome and gland* in Scarpa 1 
triangle up to the femoral nng B\ cutting 
Poupart * Ligament better •crew i* often ob- 
tained for the removal of the gland of Cloquet 
which 1* situated deeph beside the femoral 
vessels 

This operation ts bv no mean* hmited to early 
cancer* of the vul \ a The contra Indications are 
onh (r) extension to the vagina (3) large lymph 
glands adherent to the femoral vessels (3) ex 
tmueold age or debility In (be hut named group 
a nmple vul\ ectomv mu*t suffice Coantmg only 
the cases on m> own service aeen m the past lo 
}eor», I have done a complete Basset and vuhrt 
tornv on 34 out of 34 cases, an operabshty of over 
70 per cent In 3 additional case* a Basset wa* 
begun bet could not be ccennjeted because of 
dense! \ adherent Ivmph gland*. It t* evident 
therefore that I have not been selecting early 
ruses Awnredh it is encouraging If with an 
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operability of 70 per cent I have succeeded lo 
obtaining 5 year cure* In over 63 per cent 
The rationale of this method of treating cancer 
of the vulva Is further supported by the micro- 
scopic examination of the removed lymph 
gland* Out of the 19 Basset operation* ckne 
over s y ear* ago cancer wa* found present in the 
Ivmph glands 13 time* and yet fn 6 of these there 
was no recurrence during the 5 year period AH 
of the 6 earlier case* without detectable gland ro- 
ved cement r em ained free of recurrence. Includ- 
ing the 1 4 case* of Basset operation dooe tmee 
1939 we have ft total of 33 with cancer present In 
the tribe tan Ivmph glands 31 times, or exactly 
two- thirds of the case* The failure of \ ray or 
radium to produce more than temporary regres- 
sions In such cancerous gland* has been amply 
demonstrated by past experience* Radiol sur 
gical gland removal, therefore, would teem to he 
positively Indie* tea eicrpt in the presence cf 
definite operative contra Indication*. FhuDy 1 
should tie to strew that absence of palpable 
gtmds do« not mean absence of cancer anv more 
than the presence of numerous large hard lymph 
node* necessarily ngmfie* that these contain 
cancer roetastases 
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SOME REMARKS ON FIVE YEAR CURES IN MALIGNANT TUMORS 1 

EDWIN BEER, M D n T.A.CS- Nxw Yoix, Ntw Yoit 

\LTHOTJGH there it no doubt that various 6 A number of cases of infiltrating carcinoma 
A \ types of malignant tumors fan be surgi- of the bladder, u to 13 years after operation 
cafiy removed and the host survive without 7 A carcinoma of the tongue, 15 years after 
any evidence of local or distant recurrence, it is the first operation. 

Impossible to be sure that the patient is not har I have been asked to furnish this symposium 
boring an unrecognizable deposit The peculiar with mv results especially in bladder and kidney 
lties ln the biology of malignant cell»-~wh ether neoplasms and have recentH reviewed the 5 year 
they arise from normal ceSs by a process of cures for this occasion. What the exact value of a 
lo calised natural selection or by mutation — are review and enumeration of disconnected cases is, 
not sufficiently well understood to help us in de- I cannot quite grasp. We know that we can cure 
terminiog when a patient u really cured No test s certain number of carcinoma cases The patient 
for the presence of residua] growths Is known, however, wishes to know what his chance of a 5 
except possibly the prolan determination m tes- year cure is, and there we are likely to stumble 
ucular neoplasms and chorio-epithebomata. There In the Individual case, despite studies in micro- 
is no doubt that secondary and even local deposits icopical grading and microscopical determination 
of cancer cells remain dormant for years, only to of radio sensitivity it is practically impossible to 
spnng suddenly mto active growth and lead to a tell the individual patient what hfs chances ore, 
fatal outcome \ can ago S Olbert* reported such even if we are lucky enough to get the case early 
a striking dormancy in a melanosarcoma of the In general we can say that the earlier we get the 
choroid, which was treated by enucleation cases, the better the outlook, and therefore the 
Twenty four years later the patient developed profession should aim at early diagnosis. Even 
signs of myelitis and at autopsy showed melano- advanced cases however, may be cured, and 
sarcoma of lungs heart, liver and first dorsal should be given the chance. A valuable contribu 
\ ertebra All of us hare seen analogous cases tion would be the determination of the percentage 
even though the period of dormancy may not of cases in certain groups at thev come to opera 
have been so Jong tion, that are cured for 5 years or more, rather 

As yet we do not know whether this peculiar than an enumeration of so many individual cases 
behavior is intrinsic in the cancer cells or whether of a type of malignancy cured for 5 year* or more 
it is due to some Inhibitive influence exerted by by one or more surgeons. In mv subsequent 
the host. Moreover in these unusual cases, we analysis, I have attempted this, 
do not know what the life history would hare As a result of attempts at grading bladder 
been if the original growth had not been removed, tumors, considerable confusion has been intro- 
though clinical experience suggests that as a prac duced into the study of end results of therapy 
deal proposition excision of the primary deposit I can see no adequate excuse for *0 dividing the 
should be axiomatic epithelial growths developing in the bladder 

Having acted on this axiom many years ago, that benign papillomata are Interpreted as epr- 
during recent months I have seen or heard from thdial carcinomata Grade I, and in this report I 
a number of patients that are well after radical hare excluded all such papillomata, representing 
operadons for a variety of malignant conditions some 148 cases from my discussion In these so 
c S called Grade I carcinomata, m> results with 

r A Wihns tumor of the kidney in an adult, transurethral electrocoagulation hare been cure 
19 year* after operadon d\e in the great majontj of cases. However, the 

2 A colloid carcinoma of the stomach, 15 years results obtained in papillan carcinomata, with 

after operation and without infiltration of the bladder wall, and 

3 A carcinoma of the rectum n years after solid carcinomata, infiltrating ulcerating nodular 

operation, and more or less papillary, treated by various 

4 A carcinoma of the tabs 17 years after forma of therapy, fit properly mto this sym 

°P crat f on , posiom. These cases represent the real epithelial 

5 A carcinoma of the breast, 14 rears after malignancies of the bladder, and present one of the 

operauon, »*Jor urological problems of the da> A variety 

f ckxip 10 ? of therapeutical efforts has been applied to these 

C mbit »■«*** tk, CX^c»l Co»jm. ol tW -Wrtc., GJlcj* Sor^ocV OcioUr , r 
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cases, and limiting myaelf to oki treated or 
operated upon prior to 1930 I find that we hare 
the following results 

1 Non infiltrating cardnomata, 1 r casescnred 
by transurethral folgu ration or electrocoagulation 
with high frequency current, representing 55 per 
cent of total *0 treated and not lost to follow-up. 

* Noi>-in filtrating or moderately infiltrating, 
papillary carcinomata, 4 cases cured by Paraure- 
thral radlnm, usually with dectrocoagnli tkm, 
representing 11 percent of the total so treated and 
not lent to follow up 

5. Infiltrating papillary carcinomata involving 
the bladder wall more or leas diffusely 10 cases 
cured by operative exauoa according to the tech- 
nique doexfbed by me In rep r e se nting 

55 5 per cent of the total #0 treated and surviving 
the operation and not lost to foDow-up. 

4. Infiltrating, solid, ulcerating, more or less 
papillary carcinomata, diffusely involving the 
madder wall, 14 cases cured by ei Lenin e msec 
ticca, frequently with re-impkn taboo 0/ the 
ureter according to the above mentioned tech- 
nique, representing 40 per cent of the total so 
treated and surviving the operation and not lost 
to foDcv-up 

► S Infiltrating solid, ukeratlng more or less 
papillary carononuta diffusely involving the 
bladder wall, s cases cured by suprapubic cys- 
totomy and implantation of radium enanatxm 
seeds, representing 10 per cent of the total so 
treated and surviving the operation and not lost 
to follow-up 

6 Vtry utoutr «, solid, ulcerating more or lesa 
papillary carcinomata, diffusely involving the 
bladder wall, 4 cases cured by total cystectomy 
represen ting 57 per cent of the total to treated and 
surviving the operation 

With can tenia doc, diathermy or electric can- 
toy or Paqodin cautery and deep X ray there 
have bed no 5 year cures in carcinomata In- 
filtrating more or 1 cm diffusely the bladder waff. 

In summary therefore, m these 6 groups of 
definite carcinomata, I can report 45 cores m 

l#i Oj ■»( k ob# nr m caw a o# cuni 
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cases treated prior to 1930. It must be borne in 
mind that owing to tbe advanced age cf many of 
these patients when they p resen t themselves fee 
treatment, their life expectancy scarcely warrants 
a 5 year survival, and many more cases were «p- 
parentiy cured In etch category for periods of less 
than 5 years, but sufficiently long to consider 
cured. 

The results In kidney maligna m-W must be 
divided Into two categories, (1) the hyperaepb- 
romata or dear cell carcinomata, the adeno- 
carcinoma ta, the papHUrr and squamoos ceil 
carcinomata in adults, ana (j) the embryomata, 
Wilms tumors and sarcomata usually seen in 
childhood. 

In children prior to 1930 in Wilms tumors or 
embryomata we have no q year cures. It is hoped 
that pre-operative radiation followed by nephrec 
tomv may improve our results One caae of hype 
nephroma in a child, however was cured for over 
5 yean, giving in this group of 7 nephrectomies 
only 16.66 per cent cures. In view of the fact 
that all kidney tumors In children are not neces- 
sarily embryomata and in view of the fact that 
embryomata may vary in their malignancy the 
operative removal of such tumors should be 
regularly earned out 

In ad ulta prior to 1930, we have 7 frv c year cures 
in kidney tumors of the hypernephroma and 
adenocarcinoma and papillary enranoma type, 
1 five year cure In a Urge embryucu or Wilms type 
and 1 five year cure in a cairmoma of the ureter 
or o cases Ln all out of 34 surviving the operation 
and followed, making s6 per cent plus. 

In concluding It must be emphasized that In 
view 0/ the fact that the postoperative foflow-cp 
of tbe whole series of kkino tumors has been 
incomplete, the percentage of 5 year cures based 
on survival after operation and 5 year follow-up 
may represent a maximum percentage of cure* 
whereas in bladder tumors, when repeated cys- 
toscoplc check up (usually disagreeable to the 
patient) Is possible. It probably repr esents a mini- 
mum percentage cif cures. Tnese patients after 
several negative cystoscopies tend to be chary and 
refuse check op (and this sppCes to doctor* as 
wefl as other patients) In thu way diminWdEJ 
the nu mb er of 5 year cures. 
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FIVE YEAR CORES OF CANCER OF THE RECTUM BY THE 
RADICAL ABDOMINOPERINEAL EXCISION 1 

A- LAWRENCE ABEL, M-S.(Loxd ), FR-CXS.{Eifc,) London Ewolaxd 
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T HE cure of cancer of the rectum depends 
upon three main factors (1) the knowledge 
of the pathological paths along which the 
growth spreads, (2) the planning of an operation 
to include as much as possible of the fields of 
spread, (3) careful pre-operative, operative, and 
postoperative treatment 

1 The way in which cancer of the rectum 
spreads la too well known to need repetition here, 
except to remind ourselves that it occurs (a) in a 
downward direction to the ischiorectal fossa, (b) 
in a lateral direction on the levatores ani muscle*, 
and (c) most important of ah, in an upward 
direction along the course of the inferior mesen 
tenc artery and thence laterally toward the wall 
of the pelvic colon 

3 Three main principles of surgery are Involved 
in operating upon cancer of the rectum (1) Not 
only the growth but also ah removable fields of 
lymphatic spread must be extirpated aa widely as 
possible. In this instance the upward spread 
demands the moat careful attention, and should 
be removed just up to the point where the left 
colic artery arises from the inferior mesentenc 
artery (a) Where an operation Involves two 
different fields of maneuvers of which one la 
sterile and the other relatively infected, the asep- 
tic field should first be dealt with and closed off, 
and the infected area should be dealt with last, 
in order that the former may not be infected from 
it. (3) Before a primary growth la tampered 
with or manipulated in any way the blood and 
lymph vessels, which are liable to transmit metas- 
tatic cells into the venous and lymphatic arcula 
tions, should be ligated. Primary dissection 
should be earned out as far a* possible from the 
original growth. 

The only operation which fulfils these fund* 
mental principles is the radical abdominoperineal 
erosion introduced in 1907 by mv friend and 
senior colleague, Mr W Ernest Miles. 

3 Prt-opcralttc, operative end postoperative treat 
mexi In the pre-operative treatment, the follow 
mg measure* are followed (1) Care is taken to 
ensure that the patient’* general health, blood 
pressure, pube pressure and cardiac index, to- 
gether with renal and other vital functions, are 
satisfactory (2) Dehydration a combated and 


no purgation is allowed for 48 hour* before opera 
tion. (3) Careful attention Is paid to the state of 
the patient s bowels and any suspicion of obstruc 
tion is treated by performing a aecostomy or 
colostomy some days before the radical operation 
in other cases a 5 to 7 day course of careful colon 
wash-outs is earned out. (4) Any lack of hemo- 
globin or erythrocytes is combated by a prelim 
mary blood transfusion (5) Careful premedica 
tion is used — my routine is two-thirds grain 
pantopon and 1/510 gram scopolamine one hour 
beforehand. 

In the oberatne treatment during operation we 
find that the use of a spinal injection of 1 1500 
percaine markedly diminishes shock. Ether and 
chloroform are rigorously excluded, and nitrous 
oxide oxygen is employed as the general anti- 
thetic. 

About 10 years ago I introduced a blood trans- 
fusion as a regular routine postoperative practice 
for all cases, and for the last 2 year* have, in addi- 
tion, been giving continuous intravenous infusion 
with glucose- saline for the first 24 hour*, and 
sometimes longer, after the operation and mean- 
while all fluids b} mouth are withheld. 

In my opinion the most important new lines 
in technique have been (r) the routine use of 
spinal anesthesia, (2) the employment of nitrous 
oxide oxygen (3) careful pre-operative care of the 
intestine, (4) pre-operative building up of natural 
reserves, (5) absolute aseptic intestinal division, 
(6) presacral neurectomy, and the avoidance of 
urinarv infection, (7) immediate routine post 
operative blood transfusion, (8) continuous intra 
venous glucoae saline infusion. These measures 
have had a definite influence upon the mortality 
of the operation, which is steadily improving 

Ftve year cures I have the honor to report on 
164 survivals after this operation, operated on bj 
the staff of the Cancer Hospital, London, during 
the ^10 year period 1920 to 1929 inclusive. 

You have asked me to analyse my cases on a 
pathological basis and under the following head 
mgs (r) incipient, cancer (localized) without 
gland involvement, (2) cancer that has extended 
to the lymph node* (3) extensive local invasion 
with metastases (4) recurrent cancer 

As this tjpe of growth in Group 4 is Dot suitable 
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for the operabon It has perforce to be omitted 
la 70 of (be total aeries the exact pathological 
condition b known These are analyzed In 
Table I 


TABLE I 
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From this the following fact* emerge Earlj 
a. tei without glandular involvement have on 
the whole a higher 5 \ear cure rate than the more 
extensive ones In the central portico of the 


rectum thb radical operation is as efficadous In 
effecting a 5 jxar core In thoae xrith fyinph nodes 
involved as In those In which lymphatic invasloc 
cannot be demonstrated pathologically 
Of the total series of 164 survivals, 47 cates 
died id thin 5 years of the operation, 104 were 
alive and well 5 j ears and more after and 14 are 
tm traced. 

TABLE II — COMPLETE SERIES 


Sarstrak I&4 

Dwd la lew than 5 jean 47 

\li c ud well after j j ears 104 

Un traced 14 

Perea Ufe erf j ) ear carts 6j 4 


Out of all survivals 63 4 per cent were known 
to be alive and free from urns of the disease 5 
jean after the operation, if the untraced cases 
are Ignored 104 out of 150 cases traced represent 
a x year cure rate of 69.4 per cent 
1 have to express m> thanks to m> colleagues 
the Staff of the C a nc er Hospital, for their kind- 
ness in placing their material at mr disposal I 
also wish to convey to von and the board of 
Regents of this illustrious College rnj heartiest, 
and hu mb lest thanks for the great honor you have 
done me in Asking me to present the results at 
our work to yon today 
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MALIGNANT DISEASES OF THE MOUTH, PHARYNX AND LARYNX 
FIVE YEAR CURES 1 

GORDON B NEW M J) FAOS. iOT FREDERICK A. FIGI, MD, FACS BjOcimot, llDKaoT*. 
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W E are reporting 745 ones of malignant 
disease of the mouth, pharynx and lar 
vnx, in. which patients have survived 5 
or more > ears without recurrence. Treatment in 
these cases has been by surgical operation sur 
glcal diathermy and radiation, depending on 
previous treatment, situation of the lesion, type 
of growth presence or absence of involvement 
of lymph nodes, and the patient’s age and general 
condition 

Patients surviving 5 years or more after treat 
meat of a malignant growth of the upper jaw and 
antrum numbered 127 (2) The primary tumors 
of the antrum are those that apparently originate 
in the antrum itself the secondary tumors of the 
antrum are those that originate apparently in the 
upper Jaw and extend into the antrum. The 
tumors of the upper jaw and palate are those 
which are situated in the regions named without 


omj The end results in this group of cases are 
shown In Table I 

Patients surviving 5 or more years after opera 
tion for carcinoma of the lower jaw numbered 90 
In these cases the growth was destroyed by surgical 
diathermj and the submental and submaxillary 
lymph nodes were removed, if the mucous mem- 
brane of the cheek or floor of the mouth was in- 
volved In addition to this, radiation was used 
both localij and externally over the lymph nodes 
of the neck in the indicated cases. The end-results 
in these cases are given in Table IL 

TABLE I — MALIGNANT GROWTHS O T UPPER 
JAW AND ANTRUM 127 PATIENTS SURVIV- 
ING S OR MORE YEARS AJTER TREATMENT 


Five or more years after treatment for carcino- 
ma of the lip 357 patients operated on between 
1919 and 1927 were surviving (r) In general 
the primary lesions are widely excised and the 
bilateral submental and submaxillary lymph 
nodes are removed. In many cases in which the 
primary lesions have received previous treatment 
It is necessary to remove the lesion bj means of 
surgical diathemu or the cutting cautery and 
to delay plastic closure or reconstructive opera 
tion until there is a reasonable chance of the lesion 
not recurring If a submental or aubmasdlarv 
node 1% Involved an upper deep cervical dissection 
is done cm the involved side. Radiation is used 
in addition, parti cularl\ m cases m which lymph 
nodes are involved. The end results in this group 
of cases art recorded in Table UL 
Patients surviving 5 or more jears following 
treatment for carcinoma of the tongue numbered 
58 The local lesion in cases of this sort is treated 
by means of surgical diathermy, complete removal 
of the lesion by cauterj insertion of radium or a 
combination of these, depending on the situation, 
extent, and type of growth Radiation is ad 
ministered by means of radium emanation seeds 
or radium element points introduced into the 
primary lesion. The lymph nodes of the neck are 
removed except m epitheliomata of malignancy 
graded IV, followed bj Irradiation. In Table IV 
aregivtn the end results in this group of cases 
There were 44 patients surviving 5 or more 
years after treatment of malignant tumors of 
the pharynx and tonsil (3) This group does not 
Include the nasopharyngeal tumors. Primary 
lesions of low grade of malignancy are removed 

TABLE IL — MALIGNANT GROWTHS OR LOWER 
JAW 90 PATIENTS SURVIVING 5 OR MORE 
YEARS AFTER TREATMENT 
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TABLE HL— EPITHELIOMA OT THE LIP 157 PA 
TIENTB SURVTVILQ I OR MORE YEARS AFTER 
TREATMENT 
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TABLE I\ — EPITHELIOMA OT THE TONGUE it 
PATIENTS SUSTOTKO 5 OR MORE YEARS 
ATTER treatment 
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with the cutting cxa toy or by diathermy and 
tha u followed ay removal of nodes of the neck. 
Foe I mam of a high grade of malignancy and 
for lymphosarcomata, radii tkc fa applied by m 
trodoang the agent directly into tne primary 
lesion and placing it externally on the neck. For 
«r|i-r|rw-»rrjnnnt« ta of rnlmd tuiTOTT type, the tUIJ> 
ar fa removed through the pharynx or the aide 
of the neck, depending on where the largest per 
tioc pr e s ents. In Table V are shown the end- 
results in this group of cases 
Five or more years after operation, 69 patients 
who had carcinoma of the tirynx were surviving 
(4) For tumors of low grades of malignancy and 
in early cases, we perform thyrotomy and remove 
the growth, destroying the base of it by surgical 
diathermy In more advanced cases, the cartmge 
is removed along with the growth. In a small 
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group of cases in which the anterior commfasore 
a involved, this fa removed In one piece, after 
division of the hyoid bone and examination a 
made through the thyrohyoid membrane. For 
growths of the epiglottis preliminary tracheotcen 
is performed, and the primary lesion fa removed 
by surgical diathenny under suspension. In more 
advanced cases of tumor of the epiglottis, arv 
epiglottic fold, and base of the tongue, pharyn- 
gotamy is used. In cases in which there is fixation 
of one aide ctf the larynx, with involvement of the 
anterior commissure, and the lesion fa of a high 
grade of malignancy lar y ngectomy fa performed 
Radiation Is nsed before and after treatment cf 
the more malignant lesions. The end-results In 
these cases are shown In Table VL 
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FIVE YEAR SURVIVALS IK LYMPHATIC TUMORS 1 

LLOYD F GRAVER, M.D N*w Yoxr, Nnr Youc 


T~AIVE year survivals following treatment of 
Hodgian’* disease, lymphosarcoma, and 
leuarmia by irradiation are few Some 
writer* doubt that the average duration of life 
following enact of these diseases can be increased 
by the use of X rays or radium. This question 
cannot readily be answered bv statistics, largely 
because the great variations in duration of the 
natural course impair the value of averages. 

However, the dramatic primary regressions, 
and the lessening or disappearance of symptoms 
that are brought about by irradiation In muner 
ous Individual cases, suggest that life has been 
prolonged la these instances, at least, and full) 
justify the continued use of \ rays and radium 
In these fields. 


sarcoma, myeloid leucaemia and lymphatic leu 
carmia admitted to Memorial Hospital between 
1917 and July r xgig 

What can be done to improve these figures? 
In this entire group betterment of the patients' 
living conditions approach ng a general nfjpme 
as for tuberculosis will help to prolong survival. 
The various adjuvants, such as heliotherapy, 
arsenic, iron, liver, transfusions, and unreal re- 
moval of localized processes, cannot be discussed 
here. 

As for the result! by irradiation alone early 
diagnosis, except in the naturally acute forms of 
the diseases, with early judicious treatment, not 
necessarily heavy irradiation, will improve our 
figures. 


The following four tables show the $ year aur 

vivais in ca«s of Hodgkin', dbo*. lympho- „ BU: IOTCjanA _ jri vE year 
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THE SURGICAL TREATMENT OF CANCER OF THE STOMACH 1 

J SHELTON HORST. F\ M D FJi C S Rjcmokd, Via am* 

Fr»w li» S«pe»l DwvtMst it fa EUM 


ABOUT one-fourth or one third of the 110,000 
deaths from cancer ever} year m the United 
State* u from cancer of the stomach. 

There a no real problem a* to what the treat 
meat of gastric cancer should be Practically all 
malignant tumor* of the stomach, except the rare 
lymphosarcoma and the unusual small round cell 
caranoma from the deejwr layers of the mucosa, 
are radioresistant With im p r ovem ent in the 
technique of radiation doubtle** some further 
beneficial effect can be derived from this source 
but with the liver overlying the stomach and the 
pancreas behind it, an amount of radiation that 
would matenalh affect a gastric cancer that 11 
even mildly radioresistant would doubtless play 
havoc with these two vital organs We may aay 
then that while m some instances radiation is an 
adjutant, in the vast majority of cases of cancer 
of the stomach there is only one remedy surgical 
evasion, which is remarkably efficient if applied 
early Thus Balfour reports that in his records 
about 50 per cent of the patients in whom gastric 
caranomn tontined solely to the walls of the 
stomach ha# been widely remoted are olive and 
without recurrence 5 years after operation 

CLAShtncAnoN or opceatiow rox 

OASTXIC CAJTCEH 

The surgical therapeutics for cancer of the 
stomach may be dmaed into 6 different classes, 
3 of them with a view to cure, and 3 solely for 
palhatiou. The Billroth I operation, the Billroth 
II operation and total gastrectomy may be listed 
as curative operations while gastro-enterostomv 
the Devine operation, and gastrostomy are Only 
pallia tive 

In the first division is cancer of the pyloric end 
of the stomach in which it ls possible to do a rea 
sooably wide resection and then unite the stump 
of the stomach to the duodenum. Operations 
which proceed along this hnc are classified under 
the title of the Billroth I method, and the various 
techniques such as the Finney Haberer and others 
that accomplish this are termed modifications of 
the Billroth L 

In the second dlvmoo are the more extensive 
cancers of the pyloric portion or of the middle 
body of the stomach m which it ts not possfhle to 
brmg the stump of the stomach to the duodenum 
so the duodenum must be dosed and an anasto- 


mosis made to some portion of the Jejunum. This 
is known as the Billroth II method of operation 
and the various types of It as the r<Sya Hof 
mdster and Balfour techniques, are called modi- 
fications of the Billroth II prlnaple. 

In the third dlvmoo, the stomach b extensively 
Involved without surrounding me ta states, or the 
cardiac portion is affected, and here a total gas- 
trectomy may be indicated. This operation of 
course. Is applicable to only a comparatively 
small number of cases. 

In certain non- resectable cases of gastnc cancer 
often some palliative operation b Indicated. It is 
doubtful if gastro-enterostomy has any place In 
the treatment of cancer of the stoma c h. It cer 
tamly has a \ erv limited field, which Is apparently 
vanishing If the patient has a large mass In the 
pylonc end of the stomach and there are a f nr 
metis tases outside of the stomach or a small 
metastasis in the Lrver doubtless a partial gas- 
trectomy removing the sloughing septic mass, 
will male the patient more comfortable sod 
probably give a longer life than a gustro-entexos- 
tomy would 

riEMLinOI AITX3TBE3IA AXD 
Arm* ntEATUt-vr 

The pre-operative and postoperative treatment 
in all cases of cancer 0/ toe stomach b extremely 
Important Several times a day the patient should 
have a gastnc lavage under low pressure. Dehy 
dratiou Is corrected largely by proctoclysis, hypo- 
dermodyns or the Intravenous administration of 
dextrose in Ringer s solution which latter procr 
dure we have found particularly satisfactory 
Transfusion 0/ blood b often Indicated. 

Following the suggestion of \\ H. ffiggin*, 
the staff of St. Elizabeth s Hospital sc began 
about 10 years ago giving patients who were to 
be operated upon for gastnc cancer large quan- 
tities of dilute hydrochloric tod for several day* 
before the operation. Thu has a marked anti- 
septic effect and lessens the danger o / peritonitis 
Some Intraperl to neol vacane such a* that « 
Steinberg may also be helpful in preventing in 
fectioc. 

The anesthetic should be carefully chosen. In 
many cases operations for gastric cancer can be 
done under Load anesthesia, supplemented u 
necessary by ethylene or by nitrous oxide and 
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oxygen, and frequently if morphine and scopol- 
amine are given It can be completed under a local 
anaesthetic, infil trating just beneath the perito- 
neum after the method of Firnterer 

UODtriCATION OF BUXiOTH I OPERATION 

I shall not attempt to describe all of the dif 
ferent operations for cancer of the stomach, but 
shall only give those that appear to me to be the 
moet satisfactory' Some modification of the 
B illro th I technique can be applied more fre- 
quently than it Is used, but metastases of gastric 
cancer are prone to extend along the lesser curvu 
ture of the stomach, and an attempt to make a 
satisfactory approximation of the stomach to the 
duodenum should not prevent a sufficiently wide 
excision. The point of resection should be at least 
4 centimeters be) ond the apparent margin of the 
cancer If more of the stomach than this can be 
removed without impairing the conditions for the 
operation, it should De done. The first procedure 
after opening the peritoneal cavity, is inspection 
of the abdominal contents, feeling in the pelvis 
for metastases in the cul-de-sac, and examining 
the liver and the lymph nodes under the dia 
phragm If there is no contra indication for a 
radical operation and a Billroth I type of opera 
tion is applicable, the gastrohepatic omentum is 
opened. If the operation is done under local 
anesthesia, the tissue just beneath the posterior 
peritoneum above the pancreas and up toward the 
diaphragm on both sides of the spinal column are 
thoroughly infiltrated with o 5 per cent novocam 
solution to which has been added about 2 drops 
of r rooo adrenalin solution to the ounce If the 
needle is inserted just under the peritoneum no 
damage to the deeper structures will occur and 
the solution will m nitrate freely and block off all 
of the nerves In the region. 

The vessels along the lesser curvature of the 
stomach at the proposed point of resection are 
doubly damped and divided preferably with the 
electric cautery The gastrohepatic omentum, 
which is usually quite thm, is doubly damped and 
divided about its center and the vessels to the 
loric end of the stomach are similarly treated 
mg divided with the electric cautery The 
stomach is lifted up, making all movements as 
gentle as possible, not only to prevent shock but 
to avoid transplanting cancer cells. Gauze mois- 
tened with salt solution is placed in the lesser 
peritoneal cavity The stomach is lifted up with 
the hand, and with the fingers the gastrocolic 
omentum is pushed up The proper point of 
division along the lower border of the stomach is 
selected, the gastrocolic omentum is Incised, and 


the vessels axe doubly clamped and divided at 
the greater curvature Then the gastrocolic 
omentum is doubly clamped and divided in sec 
tlons toward the pylonc end of the stomach, 
keeping close to the colon. When the pylonc end 
of the stomach Is reached spedal care is taken to 
avoid injury of the mesenteric vessels of the 
transv ersc colon By lifting the stomach well up 
in this region and by separating any adhesions 
and pushing down the transverse mesocolon in 
jury’ to its vessels can usually he avoided, but it 
is high!) important to remove as much tissue as 
possible from around the pyloric end of the stom 
ach. 

The blood vessels are controlled by transfixing 
and tying each clamped segment with plain cat 
gut. The ends of some of these ligatures are left 
long Two ligatures are placed on the stump of 
the vessels along the lesser curvature, and the one 
nearest the point of division is left long This is 
to avoid the possibility of the ligature in this 
region slipping The portion of the stomach to be 
resected is thus Isolated entirely, except for its 
continuity with the rest of the stomach and with 
the duodenum Two stout Payr clamps ore placed 
on the body of the stomach as close together os 
possible. Two clamps preferably pedicle clamps 
such as the Ochsner or Kelly forceps, are placed 
on the duodenum just beyond the pylorus. The 
duodenum is divided between the clamps with the 
electric cautery, and then the stomach is incised 
between the two Payr clamps with the electric 
cautery taking care to cauterize the stump of the 
stomach thoroughly so that the Payr clamp is 
heated sufficiently to char the tissues withm its 
grasp This not only kills any cancer cells that 
may be in the grasp of the clamp and so adds 
somewhat to the chances of cure, but also tends 
to control bleeding The stump of the stomach 
is brought over to the stump of the duodenum 
If there is not sufficient undersurface of the duo- 
denum exposed the pancreas is dissected back, 
preferably with a few light strokes of the electric 
cautery 

In many instances when the stump of the stom- 
ach apparently cannot be brought over to the 
duodenum, the stomach may be mobilized by 
slipping the hand under the cardiac end, stretch- 
ing or dividing any adherent bands, and dividing 
the pstnc artery if necessary Often these manip- 
ulations will be so effective that even a small rem- 
nant of stomach which at first it seems impossible 
to bring over can be mobilized and sutured to the 
duodenum without tension 

Beginning at the upper border, a senes of Inter 
rupted mattress sutures of 00 tanned or chromic 
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catgut b pbced uniting the posterior surface erf 
the stump of the duodenum to the upper portion 
of the posterior surface of the stump erf the » to co- 
ach. AH of the*: tut urn are placed before any 
one b tied (Fig i) When they are tied the ends 
of the upper and of the lower future* are left long 
at tractor suture*. The clomp a removed from 
the itump of the duodenum and any regurgitant 
duodenal content is removed with a auction ap- 
paratus Bleeding \esreh are clamped with small 
nemos tata. The Payr damp cm the itump of the 
Itomach it removed, bleeding points are clamped 
and the gaitric content! are withdrawn with a 
auction apparatus. Tbe itomach of course, sboald 
have been washed out a abort while before the 
operation. Occasionally in marked pyloric ob- 
struction gastric lav-age will not remove aQ of the 
con tents of the stomach m some cases I hare 
found food, auch os corn or beans, that was eaten 
several days before. If it is suspected that this 
may occur there is placed among the instruments 
a small soup ladle, with which the contents of the 
stomach can be ladled out, after which tbe stomach 
Is cleaned with salt solution. If the surrounding 
tissues are well protected with moist game, and 
care is used in the ladling but httle soiling occurs, 
and if abundant hydrochloric and has been given 
for several days before the operation this material 
should not be very septic 

No effort Is made to tnm away the margins of 
the crushed tisane A study of the sutured intes- 
tine and stomach shows that the margin of the 
wound always degenerates and tissue that is held 
by sutures firmly enough to produce complete 
haunostasii will slough off so tint trimming away 
the margins of crushed or charred tisane Is of no 
advantage so far as eventual healing is concerned, 
causes an additional loss of blood, and unneces- 
sarily exposes fresh turf aces to the contents of 
the atonach and duodenum. 

A future of No i tanned or chromic catgut is 
begun, going from the mucous membrane on the 
upper border of the itump of the stomach out 
ward, returning through the upper border of the 
stump of the duodenum from without inward. 
This knot b tied several times, and the short end 
Is damped If the stump of the stomach is large 
its lower portion is clamped wuh a pedicle forceps. 
This suture is continued downward as a lock 


and its location Is accurately ascertained by 
putting tbe finger into the duodenum. This Jn- 
diioc flares open the duodenum and permits 
about two more stitches of the continuous lock 
stitch, uniting tbe stomach to the duodenum. 
Then the suture Is continued over tbe redundant 
lower portion of the gastric stump and tied at 
tbe greater curvature (Fig j) OccaaknaHy by 
flaring open the duodenum thus, if the stomach 
is not large, an end-to-end union can be made 
but usually there Is a redundancy of tbe stump. 

A second suture Is begun as the first suture, 
pflinne from within outward at tbe lesser cum 
turc of the stomach and from without inward at 
the upper border of tbe duodenum. After tying 
this suture. Its abort end is tied several times to 
the short end of the preceding so tore. This makes 
for additional security This suture b earned 
anteriorly as a continuous stitch. Where there are 
bleeding vessels, an additional loop of the stitch 
Is taken to secure hemostasis. The suture is 
placed as far as possible from within, bong 
tightened only oo the left side as it em e r ges Iran 
the stump of the duodenum while pressure Is 
made Just b eh ind it, as shown In the ill nit ra tio n - 
In this way not only Is hsemostasts secured, which 
cannot be satisfactorily done by the continuous 
mattress suture, but the raw margins are Inverted 
almost as though the suture were applied entirely 
from within (Fig 4) When the lower border of 
the duodenum is readied this suture, too b con- 
tinued onto the redundant stump of tbe stomach 
and terminates at Its lower border A suture of No. 
00 tanned or chromic catgut 1* begun as a purse- 
string suture at the lower border of the stomach, 
Invaginjting the redundant teat (Fig 5) It b 
then carried upward, as a continuous mattress or 
nght angle suture with an occasional backstitch, 
and terminates at the upper border of the stom- 
ach. At this pomt the ligatures on the vessels at 
the upper header of the duodenum and on the 
resseb of the lessa- curvature of the s t oma c h are 
tied together and over them b Inserted a purse- 
string or a mattress sutur e of No. 00 t i rrord or 
rttr nm W- catgut, still fur ther In vagina ting the 
tissues This region b particularly subject to 
peristabb and traction, and additional suturing 
n ere b advisable. At the lower border where the 
redundant teat of stomach was tu cked In, a parse 


stitch, snugly m ut in g the posterior margin of the string suture of No. 00 tanned or chromic catgut 
stamp of the stomach to tbe posterior margin of a placed, and after It b tied the ends are passed 
the stump of the duodenum (Fig 1) When the through adjacent peritoneal covered fat an d are 
lower border of the duodenum b reached, its again tied. A few additional Interrupted sutures 
anterior waD b Incised for i}i to 1 W Inches (5 to of No 00 tanned or chromic catgut mar be 
4 cm.) Thb indslan should be Just below the placed anteriorly and if peritoneal covered fat b 
center of the an tenor surface of the duodenum, handy it b a bo caught in the suture. 
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Fig 1 The segment of 1 1* rtooadi ha* been removed. 
The pottenoT of the ■tump of the tfomich I* *o- 

tnred to the posterior margin of the rtutnp of the duo- 
denum with interrupted raattre** «uture» of fine tanned or 
chromic catgut All of the raturo are placed before any 
one is tied 

This operation I have been doing with much 
satisfaction for the past 10 years in cancer of the 
stomach and in ulcers of the pyloric portion of 
the stomach. Its advantages are that the patho- 
logical lesion is excised and the physiological 
function of the stomach vs restored as nearly as 
possible to normal The phvsiologicall) active 
lesser curvature of the stomach is alined with the 
upper border of the duodenum which is Its normal 
relationship. The physiologically inactive greater 
curvature is easily folded in. The great objection 
to the ongmal Billroth I operation the so called 
"dead!) triangle’ which occurred when the stump 
of the duodenum was alined to the greater curva 
ture of the stomach, is avoided. B> in vagina ting 
the gastnc stump along the greater curvature 
where it is quite mobile and d> bringing over 
peritoneal covered fat, this region is made secure. 
Klanng open the duodenum after It has been fixed 
b> sutures doe* not displace its relationship to the 
upper border of the stomach and at the same 
time gives a wide opening which prevents con 
traction and will doubtless be a sufficient exit for 



Fig. * The Internal row of futures Is being applied 
uniting the posterior margin of the riump of the ■tomach 
to the posterior margin of the ftump of the duodenum. 
The dotted line showi where the fndsfon will be made Ifl 
the duodenum to flare It open. 

food even if recurrence of the cancer makes some 
obstruction in this region. 

The field of operation is limited to the vicinity 
of the lesion and does not involve the possibihtleJ 
of spreading bactenal infection or cancer cells to 
the other organs or to tissues below the trans- 
verse mesocolon, which might be possible m the 
types of Billroth II 

It is well known that in many cases of cancer of 
the stomach there is some free hydrochloric acid 
in the gastnc juice- If there is no free hydro- 
chlonc add at the tune of operation and the 
tient is cured b> removing the cancer it maj 
reasonably assumed that the secretion of hy 
drochlonc aad will be resumed m at least some 
cases. Physiologists have shown that the sensi- 
tiveness of the intestinal mucosa to hydrochloric 
add increases from the duodenum down, and that 
the duodenum normally has far more resistance 
to hydrochloric acid than any other portion of the 
intestinal tract It is readil> conceivable that 
what not infrequently happens in partial gas- 
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F* 3 Tbe duodenum hu bcm flsrrd open sad tbe 
pcatenor row of •ulnra u about completed 


tract omy for peptic ulcer in which the Billroth II 
tyne of operation l* done — development of a jeju 
nal ulcer — may occastonallv occur in partial gas- 
trectomy for cancer when the Billroth II type is 
done Thus, Fordyce B St John has reported a 
case of death from lejunal ulcer which followed 
some time after a Polya. type resec two foe cancer 
of the stomach 

The technique described most often be modified 
to suit the conditions If for instance, there are 
adhesions along the bead of the pancreas, it wiD 
be best to divide tbe stomach between the Pavr 
damps and dissect it toward the pyloric end 
preferably with the cautery and if necessary lo- 
ci ode a small portion o f the pancreas in the dis- 
section If there seem to bo adhesions and special 
involvement along the lesser curvature, the gas- 
trocolic omentum should be first opened and then 
the stomach can be divided between the Payr 
clam pa, the duodenum betw een damps, and 
finally the dissection made toward the lesser 
curvature 

In occasional cases the transverse colon a In- 
volved, so m order to maintain the principle of 
block dissection the gastrohepatlc omen tum is 
first divided in segments, the stomach doubly 
clamped and divided about its middle, and the 
duodenum also divided The stomach is then 
lifted up, the mesocolon is dhided In segments, 
and the regions for section of the transverse colon 


are doubly damped and divided with the cautery 
thoroughly’ chairing the stumps. The stomach is 
then united to the duodenum, as has been de 
scribed, and lastly, the stump of the transverse 
colon are treated. The kind of treatment depends 
largely upon tbe condition of the patient If the 
patient is quite fat, or if his condition is not good, 
it will doubtless be best to bring the stumps of the 
colon Into tbe wound^ leaving tbe damps upon 
them, and to do a right colostomy through a 
muscle splitting indsfoo bringing up the first 
portion of the ascending colon onto the abdominal 
a all placing a glass rod beneath it, and then open- 
ing the nr o rm. This procedure would probably 
be Indicated even with a direct anastemrab of the 
colon, a bfa-h may be advisable when the patient 
is thin with an empty bowel 

Tbe type of operation described has, I think, 
a far largeT field than has been generally crrdltea 
to it Undoubtedly howe ver there are many 
cases fa which the stump of the stomach cannot 
be satisfactorily united to the duodenum, and 
here some type of Billroth II operation should be 
done. 

MODmcATiaxs or Bn-iaom n 

The most popular type of Billroth II Is the 
1*61 j-a operation, fa which the jejanum b brought 
up through a rent in tbe mesocolon and sutured 
to the stump of the stomach as an end-to-side 
union. If it a possible to do so the anastomosis 
b drawn down through the rent fa the mesocoion, 
so it lies below the mesocolon and i rubles a 
posterior gastro-enterostomy 

In some instances, when this b difficult, the 
modification introduced by Balfour b eo ceUen t, 
bringing the Jejunum over the colon and suturing 
it to the stomp of the stomach. When thb pro- 
cedure is adopted a long loop of lejanum should 
be chosen because the oral end of the loop if too 
short swells and may cause obstruction- An 
entero-anastomosfs should be made between tit 
two limbs of jejunum. Just below tbe t_rarir\ erw 
colon. 

The Hofmebter modification of the Bfflroth II 
appears to me to be better than the usual DSyp 
In the Hof master operation, which b particularly 
applicable when the stump of the stomach b 
large the upper portion of the stump b dosed by 
sutures and tne lower half or third b left o pen and 
anastomosed to tbe jejunum end-to-side (Fig 6; 
In such cases it will be less difficult to bring down 
the lower portion of the stump of the stomach ft* 
the anastomosis than to bring down all of it, ^ 
with tbe PiBya operation. One objection to the 
Hofmebter operation b that if the inenin of tbe 


HORSLEY SURGICAL TREATMENT OF CANCER OF THE STOMACH 49' 



Fir. 4 The anterior row of tntara, which wxi begun u 
explained In the tot, b continued downward in «uch a 
way u to Invert the margin* c< the atomach and duo- 
denum The antare b drawn taut only aa It emerges from 
the duodenal mncoaa, while procure with the thumb or 
finger U made on the wound behind the st it c h . 

gastrectomy is made in such a manner aa to leave 
a marked redundancy along the greater curve 
ture, infolding of the upper portion of the a tump 
may convert the lower portion into a kind of 
snout and produce occlusion. To avoid this, the 
Incision in the stomach should be made with a 



Fig. 5- A purae-atriD* an ture of fine tanned or chromic 
tgut a placed at the lower portion of the Mump of the 


catgut a placed 
atomarh, invert! 


attachments to the stomach along the greater and 
leaser curvatures are severed as in a partial gas- 
trectomy A rubber catheter is inserted at some 
portion of the stomach where the wall seems to be 
normal and fastened with a purse-string suture 
of linen which also transfixes the catheter Another 
purse string suture buries the catheter still fur 
ther (Fig 7 A) The catheter Is connected at 
intervals with a suction apparatus and so draws 
off gas and the fluid contents of the stomach In 
this way regurgitation into the oesophagus that 
might be caused by lifting up the stomach is 
avoided This regurgitated fluid may flow back 
again into the abdomen when the oesophagus is 
divided. The attachments to the spied are deli 


distinct slant from the lesser curvature down 
ward and to the left Even then, if there appears 
to be too much redundancy, the lower portion of 
the stump should be cut away 

TOTAL OASTMCTOUY 

While total gastrectomy has a limited field this 
field is definite and with improvement in tech 
mque, and in the pre-operative and postoperative 
care of the patient, this operation will be more 
often indicated. 

In total gastrectomy infection is more likely to 
occur than In partial gastrectomy, and drainage 
should usually be provided. In this operation the 


cate and must be carefully clamped and divided. 
Thorough hemostasis is made. The clamped 
tissue is controlled by transfixing and tying it with 
plain catgut. The duodenum is doubly clamped 
with pedicle damps and divided with the cautery 
The stomach is lifted up using suction through 
the catheter at intervals. The stomach thus 
forms a kind of handle for the oesophagus, a val- 
uable suggestion of Hoymhan, 

The loop of jejunum for the anastomosis is 
chosen with spedal reference to having the oral 
part of the loop sufficiently long to reach the 
diaphragm not only without tension, but with a 
redundant portion of it hanging well below the 
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F*t 6 Tb* ichfnf of the llo< roralfr opmlior. a 
modifies lion of lb* Billroth II thnwi ihc ftoenJ principle* 
of it* tednuqoe Thu r» a anatino cj tbe P6Ff» opmtlofi 
In order to pm rat coofcKMC the culon u Dot rrprrH-titrd 
m the (ketch, bat the kiop of jmnam i» brought ap 
throujh ml in the rae*oaJr*i The upper part ol the 
ttnrnp ol the atomic h ts ck*ctl «rwt the anaitocnoan of the 
jti mimn a made with the lower poruoo of the stomp 
ol the ttoamrh, untead o l throughout tts « bole lenfth 

traits'. erse colon The part of tbe loop to be 
anastomosed is isolated in small rubber bands 
which art thrust through the mesentery These 
art superior to damps and art less in the wa\ 
\n interrupted suture of silk or linen n j*s?ed 
from the upper turfacc of the *»de of the jejunum, 
about baliwa\ between the mesenteric and the 
coo\*ta border to the left portion of the posterior 
surface of the oesophagus The ends art left long 
\ similar suture is inserted between the right 
border of the oesophagus and the jejunum, leering 
space of about i >4 to iK inches (4 to 4 5 an ) 
between the two sutures (Fig 7) While these 
tractor sutures are held taut, a continuous suture 
of silk or linen unites the jejunum to the posterior 
wall of the (esophagus One end of the tractor 
suture ma> be utilised for this suture. The sac 
tion apparatus is dacotmected from the catheter 
after the stomach has been thoroughly emptied, 
and a transverse main® a made In the posterior 
wall of the (esophagus beginning on the right side 
An incision is made in the jejunum about inch 
(o 6 cm ) from the suture tine. The oesophagus 
and jejunum should be thoroughly packed around 
w 1th moist game before the sutures are placed and 


as soon as the opening Into the oesophagus and the 
jejunum is made the suction apparatus a applied. 
Beginning on the right side a linen or silk suture 
In a small curved needle unite* the posterior 
margin of the incision in the je ju n um to the pos- 
terior margin of the mdikm m the (esophagus. 
The suturing Is then continued until the left bor 
der of the (esophagus and the left extremitr of 
the mdsfcm in the jejunum have been reached. 
The Incision in the oesophagus Is earned ante 
riarl) catching the margin of the (esophagus as 
it is cut In order to present retraction. The suture 
h continued around antenoriv uniting the ante 
nor margin of the wound In the (esophagus to the 
anterior margin of the wound in the jejunum. As 
far a* possible It Is well to appl\ this suture from 
within, thawing the suture snugly as It emerges 
from the inner surface of the (esophagus, as has 
been described In the operation for partial gis- 
trectotnv The suture is tied to its original cod, 
00 the right side. The ends of the tractor sutures 
are cut snort. 

The first row of suture* is again taken up and 
earned anteriorly as a continuous suture burying 
the inner row and is tied to its original end Over 
this is placed a series of interrupted mattress 
suture*, preferably of No. 00 tanned or chromic 
catgut to ghe further strength to the amoo, arid 
particularly reinforcing the two lateral borders 
If any available peritoneal covered fat is found it 
should be brought over and caught with the long 
ends of these mattress sutures. 

Instead of dosing the stump of the duodenum, 
the right half of the jejunal loop U brought mer 
and sutured to the stump of the duodenum end- 
to-aide B\ this procedure several things art 
accomplished Oiice I lost a patient after a total 
gastrectonn because of a r ol\ ulus in the loop of 
jejunum that extended from the entero-anasto- 
moais to the oesophagus. By fixing the jejunum 
to the duodenum this accident can be avoided. 
Second, the duodenal content* can readily dram 
into this loop if there happens to be some block 
age low er down. Third a duodenal fistula Is I<* 
liable to occur with the easy emptying of the 
duodenum (Fig 7B) 

At a point just below the trans v erse colon an 
entero-anastomoarS Is made between the two 
loop* of jejunum and about 6 inches farther down 
a medium tired soft rubber catheter which has 
been passed through a stab wound to the left of 
the abdominal incision is introduced oiJiqueiv 
into the jejunum for feeding this is dene sc 
cording to the method of U itrel, or better 
according to a modification of the Coffer prin- 
ciple. 
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FI* 7 Total rmilrcdotny The ftomach ha* bom 
•cvrrtd from all of iu attach menu except the coophigu*, 
and a catheter has been Inaerted in order to keep the 
ttoenach empty Following the auggatloc at iloymhan, 
the atomach b turned np out ol the upper portion of the 
abdominal wound onto the cheat, and la uacd aa a handle for 
erpoalng the craophagna Tractor aoturea of adk or linen 
are Inaerted at each border of the ceaophagto, and the 
jejunum and the ccaopharua are united with a continuous 
future of adk or linen. Coproataab of the jejunum U pro- 
vided by narrow robber bands throat through the mesen- 
tery Tne dotted line* indicate where the Indsioo will be 
made into the ocaophago* and Into the jejunum. Insert A 
ihowi the rubber catheter in position Insert D shows the 
anaatomoab of the ceaophagua and jejunum, the unkm of 
the stump of the duodenum to the jejunum, and the 
entero-anastomoab. 

Owing parti} to the extensive manipulation and 
to the multiple openings in the bowel, and to the 
exposure of the oesophageal lumen, Infection is 
much more likely to occur following this proce 
dure than in partial gastrectomy, where drainage 
is rarely if ever needed Through a stab wound 
in the left loin a long medium sized soft rubber 
drainage tube with several additional perforations 
is earned up to the cavity left b> removing the 
cardiac end of the stomach. TTiis tube fixed b\ 
suture to the skin, should not be in contact with 
the line of sutures but about an Inch from it. 

This operation is rather prolonged but by 
using continuous intra\ enous injection of dextrose 
in Ringer’s solution and giving a transfusion of 
blood after the operation, shock can be combated. 



Fig 8 The Devine opemtioo. The stomach ha* been 
divided between the two clamp*, one of which ha* been 
thrust through the rent in the mesocolon. The dbtal 
*tump of the •tofnach b closed, and the proximal end 
united to the jejunum after the manner of a PtSIya opera 
tion. It b then. If possible, drawn down through the rent 
in the mesocolon. 

PALLIATIVE OPERATIONS 

Not infrequently a large fun gating tumor of the 
stomach, which is often a colloid cancer, will give 
a better prospect for cure than a small cancer 
which ulcerates and metastasizes quick!} Dr 
W J Mayo s apt remark that cancer commg to 
you is less malignant than cancer going from you, 
is real wisdom However, these large cancerous 
masses ma} be found so adherent and extensive 
around the p} loro us as to defy an} reasonable 
effort at resection When this is the cose a type 
of pallia ti\ e operation such as that suggested b} 
Devine of Australia for certain lesions m the 
p}k>nc end of the stomach and a modification 
of which has been used b\ Pack of the Memorial 
Hospital in New York for pyloric enneer ma} 
be adopted This operation seems to have all of 
the advantages and none of the disadvantages of 
gastro-enterostom} Clamps on the atomach are 
placed the clamp on the oral side being inserted 
through a rent in the mesocolon The stomach 
Is severed between clamps, preferably with the 
cauter} about the middle of the bodv of the 
stomach, leaving ample margin for infolding the 
p> lone stump The cardiac end is brought down 
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through the rent in the mesocolon and is sutured 
to the jejunum somewhat after the manner of a 
gmstro-enterostomy (Fig 8) Or u P»ci does, 
both ends of the stomsch may be dosed and then 
a poatmor gaatro-enterastomy made If this can- 
not be dont the jejunum may be united to the 
stomach In front of the transverse colon and an 
entero-anastamosa made lower down In tins 
way the diseased mas# at the pylorus Is shunted 
off from the course of the food and given complete 
rest In the instances w which the mass proves to 
be not malignant, permanent recovery may be 
expected, but even when cancerous the growth 
of the neoplasm is to some extent retarded b> the 
rest afforded the tisaue, and a read) emptying 
of the stomach is secured 

As has been mentioned gastro-enterostomy has 
httk if any place in the surgical therapy of gastric 


In cancer of the cardiac portion of the stomach, 
where obstruction to swallowing is produced a 
gastrostomy accord mg to the method of Jonewav 
m which a strip from the an ten or wall of the 
stomach with its bate at the greater curvature is 
made Into a tube for the gastroatom) n a good 
procedure For a permanent gastrostomy this 
operation is superior to the oblique implantation 
of a tube according to the itxd method^ because 
It leaves a channel lined with mucosa which Is not 
only more comfortable and more readih con- 
trolled, but which mi) be dilated and through 
which by means of a cysUacope radon Implants 
can be inserted into the growth pr es ent in the 
stomach. 


COHCLOTrOf 

We have, then, operations applicable to the 
cure or to the relief of cancer wherever It occun 
m the stomach. As the majority of cancers are 
in the pyloric portion and in the adjoining part 
of the body oi the stomach, extirpation by the 
modification of the Billroth I described can often 
be done, or if this >s Inapplicable some form of 
the Billroth II may be used. When the cardiac 
portion Is Involved or when the stomach Is exten- 
sively diseased, a total gastrectomy may occa- 
sionally be done In inoperable conditions with 
obstruction, the operation of Devine when the 
cancer is In the pyloric end, or a gastrostomy 
according to the janeway technique when the 
occlusion is at the cardiac end, may be used. 
With an accurate diag nos is and a ■tnlf nl execu- 
tion of these operations, many lives can doubtless 
be saved that are now given up as hopeless. Nat 
urally stomach surgery requires tr ainin g and 
experience and it will be found that with increas- 
ing experience case* that formerly a ere con- 
demned as hopeless may sometimes be salvaged 
This, of course, may mean a mounting rate of 
operative mortality but it wQl also mean an 
increased total number of cures and a huger num- 
ber of cases that can be considered resectable 
REFERENCES 

BAlxoca, D C Imhcatfcos for the •until treatment of 
arcQOfiw of the ttoroich Scrj GyufC k OUt, upp, 
59 4JJ-4SO 

noaiirr J Shelton S um y of the Stomach im 
D uodenum St Lmk TbeC V Mcrntry Co I9U 
St Jean, Fcmrrcx B Tbe end result* foflowu* wmt*J 
treatment of pstnc cmaar Unpubhihed. 



WARD, SACKETT RADIUM THERAPY OF CARCINOMA OF THE CERVIX UTERI 49s 


RADIUM THERAPY OF CARCINOMA OF THE CERVIX UTERI 

The Standard Treatment in Use in the Cancer Clinic or the Woman 8 Hospital, New Yore, 
and a Combined Statistical Report or Five and Ten Year Results Series I9i9~i9 a 9 1 
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S INCE we commenced to treat cancer of the 
cervix with radium In 1^19, we have pub- 
lished our 5 year results in 1925 1928, 1930 
and 1932 We have now completed 2 more 5 
year soles, or 10 senes In 15 ytars, and are report 
Jng our combined results. 

As our expen ence increases we feel that a 10 
year observation period gives us a more accurate 
evaluation of the curability of cancer by radiation 
therapy than the 5 year standard therefore we 
are Including in this report our 10 year results 
as well. 

The standard technique we employ has been 
practically stabilized since 1920, the essential 
features arc as follows The preliminary building 
up of the patient s resistance when indicated in 
cachectic cases fa accomplished by giving a blood 
transfusion if possible, as suggested by Farrar, 
spinal anesthesia fa employed (half dose only is 
necessary) instead of a general anrothetic when 
there fa no contra Indication. We believe anres- 
thesia of some sort is necessary for accurate diag 
nosis and biopsy, and for the correct application 
of the radium In most cases. We give an initial 
dosage of 3 600 to 4,200 milligram hours of radi 
um, depending cm the extent and size of the can 
cerous growth. One hundred milligrams are placed 
intracervically with the emuvalent of 1 millimeter 
of platinum screening, ana m the periphery at the 
junction of the cervix with the vaginal fomices 
platinum needles (o 5 millimeter) containing 12# 
to 13 milligrams each are inserted, or if the vaginal 
vault is Invaded, 75 milligrams of radium m silver 
boxes axe used in a spring colpostat similar in 
principle to that of Regaud. 

In exceptional cases of extensive disease we 
have used from 6 000 to 6 700 milligram hours for 
the initial dose. Since 1930 high voltage \ ray 
therapy has been employed by Dr McIntosh 
who is in charge of our X ray Department ac 
cording to the following technique in Class, HI 
and IV cases Two senes 6 to 8 weeks apart, 4 
portals 800 r per portal, at 200 kilovolts 30 
mDliampires, 50 centimeter distance o 5 centi- 
meter copper and 1 centimeter aluminum filter 
The size of portals vanes with the patient and 
the extent of disease. Occasionally a third senes 
has been given. 

Prtmlfdla lb* «q tSa Treatment of Cucer b*for» tS* 


Since June, 1933 we have been using the frac 
tional treatment whenever It has been f easib le to 
have continued control and co-operation of the 
patient. The same factors of tn fill amperage, filter 
and voltage are used, the distance fa increased to 
70 centimeters and a fractional distribution of 
dosage is given as follows Two portals are treated 
daily an the same side anteriorly and posteriorly, 
each side of pelvis therefore, receiving treatment 
every other day Two hundred r fa given to one 
anterior and one posterior portal dally until all 
portals have received 2,000 to 2,400 r each 
Occasionally 250 r per portal is given. The exact 
amount and speed of administration are judged 
in each individual case. This treatment taxes 
from 3 to 3X weeks and fa not ordinarily repeated. 

We are in accord with Dr McIntosh’s belief 
that this fractional method gives greater promise 
of success, and fa preferable whenever possible m 
spite of its economic disadvantages. In cases 
with extensive disease we have lately been fol 
lowing the practice of Healy and others of pre 
ceding the radium application with the X ray 
therapy 

Potassium permanganate douche* and an de 
vated posture to promote drainage and separation 
of any slough are begun at once. In cases where 
there fa an exuberant cauliflower mass protruding 
mto the vagina, we remove it with the high fre- 
quency knife before applying the radium. Biop- 
sies are all done with the same instrument. 

We stress the importance of distance screening 
by' distending the vagina with gauze to its capoc 
lty to keep the bladder and rectum as far away 
as possible from the radium rays, and we use a 
self retaining catheter to keep the bladder col 
lapsed during the radium application. We believe 
that anchoring the radium tube In the uterus is 
an important detail. 

The outstanding feature of our method, how 
ever fa the frequent follow up inspection made by 
the surgeon himself throughout the 5 year period if 
at all possible. During the first 3 years a monthly 
inspection is made, and after that the patient fa 
seen every 2 or 3 months. If the follow up exam 
illation discloses evidence of a beginning recur 
rence in the vaginal walls or fornicesfL further 
irradiation fa given in time to check the recur 
Cc-trmof l^Aa^mCotk**o!B«^ taM ,o rto bCTr 7 i 9lv 
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TABLE I. — mi YEAR END-RESULTS LS CAE Cl 
NOMA OT CERATX, PATIEXTI SEEN TROM 
FEBRUARA 15 1919 TO MAA 15 19J9 



rence m its mapienc) Our employment of re 
peated irradiations after the initial treatment b 
lor metastatic outbreaks or residua in the vagina 
and consists of a relative!) small dosage, usually 
in the form of platinum needles, although should 
the nature of the recurrence require it it use 
tubes or flat con tamers The average dose ranges 
from 300 to 1,200 milligram hoars, depending oa 
the sue and location o* the recurrence W e at 
tribute oar success in saving some cases to the 
eariv dbeoverv of a metastasis, occurring 1 3 
and 4 ) ears or longer after the initial treatment. 
Tbe value of a personal foOom-up each month »e 
believe cannot be overestimated In no other 
wav can me detect earl) recurrences long before 
the patient has subjective symptoms 

We have been criuaxed for this practice of 
repeated irradiation, but me believe criticism is 
due to a misunderstanding as to our method. 
We are not employing repeated applications of a 
heaw dosage at tbe initial nte of tbe disease 
We appreciate that oveT radiation of radiore 
smant tissues mav result in necrosis and fitful* 
and late radium reactions We are of coarse, in 
agreement with the befof that the surviving 
cancer cells become more radioresistant after the 
initial irradiation, and that therefore the initial 
dose should be the maiimum consistent with 
■ifetv Out initial dosage approximates that used 
in the leading dimes 


TABLE n — FIVE YEAR END-RESULTS IN CAJtd 
NOMA OF CERVIX. PATIENTS SEEN IN TWO 
YEARS TKOM MAT 15 19J7 TO MAY 15 1919 
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Comparison of results b\ classes with other 
dimes must of necessity be only approrrmatr due 
to the personal emotion in estimating the extent 
of the disease Heyman gav e a weD known a 
ample of this when three experienced gynecolo- 
gists, vinting him in Stockholm all classed a case 
differrnth as to the extent of the cancer (Tbe 
author ard, was one of the three.) How often 
has it happened that an apparently eariv case 
with mobile uterus has been found at operation to 
have an Invasion of the parametrium and glands? 

It is our opinion that the simplest form of 
classification of tbe extent of tbe disease b the 
most useful for companions Therefore we prefer 
Schmitst, which we understand U used m this 
country by the majority of clinics. 1 Tbe League 
of Natrons dassificatkm b too complex to be 
practical in our belief and comparisons with 
other clinics are more open to error However 
we use both systems for statistical purposes 

We believe that if cases were classified simply 
as “early " or “late” depending upon whether the 
disease has spread be) crnd tbe cervix, there would 
be let* confusion and more accurate comparisons. 

It ts Dot correct, *e think, to group League 0/ 
Nations Class I and H cases together as “early” 
cases as Crossen has done since the League cf 
Nations Class H indudes a Urge number of 
Sdumtx Class III cases which are not “early ” bet 
already have the disease extending into the para 
metna and vagina, but are nevertheless League 

nqEnr »!• by w ■ Orwto, I M tla I— 1 ■ ! rL*x« ■ 

HnimlaaiWnllk m 1 ■— « tK 1 rtf l rlulnw. 

1 d Iln ib iW 4 Xumo, wj m warn tW Lmf » 

■Vrt»f rliiahili ■ tlw Tw cm ^mldwlao*. 


TABLE 03 —TEN ALAR END RESULTS IN CARCINOMA OF CERVIX PATIENTS SEEN FROM FEB U, 
1919 — MAA 15 1921 
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TABLE IV —OPERABILITY IN CARCINOMA OF 


Tot*lc«o mti 
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TABLE V — CASES OF CARCINOMA OF CERVIX 
SUITABLE FOR RADIUM THERAPY 

PtTCWt 

Naxitxr erf t»ttl 

Total csaea «< 417 too o 

Ouw* trwlrd inth rtt+ram 4 W 96* 

U»tr**t*d with ti 3 g 

Ruflu n optrahflity 96 1 prr «»t 


of Nations Class H because “the uterus still 
maintains some degree of mobility The League 
of Nations Class II corresponds to an earlv 
Schmitx Class III in our opinion Our cases 
with the disease limited to the cervix according 
to Schmitz s classification show Claw I t per 
cent. Class II 18.6 per cent, or 20 6 per cent for 
our early group— not 60 per cent aa has been 
stated 

As accurate classification of the extent of the 
disease must of necessity be difficult and will 
always be variable as the judgment of different 
observers vanes, therefore comparisons where 
complicated systems are employed are of doubt 
ful accuracy We believe with Stoeckel Mfku 
hex Hevman and many others that only the 
absolute survival rate of an entire senes Is depend 
able for purposes of companion 

As to our use of re radiation of recurrences in 
the vaginal tract, the following cme seen recently 
is an example of our procedure. 

lln R came to the chnfc with a Clus HI adeno- 
carcinoma of the carta tnradfuf the vaginal vault. She 
wm» given 6,000 mfflicram hour* at the Initial treatment In 
the uterus arxl varietal vault This was followed with two 
aeries of bifib vcjtage X ray therapy The result was 
apparently entire disappearance of the disease, with perfect 
healing Six months liter the patient felt well and was 
without symptoms, but at the monthly inspection a 
metastatic nodule, the aim of a large pea which bled to 
touch hfxrpsy pautive, was found just Inside the lntroita* 
00 the right vaginal wall This was promptly te radiated 
with radium needles. 

We would ask our cntics, what would they do 
under such circumstances? 

Heym&n in an address before the Royal Society 
of Medicine in 1929, staled *We have in recent 
years in cases of persistent small residua and in 
cases of smaller vaginal recurrences made use of 
intubation of radium needles We do hLewise 


TABLE VL — AGE DISTRIBUTION IN CARC 1 
NOMA Of CERVIX 
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TABLE Vn —PRIMARY MORTALITY OF RADIUM 
TREATMENT FOR CARCINOMA OF CERVIX 
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rather than not give the patient a chance and 
our results in many cases seem to justify this 
practice. 

From February 15 1919 to May 15, 19^4, we 
have had under our care (357 case* of carcinoma 
of the cervix, O30 of which have been treated with 
radiation therapy 37 were left untreated since 
the disease was too far advanced. Including the 
new 1928 and 1929 series we now have 457 cases 
in which the 5 year observation period has been 
completed to May 1934. 

The complete statistic* are shown in the fol 
lowing tables 

Table I shows the 5 year survival rate of all 
cases seen from 1919 to 1939 inclusive. 

Table II shows the 5 year end results m the 
last two sene* 1927 29 
Table HI give* the xo vear end results from 
1919 to 1924. Tha table shows that more th«n 
two-thirds of the patient* surviving 5 year* have 
lived 10 years or longer in spite of the lowered 
life expectancy of their respective age groups. 

The untreated cases were, in our judgment, too 
far advanced for treatment (Table V) 

Table VH show* that many Class IV cases 
probably should not have been treated. 





TABLE XL — TIVE TLU EMJ-EEFULIS ACCOXD- 
DCC TO EXTENT CT DISEASE. COKPAXISOX 
EOTTCC SCRKnZ XXO IXACTE CT 'CA- 
TION'S CLAS5inCATTCrC5 


It a to be noted that tha table show* that 
■^earir" cases Class I and 13 had an absolute and 
relative survival rate erf 5 1 per cent and tire 
“Tate’’ cue* Class III and I\ had an absolute 
survival rate of 1 per cent and a relative rate 
of 1 per (rat 

Table VII exdndes 10- cases with prcvknjs or 
subsequent treatment or eperauon elsewhere, or 
treated previous to Mar 1 pro, when method waj 
onstandanhred. 

Our result* have been obtained dunnr a pe- 
riod m which our \ rar tberapv was inadequate, 
judged according to modern practice. Our senes 
from 10 o therefore should show an unproved 
survival rate. 

stantAXT 

During 1 j Year* at the Woman s Hospital we 
have had unier our observation foe 5 years or 
longer 457 cases of caitdnoma of the cervix, 4<o 
of wham nave been treated with radium. 

These 1 o five rear scries have a relative (treated) 
sumval rate, 5 vtais or ledger of 5-S per cent 
and an absolute survival rate (ill cases seen) of 
-4 '5 per cent with a completed follow up of 
p -04 per cent aD cn traced cases are classed as 
dead cd cancer ~T>rfy ri cases showed 5- J per 
cent survival. 

Two hundred and eight cases have been ob- 
served fee id vears or longer and hare a relative 
su r viv al rate cf 1S.31 per cent and an absolute 
rate of 1 9 per cent. Tha show* that mcee than 

two-thirds cd the cases that sur v ive d 5 Tears 
lived 10 veara or Ionrer in spite of the normal 
death expectance in the various age gro u ps. 
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TABLE ML — TT\T TEA* EXD-tESTLTS EC CAI 

cxnoiu or cavix heated bt rarrax 
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The absolute-cure rate of all cases applying 
for treatment, m our opinion, a the only criterion 
of value in comparing methods of therapy 
The frequent personal follow-up inspection 
made by the surgeon himself throughout the 5 
year period of observation will not only result in 
fewer untraced cases and therefore improve his 
absolute survival rate, but it will also enable him 
to save more patients. 
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UNILATERAL CARCINOMA OR THE BREAST TREATED BY SURGICAL 
OPERATION AND RADIATION 1 

STUART W HARRINGTON M.D., F.A.CS RocHtrrr*, MucraorA 
Ulxiooc of larctcy CVmc 


M ANY theories have been advanced to 
explain the etiology of carcinoma of the 
breast, but none has been proved. The 
most generally accepted opinion as to the course 
of the disease is that it begin* as a localised lesion 
and is disseminated to other parts of the body by 
way of the lymph stream and occasionally by the 
blood stream. It is on this conception of the 
disease that its treatment by surgical operation 
is based with a view to complete eradication of 
the disease The possibility of accomplishing this 
objective depends on the extent of the disease at 
the time 0/ operation and the type of surgical 
procedure instituted. The effectiveness of snr 
gical treatment is indicated by the result* ob- 
tained The surgical results may be influenced by 
the use of roentgen rays and the effectiveness <5 
the roentgenological treatment depends, to some 
extent, on the degree of malignancy 
The surgical procedure most generally accepted 
for the treatment of carcinoma of the breast is 
radical amputation, the fundamental principles of 
which were set forward by Hoisted and by Willy 
Meyer, working independently, in 18S8 Theirs 
was an epochal contribution to the treatment of 
carcinoma of the breast, for since their pubbea 
uons surgical treatment has been the moat effec 
tool method of combating the disease 

badjcjll amfctation 

The technique of the primary radical amputa 
don has been fairly well standardized I do not 
make a uniform type of incision m the skin for 
I believe that the best results are obtained when 
the i nation is planned m each case so as to remove 
the greatest amount of tldn around the region of 


the growth, and to leave the least deformity and 
the Feast restriction of motion of the arm. If the 
incition is properlv planned, in accordance with 
the situation of the tumor, sufficient skin can be 
removed so that there is little danger of local 
recurrence, and skin grafting is rarely necessary 
except when the ksons ore most extensive. In 
general, if the tumor is in the upper or lower 
quadrant of the breast, a vertical incision will 
give the beat results m the way of complete re 
moval of the growth and adequate exposure for 
deep dissection. If the growth is in the extreme 
inner or outer quadrant of the breast, a transverse 
Incision is usually best. 

Alter the mdsions in the skin have been out 
bned, the subcutaneous tissue is dissected around 
the enure operative field, the median portion of 
the dissection being canned to the median line, the 
lateral poruon is earned to the border of the latissi- 
mus dors! muscle, extending below to include the 
tissue over the upper portion of the fascia of the 
rectus muscle and extending above to the clavicle. 
Approximately two- thirds of the clavicular portion 
of the pectorall* major muscle a then divided, and 
its attachment is severed from the humerus. The 
Ivmph nodes along the upper portion of the bra 
dual vessels are thoroughly removed, and the 
dissection is carried to the lower border of the 
pettorah* minor muscle. The attachment of this 
musde to the coracoid process of the scapula is 
revered The dissection of the axillary and sternal 
lymph nodes is completed, and all of the nodes are 
removed along the lateral wall of the thorax, along 
the axilla, both above and below the axillary ves- 
sels, to the entrance of the axillary vein mto the 
thoracic walL The branches of the axillary vtv- 
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•cl* arc caught *nd ligated u the direction of the 
lymph node* proceed* toward the iternum the 
long thoracic and subecnpular nerve* are pre 
served. ThU completely outlinei the tbmes to 
be removed which are still attached to the wall 
of the thorax they Indude the breast, tubcu 
taneous dime, axulary node* and node bearing 
faada, the pectorahj minor muscle, and the great 
er portion of the pectoraH* major muscle. Theae 
structures are then dlatected from the wall of the 
thorax, itarting from the lateral aspect the per 
f orating intercostal vessel* are ligated a* the db- 
lection proceeds. The anterior ibeath of the 
rectui muscle b removed as the duaection pro- 
ceeds toward the median Ime, and the entire 
carcinoma too* portion 11 removed In one maa* 
From the standpoint of operative procedure, 
the best result* from surgical treatment of car 
dnoma of the brenst are obtained from primary 
radical amputation There are many variation* 
In method* of carrying out the minor detail* of 
the radical amputation but the fundamental 
principle* of the operation are invariable and 
thoukl be carried out in all raira accepted for 
mrgical treatment Tha initial treatment t* b% 
far the moat important procedure and the poasi- 
bdity of a cure depend* on the thoroughness with 
which it u corned out The Importance of tha 
cannot be overestimated, for secondary operative 
procedures are rarelv curative I believe that one 
of the Important factor* in the unsatisfactory 
result* obtained from rurgteal treatment b the 
relative frequency with which minor operative 
procedures are earned out for malignant dbea»e 
The moat unsatisfactory result* from nrgtcal 
treatment are obtained from secondary radical 
amputation*, foil owing a previous minor operative 
procedure Approximately 7 per cent of oar 
radical amputation* at the Mayo Clinic have 
been secondary procedure* of this type In thb 
group lymphatic involvement had occurred In 
79 per cent of cases, a* compared with 64 per cent 
in which primary radical amputation had been 
done. The result* of the secondary radical ampu- 
tation are correspondingly let* latisfactory These 
figures, however, do not give the true results In 
those cases m winch a primary minor operative 
procedure had been done because m appnrd 
matdy 60 per cent of theae the condition was 
hopelessly miserable tt the time the patient* pre 
•anted themselves for examination. This b par 
ticttlariy true of cases in which some type of 
escharotie had been used among these cases more 
than 80 per cent were Inoperable at the time of 
our examination. 


TWO TOTE* OT CASES 

From the mrgkal standpoint, lesion* of the 
breast may be grouped in two ciajses first, the 
group In which a clinical dmgooab of malignancy 
can be definitely established and a primary radical 
amputation can be done immediately and second, 
the group in which the dbgnoib cannot be defi- 
nitely established cm the baxij of clinical man? 
f citations of the dbeaae. 

In those cases in which a definite clinical dbg- 
noiis can be made, the disease a usually fairly 
well advanced ana Immediate, primary radical 
amputation b indicated- Inasmuch as one of the 
most important factors In the result* of operation 
ia the extent of the disrate at the time or opera- 
tion, the result* will depend on the extent erf the 
lesions erf patient* w ho ire accepted for operation. 
Statistical studies on the results of operation are 
often misleading and do not give the true con- 
ception of the results obtained, unless it b known 
where the Ime b drawn between operable and In- 
operable growths If only small lesions without 
demonstrable axillary metastasis should be con- 
sidered acceptable for lurgical treatment, the 
•tatntkal results would be very satisfactory 
This, however would include only a relatively 
small number of patients, for the majority of 
patients present falriy well advanced lesion* at 
the time of their initial examination. In most 
cases, the lawns are more extensive. Many 
patients present ulcerated lesions of the breast 
and metastasb to axillary lymph nodes. Radical 
mrgkal treatment cannot be expected to effect 
cure in these cases but In many Instances can give 
comfort and additional life and I believe the 
patients deserve the benefit of mrgkal treatment 

There are varied opinions as to what consti- 
tute* an operable condition I shall state briefly 
the criteria of operability followed In thb series 
Any lesion of the breast was considered operable 
if it was freely movable from the thoraac wall, 
regardlesa 0/ ulceration and In some cases even 
If there were cutaneous nodule* proximal to the 
tumor The condition was considered operable 
regardless of the presence or sb*ence of palpable 
axillary lymph nodes and In some cn*es m which 
supraclavicular node* were palpable and were con- 
fined to one ride of the neck the condition was 
considered operable. Patient* were also accepted 
for operation If they presented the diffuse type of 
malignant disease, so called Inflammatory rush? 
nancy or If the breasts were m a state of beta 
lion, or in mc*t cases, U patient* were prranant- 
The condition wa* considered inoperable if there 
wa* a large growth fixed to the thoracic wall ana 
If there was ext m rive metattari* to the regional 
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TABLE I,-— FIVE YEAR RESULTS COMPARISON 
OF CASES IN WHICH AXILLARY INVOLVE- 
MENT WAS PRESENT WITH CASES IN WHICH 
IT WAS NOT PRESENT 
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lymph nodes or to distant parts of the body In 
a few cases, In which there was distant metas- 
tasis, the patients were accepted for operation 
because of exceptional circumstances. It is difS 
cult to draw any sharp line between operable and 
inoperable lesions, and treatment should be inatt 
tuted according to the findings in each case. AU 
patients were accepted for operation if it was 
thought that they had a reasonable chance of 
obtaining greater comfort or longer life from the 
surgical treatment or if there was ground for 
hope that the disease could be completely eradi- 
cated It may seem that these rules which govern 
operability have not been drawn strictly enough, 
and that patients have been accepted for opera 
turn whose growths were too extensive. This is 
a matter of opinion, and the justification for oper 
ation is found in many cases in which the condl 
tion was thought to be absolutely hopeless before 
operation but in which the patients have lived 
and have enjoyed many yean of comfort follow 
ing the operation I do not believe that the 
presence or absence of palpable axillary lymph 
nodes should be a criterion of surgical treatment, 
because I do not believe that it is possible defi 
mtely to ascertain whether this enlargement is 
the result of metastasis on clinical examination in 
all cases. Of cases observed in the past year 
palpable nodes were found in 60 per cent and in 
68 per cent of these definite axillary metastasis 
was found at the time of operation. In the re- 
maining cases the enlarged nodes were found to 
be only inflamed. In the 40 per cent of cases in 
which enlargement of the axillary nodes was not 
found dinicall), axillary metastasis was present 
b 29 per cent In these cases the metastatic 
nodes were under the pectoral muscles, and along 
the axilla n, vein, where the> could not be felt on 
clinical examination. In view of the frequency 
with which these palpable nodes are found to be 
only Inflamed on miaoscopic examination, I do 
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TABLE II — FIVE YEAR RESULTS COMPACT 
SON OF CASES IN WHICH OPERATION WAS 
PERFORMED WITH CASES IN WHICH BOTH 
OPERATION AND ROENTGENOLOGICAL TREAT 
MENT WERE CARRIED OUT 
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not beHeve that surgical treatment should be 
refused In these cases. 

The second group of cases consists of those m 
which a diagnosis cannot be definitely established 
on the basis of clinical manifestations of the dis 
ease and these cases present a more difficult prob- 
lem. This is the most important group from a sur 
gical standpoint In a general way, the malig 
nant lesions of the breast which do not present 
the characteristic signs of malignant disease din 
icaDy are usually early lesions, and the most 
satisfactory operative results are obtabed from 
surgical treatment in these cases. In the inde- 
terminate clinical cases the question may arise 
as to whether it Is better to keep the patient under 
observation or to treat the condition surgically 
In all cases b which there Is a single localized 
tumor, without definite clinical signs of malignant 
disease, the only safe course to follow is to estab- 
lish a definite diagnosis by surgical removal of the 
tumor for microscopic examination. The tumor 
should be removed by wide excision, well away 
from the limits of the growth, without trauma to 
the lesion or surroundbg tissues. Usually I prefer 
to remove a wedge-shaped piece of tissue Includ- 
ing the margin of the growth, and well away from 
it. Microscopic examination of the tumor 
should be made immediately after its removal, 
before the wound Is dosed. If the tumor proves 
to be malignant, the operation should be cotn- 

leted as a radical amputation, ifjt is benign the 

reaxt can be reconstructed with very little de 
fonnity I do not believe that it is ever advisable 
to remove any growth from the breast without 
immediate e x amin ation of a frozen section of the 
tissue, the m a nn er of completing the operation is 
b cheated by the results of this examination. 


503 SURGERY GYNAECOLOGY AND OBSTETRICS 

TABLE HL— FIVE YEAR RESULTS RELATIONSHIP BETWEEN INVOLVEMENT OF AXILLARY 
NODES AND GRADE OF MALIGNANCY 
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RESULTS 

In the accompanying tabulations, aQ patients 
open ted on have been included In the surgical re 
suits, regardless of the extent of the disease at the 
time of operation and a high percentage of cases fa 
included m which all that could be hoped for was 
palliation. The tabulations also include those 
cases m which a primary operative procedure had 
been earned out elsewhere, followed by a radical 
procedure at the dmlc, as well as those cases m 
which the prognosis was influenced by other asso- 
ciated conditions, such as diabetes, exophthalmic 
goiter pregnancy lactation, and diffuse cancer 
n cmxrau It fa not withm the scope of this paper 
to discuss the results obtained, rlaidfird accord- 
ing to the various groups I shall publish these In 
a subsequent paper 

In this paper I shah give the 5 year results 
obtained from radical amputation for unilateral 
caiancana of the breast. I shall then compare 
the 5 year results obtained in those cases In which 
radical amputation constituted the complete 
treatment, with the 5 year results In cases In 
which roentgen therapy was administered, in 
addition to performance of radical amputation. 
I shah also compare, according to the 4 grades 
of malignancy the 5 year results obtained by 
surgical treatment an!) with those obtained by 
surgical treatment and roentgen therapy to- 
gether These results are based on all cases in 
which cpemtioo a as performed at the dink from 
January 1, 1910 to January 1 1919, this permits 
the compiling of 5 year results m all cases The 
cases numbered 3481 and the results are based 
on 3 137 aues in which the patients were traced, 
or 91 64 per cent of the entire senes 


In Table I are compiled the 5 year results of 
treatment by radical amputation. The entire 
series has been divided into two groups far com- 
parison depending an the presence or absence of 
involvement of axillary lymph nodes at the time 
of operation. In Table I it Is shown that the 
results were much better in tbc cases m which 
axillary metastasis to lymph nodes bad not taken 
place before the time of operation. Therefore, 
the presence or absence of metastasis to axillary 
lymph nodes at the time of operation is one of 
the most important indications In estim ating 
prognosis I beheve that in all studies on the 
results of treatment of carcinoma of the breast, 
division into these two main groups should be 
m»Hi» as an Initial attempt to obtain uniformity of 
types of cases Iot comparison of results. 

In Table n are recorded the 5 year results 
obtained In cases In winch radical amputation 
only was done, for comparison with the 5 year 
results obtained in cases m which radical ampota 
boo was followed or was preceded by roentgen 
therapy This study shows that (as compared 
with snmlar patients wbo were subjected to radi- 
cal amputation only) 3 per cent more patients 
without axillary nodal metastasis Used 5 years, 
who received roentgen therapy in addition to 
radical surgical treatment. Among cases in which 
axillary nodal metastasis was present, a similar 
comparison disclosed that 4 per cent more patients 
lived 5 years, who received roentgen therapy m 
addition to radical surgical treatment Yhetbc 
treatment was b> sur g er y only or by surgery and 
roentgen rays, the difference m the percentage of 
comparable patients who lived 5 years was small. 
By ‘‘percentages of comparable patients" I mean 
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to compare the following percentage* in Table H 
69.3 with 72 8 24^3 with 28 8. In all of the com- 
parison* of comparable patients the percentage 0! 
those who were living at the end of 5 vears was 
slightly higher among those who received both 
surgical and roentgenological treatment than 
among those who received poly surgical treat 
meat It would appear, therefore, if the differ 
ences in percentages are great enough to be of any 
significance that the be tier results could be attrib- 
uted to roentgenological treatment. It should 
be emphasized, however, that the differences with 
which we are dealing are small and that perhaps 
a larger series of crises would not show any 
material]) better results In cases in which roent 
genological therapy was added to the surgical 
treatment. 

It is of greatest interest to subdivide each of 
the two main groups (the group of cases with, and 
the group of those without, axillary nodal metas- 
tasis; into 4 classes according to the grade of 
malignancy, making 8 classes in *1L 1 believe 
that the comparison of the results of any type of 
treatment are most accurate when comparisons 
are made according to this classification The 
grading in these cases has been done according 
to Broders’ method of dividing malignant lesions 
into 4 grades, based on cellular differentiation. 
This part of the study Is based on 2,396 cases, 
which are all of the cases in this group of 3,137 
traced cases in which the growth has been graded- 
It was found that cases of grade 1 comprised 69 
cases or 2 88 per cent of the total cases of grade 2, 
288 cases or 12.02 per cent of the total, cases of 
grade 3, 796 case* or 33 22 per cent of the total 
and ca*es of grade 4 1,243 cases or 51.88 per cent 
of the total. It is shown by these percentages 
that In 85 per cent of cases of malignant disease 
of the breast, the growths were of malignancy 
graded 3 and 4 - This is an important factor 
and influences the results of surgical treatment 
because in comparison with growths of other 
grades, those of high grades of malignancy 
are more often associated with axillary nodal 
metastasis at the time of operation. A* (% shown 
by a study of these 2,396 cases in Ttolch the grade 
of malignancy was determined, 174 per cent of 
patients whose growth* were of grade 1 had axil- 
lary nodal involvement at the tone of operation 
and the same was true of 55 9 per cent of those 
whose growths were of grade 2, of 70.2 per cent 
of those whose growths were of grade 3, and of 
88 8 per cent of those whose growths were of 
grade 4. This study shows that the majority of 
the malignant lesions of the breast are of high 
grades of malignancy, and that these high grades 
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of malignancy axe most often associated with axil 
lary nodal metastasis at the time of operation, 
this is one of the most important factors in prog 


Part of the foregoing paragraph has been de- 
rived from Table III, winch was compiled as the 
basij of a study of 5 year results In relation to 
£rade of malignancy The cases were divided 
into 2 main groups, those In which there was 
axillary nodal metastasis at the time of operation 
and those in which axillary nodal metastasis was 
absent at the time of operation, and each of these 
mam groups was divided into 4 classes according 
to the grade of maligna ncy of the growth Com 
ponson was then made in each of the classes be 
tween the cases in which treatment was by *ur 
gery only and those In which both surgery and 
radiation were used. This study shows that there 
was practically no difference in the results ob- 
tained In case* in which malignancy was of grade 
i, whether surgery only was used, or whether 
both surgery and radiation w e re employed 
In cases in which malignancy was of grade 3 
the comparison, as before, was between patients 
who were treated by surgery only and patients 
who were treated by surgery and roentgen raj's. 
The results were rather paradoxical among pa 
tients with axillary nodal involvement, the larger 
number of those who lived 5 years were treated 
by surgery only among patient* without axillary 
nodal involvement, the larger number of those 
who lived 5 years were treated by surgery and 
roentgen rays. To continue this comparison in 
cases in which malignancy was of grade 3 among 
patients with a xil l ar y nodal involvement the 
larger number of those living were treated by sur- 
gery and roentgen ray* whereas among patients 
whose axillary lymph nodes were not Involved the 
larger n umber of living patients were treated by 
*urpy only Now, concerning cases in which 
malignancy wa* of grade 4 among patients whoee 
nodes were affected as wen as among 
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those whose axillary node* *at not Involved, the 
larger number found to be living at the end of 5 
yean had been treated by sur g e ry and roentgen 
rays. 

In comparing the results in cases In which treat 
merit was by surgery alone with those in which 
treatment wms by surgery and radiation although 
the study dacloaes no significant difference In the 
result* obtained, ai has been said and tubstanti 
ate* the former ltudy It Indicate* that there may 
be lotnc improvement in the result* obtained in 
high grade* of malignancy particularly If axillary 
nodal metastasis Is associated. When treatment 
b by surgery and radiation and the grade of 
malignancy is low radiation as an adjunct to 
surgical treatment seems to be of no value. 

This study shows that the grade of malignancy 
gives the moat Important indication is to the 
prognosis, foe patients whose growths were of 
grade 1 lived the longest period of time and 
patients whose growths were of grade 4 Ihed the 
shortest length of time This bolds true whether 
or Dot axillary nodal metastasis was present or 
absent 

In Table IA is recorded a study of the patients 
who died of malignant disease of the breast fob 
lowing operation or following operation and radl 
abon in thn jjroup of cases the complete end- 
results are definitely known This study was 
made to determine the length of life of those 
patients who were treated surgically ooh as com- 
pared with those who were treated by surgery 
and roentgen ravs 

This itudy show s that patients treated by 
radrcnl surgical operation only and who presented 
no axillary nodal metastasis at the tune of opera 
bon lned on an average of one year lon g er than 
a similar group of patients who were treated ly 
largely and radiation Patient* treated by radi- 
cal surgical opera two only and who presented 
axillary glandular metastasis Eved approximately 


6 months longer than the group of patients treated 
by radlcn] surgical operation and radiation. These 
figures are significant and indicate that roentgen 
therapy Is of no definite aid In radical surgial 
treatment of carcinoma of the breast and they 
also Indicate that It may be detrimental to the 
results of surgical treatment In some cases These 
figures, however are not conclusive because a 
smaller percentage of patient* who underwent 
both surgical operation and roentgen therapy 
were dead at the time of the compilation of these 
result*, and as the end results are obtained on a 
higher percentage of these cajes than this, the 
tendency wIH be to leaaen the difference In length 
of life of patients of the two groups. 

COJOTENT AWD CCttfCtUSKX'tS 

The most efficient surgical treatment far car 
anoma of the breast Is primary radical amputa- 
tion. The results depend on the thoroughness 
with which this procedure Is carried oat In an 
initial operation. 

This study reveals that roentgen therapy has 
been of no significant aid as an adjunct to radical 
surgical treatment and should be used not as a 
routine treatment but only if the malignancy Is 
of high grade for the 5 y ear results indirate that 
It may be of aid In cases in which malignancy Is 
of high grade. 

The end- results In cases in which the patient* 
have died show that the patients who were sub- 
jected to surgery only li\ ed longer than thoae who 
were subjected to both surgery and roentgen 
therapy In these cases It Is evident that roentgen 
therapy was not of nU to surgical treatment and 
may nave been detrimental to It In some case*. 

The moat Important factors in prognoais are 
the extent of the disease, u shown by the 
presence or absence of axillary nodal metas ta s i s , 
and the degree of malignancy as shown by 
microscopic examination of the lesion 
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STANDARD METHODS OF TREATMENT OF CANCER OF THE LIP 
BY SURGERY AND RADIATION 1 

FT.T.TS FISCHEL, Jl D., F V C S St Loot*, Mjsiodu 

the 5m c* ol the Bjitird Fire SLn ud Cmnccr Uo'p'tal 

W HENEVER the practice of mediane be distribution and bo accessible, that the problem 
comes static whenever the medical pro- of metastaaes is also a comparatively simple one. 
fession Is m perfect accord m regard to Yet cancer of the bp still exacts a considerable 
the best method of handling any disease, at that annual toll in hu m a n life, and because of an im- 
moment will the art of the practice of medicine proper understanding of the disease or faulty 
become dead. The aliveness” of the art of the treatment, many patients must undergo severe 
practice of medicine is nowhere more clearly dem pain or mutilation or both in order that the phy 
onstrated than m a consideration of the various siaan maj' obtain a result which could have been 
methods advocated for the treatment of cancer of obtained in the incipient stage of the disease by a 
the lower lip However, while we fully recognise comparatively Insignificant procedure 
the sincerity and honesty of various workers in In the handling of a considerable number of 
t h i s field we cannot consider seriously any method cases of any disease the physician consciously or 
of treatment which does not carry with it certain unconsciously divides tne cases mto different 
logic based upon the known pathology of the dis~ groups, each of which is handled according to 
ease. While there have been great change* in more or leas rigid rules. In the treatment of cancer 
therapy due to the discovery, first, of X ray, later of the lower bp certain standards can be evolved 
of radium with their unquestioned destructive These standards should be determined by the 
effects upon malignant tissue, the pathology of extent of the disease, the location upon the bp, 
cancer of the Up is the same today as it has always the general condition of the patient (Including his 
been True, m certain clinics and among certain psychological reaction to his disease), the avail- 
physioans the diagnosis of cancer of the Up may able facilities for treatment and the histopath 
be made at an earlier stage and hence the average ology of the lesion In regard to primary cancer 
case which presents itself for treatment may be of the lip one can say that any method which 
different from the average case of 50 or 100 years completely destroys the tissue that contains can 
ago, yet the processes involved in the causation ccr is permissible It has been shown beyond 
(whatever they may be) and the dissemination of controversy that radiation when properly' em- 
cancer of the lip are exactly the same. ployed either by \ ray or radium will effectually 

The problem of treatment involves two distinct destroy the primary' lesion It has likewise been 
phases first — and much the more immediately' shown that surgical excision, either with the 
important to the patient — the treatment of the scalpel or the high frequency cutting current, can 
primary, visible lesion second — and equally bn effectually remove the invaded tissue of the Up 
portant in a large percentage of cases — is the These facts are so weU recognized that I whnll only 
handling of the lymph nodes which become sec briefly enumerate the relative advantages and 
ondarily involved. Theoretically speaking no disadvantages of each method Radiation de 
patient should ever die of cancer of the lower Up stroys cancer, m all probabibty, by direct action 
The vermilion border and the mucocutaneous upon the cancer cells (which are less resistant to 
margin are so plainly visible to the patient, to his the destructive action of radiation Hum normal 
family and friends, that any lesion at this site tissue cells) plus such a degree of alteration of 
outfit not to escape his attention. Should the the normal tissue m which the cancer cell lies that 
lesion start upon the mucous membrane surface life for the cancer ceU becomes impossible al 
on the inside of the lower bp, the patient cannot though life of the normal tissue ceU, while 
help but be aware of it in the early stages through changed, still goes on This difference between 
feeling it with his tonmie Thorough destruction the viability of the cancer cell and the normal 
of the primary lesion in Its early stages a such a tissue cell makes it possible, with radiation to 
simple matter that it should never be possible to destroy’ cancer of the lower bp with a minimum 
have a recurrence. The lymph channels which of loss of normal tissue and hence minimal de 
drain the lower Up are 10 circumscribed, so con fortuity With surgery this difference in viability 
slant, so accessible, and the lymph nodes into is not a factor and the effectiveness of treatment 
which they empty are likewise so constant in their depends upon absolute removal of all the normal 

Prided a tW ^rmpedo. o. tb« Traatamt of Cmncm bafara tl* CW*ea] Cood-a oltht Amerea. Cob* Stow-a, Bcato*, October 7 , QU 
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First c»« at Barnard Fret Skin sod Cancer H capital of cnrdaona ot l«« 
bp treated by radiation frocn ra diu m, February 1518 neck daaectioo j meet in after 
treatment ot Bp Patient toil farm* free of evidence of cai nixm i 



A B 


Fij 1 V SiuJsctnry result cm conAdouir be expected from proper me of 
radium Neck diaaectma indicated rtjnrdle** of L.tnlofj cf tumor B, Lip healed 
Saprahjcad dneecUon compJet* Patient wtU 7 year* later 


tame in whxh the oncer may He as well as the 
actively involved oncer tissue This necessarily 
results m loss of modi normal tissue. Radiatum 
can be administered without haspitaluataou and 
without loss of the patient s tune from business 
or soaal activities Surgical removal 00 the other 
band, although not necessarily disabling to the 
patient, will usually require some lota of time and 
sometimes hospitalisation Discomfort to the 
patient from radiation is most variable Rarely 
will a patient go through the subsequent reaction 
without seme inconvenience or pern. In surgery 
pain and discomfort are not great they occur 
almost immediately and last a comparath ely 
short time as compared to the long drawn-out 
healmg from radiation. Hence in the a\ erage case 
it will be seen that there is not a great oeal of 
choice. For my own part, It Is my practice to 
excise with the scalpel Icsj-ra up to one centimeter 
in diameter by means of V exosiou Lesions larger 
than this are treated by radiation with rtdmrn. 
This general rule does not apply to lesions of the 


mucous membrane, particularly at or near other 
angle of the mouth. I regard these lesions as dis- 
tinctly of more serious Import than lesions of the 
vemubon border or of the mucocutaneous June 
tioc. Such lesions are treated with wide nnpol 
excision and immediate repair of the resultant 
defect by utilisation of tissue from the Bp. 

It b difficult to by down hard and fast rules fc* 
radium therapy because, in different chnlca, the 
quantity of radium available, type of appEcatcrs 
and type of ray employed are subject to snch wide 
variation But some roles should be standard. 
First, the area to be irradiated should comprise a 
great deal more th«n the visible or palpable 
gins of the growth. Second, the estimated “dose 
i Hon Li be erven m one sitting or within a Ermted 
time third. If the estimated doae (and dosaj j^ 
should be onTn-n jJndtir d rather t h a n underesti- 
mated) has failed to cause complete retrogressed, 
radiation should not be persisted in. It b well to 
remember that tissue irradiated to the pefat ; <* 
destruction of cancer is not favorable tissue ft* 
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Fig 3 Almost Identical case to FIrnre 1 Prophylactic neck dmectlcra repeatedly 
arged and refused until larje “boll-lire” roetastasw appeared In submental re^kra 
Neck diasectkin too late. Patient cfied 1 yean after first consultation. 


kindly wound healing should surgical excision of the patient’s chances are reduced at least 50 per 
recurrence or plastic repair of delects become ad cent irrespective of the subsequent method of 
visable On die other hand, should surgical ex treatment 

culon of the primary lesion be the method of Discussion of the topic of treatment for the 
choice for the first attempt at eradication and second phase of the disease, namelj , treatment 
should recurrences appear, radiation ma> be cm- of the regions of lymphatic involvement by me- 
ployed without regard to the opera tut wound, tastases, develops a veritable battleground of 
always with the reservation, however, that any divergent opinions. The theory of radiation m 
scar tissue is apt to react unfavorabl} to radi the treatment of cancer m the lymphatic system 
ation. Also, let me sound a warning — no one is based upon the power of either roentgen- or 
has the right to undertake the treatment of radium rays to penetrate the akin and to Impinge 
cancer of the lower lip with the idea m mind that themselves upon the cancer cell with enough 
if one method of treatment fails another maj be destructive energy to kill it There is another 
tried. He who first treats the condition has the theory that through radiation the lymphatic chan- 
golden opportunity If he fails to obtain a cure nels are blocked so that the cancer cell cannot 
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Fiji f unyic of powbtbtm of socresafnl wirxery in advanced cue Repair 
aattsfirtory from cosmetic and functional nrwpcsnls 


wander through these channel* Still a third able to the surgeon Now the pendulum bar 
theory ii that radiation is effective through it* swung in the other direction and the surgeon U 
power to cause a marked thick enin g of the capsule acting mqre and more the patient who ha* parsed 
of a lymph node m which cancer ma\ be to inch through the hand* of the radiologist and come* 
an extent that even though the cancer cell ma> to him m the hope that something can ftill be 
live, it cannot grow through this capsule The done after radiation has failed 
great drawback to the practical application of The surgical removal of the subcutaneous 
these theories b the undisputed fact trust rxthaboo lymph-bearing tissue which immediately drams 
does not have the same effect upon all canceT cells the lower lip is an anatomical feat which involve* 
and neither does all normal tissue react smularfy the absolute removal from the bod> of a certain 
to radiation The most telhng observation to be amount of bsauc In all case*. The lymph channels 
made m regard to the practice of radiation ther from the lower lip are unusuaffv constant and the 
apv in the treatment of possible metastaaes from lymph node* into which the} drain are located 
cancer is that the to called prophylactic radiation shove the hyoid bone and extend from the lower 
therapy is gnen with a great d«il lead IntennU one-third of one parotid gbnd to the other Pn- 
than when radiation u employed as a possible man roe testa »es to more distant nodes are ex 
curatne agent when metastaaes are definite!* ceedmgfy rare as are, also, metarules to the 
present The lomc of tin* common practice is to limp mediastinum or more distant parts of the 
me obviousl* fallacious bodj Coo Iran to some writers on this subject. 

There was a time in the first twmtj years of I have found crossed metastaaes of frequent 
radiation therap* when the radiologist received enough occurrence to justify bilateral removal of 
for treatment oru* such cases as w ere not accept tissue in all cases regardless of the location of the 



Ft* $ Example of poeaialniei of mientitial radial wo dmd upon the defect Final read* wja s 
Patient [raeral coodit ioc did not warrant radical surftry month, bet a poor cnametk: appearance Patient died 5 
Patient tardy ■jrv n. ed pa_m and Itntma accnrapanyiEj rears after treat ora t t*top*y diactoaed bnxwhiectana. 
slow destroctioo by me of rubra Plaint mialr was bat do end race of carancrcia (Am J >93 r 15 

rcry diflicait do* to dentahxed normal In winch her No. | ) 
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primary lesion. The operation Is performed in 
the same maimer whether or not lymph nodes are 
palpable. The only qualification of this state 
ment is that should metastases be proved in ccr 
tain groups of lymph nodes it is recognized that 
the disease has probably gone beyond the area of 
initial operation and an extended surgical inter 
ference is indicated This procedure is entireh 
logical as it concerns itself purely with the path 
ology of the disease. Its disadvantage* are mani 
feat, Inasmuch as it subjects the patient to a 
major surgical procedure which m a certain pro- 
portion of cases will be unnecessary, since all 
cases of cancer of the lower lip do not form me 
tastases. 

Naturally such an operation should not be 
advocated for a patient who is a poor surgical 
mk with an estimated life expectancy of 3 years 
or less. But the number of patients who present 
themselves, 3 to 5 years or longer after the lip has 
healed with advanced me tastases to the cervical 
nodes has caused me to believe that to heal the 
Up lesion without removal of the Immediately 
draining lymphatic area is just as great a mistake 
as for instance to remow the breast for cancer 
and let the axillary lymph nodes remain behind 
untouched. 

Undoubtedly the ideal surgical treatment of 
cancer anywhere in the body fs a one stage opera 
bon which removes the primary lesion ana the 
regional lymphatic system at one time This ideal 
can be attained in cancer of the lower lip Stewart in 
1909 advocated and described such an opxrabon 
It is to be recommended for the treatment of can 
cer recurrent after any form of treatment and m 
cancer of the mucous membrane surface of the 
Up But since radiabon m any stage of the disease 
and V excision for the small lesion has proved of 
such value in the treatment of the primary lesion, 
treatment has logicalh fallen into the two stages 
already described 



FIr 9, Result foTkrwmR Stemart operation for small 
leuon on mucous membrane surface 

But when should the second stage be per 
formed? As yet we ha\e no reliable data up>on 
which to base an esbmate as to the bme at which 
metastasis occurs The assumption that pmlpable 
nodes in the presence of demonstrable primary 
cancer means metostases m these nodes has been 
proved erroneous. In a recent study of this ques- 
tion of metostases from cancer of the Up the 
wnter found that of 42 cases with pialpable nodes 
a8 were diagnosed hypwrplasbc and 14 cardnom 
atous on microscopic examinabon In 13 cases 
the records showed definitely that the nodes were 
not pialpable yet m 2 of these 13 cases carcinoma 
was found on microscopic study It is manifest 
that the clinical evidence of metostases. in a large 
preportion of cases, is entirely unreliable 

Obviously it cannot be considered logical to 
subject a patient to the surgical attack on the 
lymph channels unless it is reasonably certain 
that his primary lesion is healed. For a number of 
years I na\e adopted the following rather arbi- 
trary’ pracbce in regard to bme of removal of 
lymph nodes after radiation of the primary lesion. 
If there are no lymph nodes palpable at the bme 
of treatment of the primary lesion wait 3 months 
(lecal recurrences following radiation will usu 



F m Remit foBtowicg wm of tint from upper hp to replace coaatd l—u> of 
lower lip for Icaira otar the nrfc ol the month J Cswetr in«i ij \o i ) 


alh ibenr themselves within this time) When 
□ode* axe palpable bat mo\ able, and not over 
ie millime ter! in largest diameter wait 6 weeks 
If the nodes are fixed, or hard, and molt probably 
carcinoma the operation for their removal u 
undertaken at a defini te part of tbo initial treat 
incut of the primary lesion, preferably at the 
at m e utiing Occaikxxalh the general coo di two 
of the patient will necessitate a division of treat 
ment into two or more stages These are usually 
desperate cases in which cure ia hardly to be 
hoped for and as stated prmoualv if metaataaes 
are present in anv of the nodes abo\e the hvotd 



Fir i*A Scperfcul hmphatk ewela and node* 
whies drain tha I^i* (after Porirr and Cuneo) Not* tha 
mtertscfn* immediately beneath the irnmlam border and 
the lo«x ( Datanee the il»Jj couraa m the anperfieial faaoa 
befoia they dip toward the deep atnac t mta 


bone, subseouent operation for removal of the 
deeper lympo channels and hmph nodes must 
be performed on one or both sides thla opera Lxn 
extends from the da vide to the mastoid process, 
and its degree of sacresa is to be measured by the 
thoroughness of its performance. 

In the case of \ ririti nn unless it is necessary 
to wait for confirmation of the diagnosis of cancer 
by microscopic examination of the excised 
tissue, the suprahyoid neck dissection Is per 



F* I lB "Deep lymphatic rytlrm (J tb* afper gd 
Th^ foDowm* locatwas of nodes an tn^wrunt lo** 1 
parotid reflect, wdimanllary rtffed, aobcientaJ rrjfc**, 
and the trfioc aloof tha facial \ iiarli, abov a the krwrr ber 
der of tba mandible (Am. J Caacar ipji IJ No jf 
(After ToIdL) 
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Fig it A, Fintatep Skin btdikm carried only through depth of peifcwteum of the mandible, and the deep fasd* 
the thkknei* of the tldn. B Second itep Deepening of below have been raised the farin' artery la freed for 
the line of inaakm through the platrama mytrldei nroide ligation a* It enten the capaale of the aubmaifllary aalivary 
and superficial faada to the deep laada C, Third step nand. a. Common facial vein, l Parotid aaJtvary gland 

Showing the common facial rein ligated u It pierce* the (cut) c Submasflkry aalivaiy gland, d. Facial artery 

deep faicta, and the ligation of the facial artery and vein t, Hypogjoaaal nerve, E, Fifth atep DiaaectVm com 
above the border of the mandible. D Fourth atep The pitted cm both aide*. The amount erf thane removed ia 
lower third of the parotid gland, all tiaaoe above to the plainly indicated. (Am J Ctnctr 1931 15 No 3 ) 

formed at the same sitting Should delay be Radiation, either from the radium bomb or from 
occasioned by the lapse of time for the aforemen- the X ray tube of proper voltage, has its strong 
tioned confirmation of the diagnosis, the opera advocate* both as a prophylactic and curative 
tion for removal of the lymph nodes U undertaken agent m the treatment of metastases. There is 

as soon as possible after the hp wound has healed, little carefully checked clinical evidence advanced 
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to support this method. The fractional treatment 
by \ ray (or radium) a* advocated by Coutaxd 
his htei> gained nunj sponsors This method 
imp mu n me 11 more dangerous than surgery and 
require* much further trial before it can be gen- 
eral!} accepted Intenlitiol radiation on the 
other hand, has something to recommend it. When 
accurately employ ed, tumor tissue itaelf iriH ab- 
aorb the brant of the Intensive radiation Iti 
success anil depend upon the radioserultint} of 
the tumor the correct estimate cf dosage and the 
* crura cy of its application. The hat can best be 
attained through operative exposure of the field 
to be Irradiated While I have yet to aee a case 
of prosed metauues cured by this method, I 
have observed such marked palliation without 
sen ere reaction to the patient that its use is to be 
recommended for inoperable cases 
I ha\ e not found tne grading of other the pn 
mars tumor or of metaslaaes to be of great value 
We know that the more high]) differentiated the 
tumor ceQs are, the leu malignant and the lev 
radiosensitive the tumor is apt to be Tbe con- 
verse is also true \et there are so mam excep- 
tions to this rule that it is not fair to the individual 
patient to base choice of therapy and prognosis 


entirely upon the microscopic appearance of tbe 


The treatment of cancer of the lower Up must 
be divided Into tao phases tbe treatment of tbe 



In view of our pr esen t knowledge, tbe treat 
ment of the pr imar y leuoo can be standardized. 
Tbe important cans id oration is destruction of ail 
cancer cells wherever they mi) be and the itnx 
tore of tbe lower lip penults this to be aertan- 
pLisbed with equal certain t) b> either radiation or 
surge!} Practical considerations for the use of 
either method are described 
There is no standardized method for treatment 
of the lymph channels Tbe writer questions tbe 
value of radiation as a curative agent in the pres- 
ence of metallises and trods no proof that its 
prophylactic use Is warranted Surger} when 
pr o per l} executed Is definitely prooh} lactic and 
in many cases curative Radiation has a place as 
a palliative procedure, its best effects bring ob- 
tained b) interstitial radiation preferably com- 
bined with surgical exposure of the area to be 
radiated. 
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THE STANDARD TREATMENT OF MALIGNANT TUMORS OF THE 
BLADDER 1 

WILLIAM E. LOWER, MJ3, FA.C A, Clethaud, Obo 
CWvtknd Cbalc 

T HE frequency with -which carcinoma of the rays, end various types of surgical removal, in 
bladder is encountered makes the considers eluding eidsion, partial resection of the bladder 
tion of what may be done for the unfortunate and total cystectomy All of these methods arc 
patients affl icted with this disease one of im still in use, and each has a definite field of usef im- 
portance to every' practicing physician and espe ness, depending cm the indications in the individ 

aally to every urologist In the Cleveland Clinic ual case determined by such factors as age, 
wc have found that malignant tumors of the general condition, type of neoplasm, grade of ma 
bladder constitute 5 per cent of all cases of malig ugnancy, and the site of the lesion, as well os the 
pan t disease in general, and almost half (44 per technical skill and experience of the operator 


cent) of all cases of malignant disease m the 
gem to- urinary tract. 


To accomplish a cure In any case of malignant 
tumor no matter where it is situated, demands 


Although there U no spectacular improvement that the growth be completely removed or en 
or advancement in the treatment of this condition tirely destroyed. Nothing less radical suffices, 
to discuss at the present time, perhaps an mven As long as the cancer remains localized, >every 


tory of the situation may offer some encourage 
ment and renewed hope for the future In combat 
mg vesical carcinoma There have been no stnk 


As long as the cancer remains localized, >every 
effort should be made to remove it 

Unfortunately the complete removal of tumors 
in the urinary bladder offers difficulties which are 


mg innovations recently, but by comparing the sometimes insurmountable. Complete erosion 
results obtained now with those of 20 years ago is seldom possible when the lesion occurs In the 
it is evident that there has been a slow but gradual region of the base, the trigone, or the bladder 
Improvement as the result of better diagnostic neck. These areas are Involved in 60 per cent 
methods and of technical Improvements In sur of the cases in our experience The growths 


gery and radiation therapy which occur laterally c\ en though they Involve 

But the improvement in results already noted a ureter, or those at the vault of the bladder can 
does not, in my opinion, mark the end of the road, be excised locally and should be so treated. A 
for armed with these technical improvements and wide resection should be made for even though a 
with the knowledge gamed from the reviews of large part of the urinary bladder is removed the 
large senes of cases, we may be able to reconsider remaining part expands to give ample vesical 
and re-evaluate the entena for operation with capacity, as has been demonstrated by the expen 
the result that more radical procedures will be mental work of Kretschmer Patients who have 
undertaken m a greater proportion of cases with had extremely wide resections of the bladder nsu 
consequent Improvement w end results. ally have very' little discomfort 

A more optimistic outlook regarding bladder If the ureter be involved, resection must include 
tumors Is encouraged by the facts that the bladder that part of the ureter If the ureter Is divided 
is not a vital organ and can be widely resected extraperitoneally, no special transplantation need 
or completely removed without jeopardizing the be made for it wQl function, even though It is 

processes necessary to life, and also that bladder set back some distance. Provision should be 

tumors tend to remain localized for longer periods made however, to prevent the formation of a 
of time than do cancers in many other ports of stricture by eversion of the mucous membrane, 
the body The records show, of course that the If this does not seem feasible, the ureter may be 

proportion of local recurrences in the bladder is transplanted in some higher point of the bladder 

greater than elsewhere m the body but this If transplantation is not posable, there can be no 
tendency could probably be corrected by earlier serious objection to ligating the ureter and put 
diagnosis, more ngid vigilance regarding exami- ting the kidney out of commission, provided it Is 
nations subsequent to operation, and by more not Infected and the opposite kidney is function 
radical treatment at the outset. ing normally 

The methods of treatment of carcinoma of the Even In the case of recurrent malignancy in the 
bladder have included figuration, cauterization, bladder, a second resection may produce a bril 
diathermy, radiation with radium and roentgen liant result In one patient on whom I operated, 


which occur laterally t\ en though they Involve 


nations subsequent to operation, and by more 
radical treatment at the outset 
The methods of treatment of carcinoma of the 
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there was a recurrence within a year A second 
resection was done and the patient has been free 
of the growth for *5 years Thb experience 
shows that a local recurrence Is do contra inches 
don to repeated attempts at eidsioo of the growth 
In cases m which local excision or resection erf 
a tumor of the bladder a Impossible, total cys- 
tectomy may be done with the aasurance erf reltei 
from the distressing symptoms attendant 00 an 
ulcerated, infected lesion m the bladder Because 
of the relatively low Incidence of distant metas- 
ttses from bladder neoplasms, the indications for 
so radial a procedure as cystectomy are greatly 
enhanced. 

Despite the indications for the procedure and 
the probability that the results would be as good 
or better than tboae from radial operations in 
other parts of the body cyitectocny has not been 
widely or generally med because of the technical 
difficulties involved A transplantation of the 
ureters into the rectum is prerequisite to removal 
of the bladder This operation requires a great 
deal erf surgical skill and experience Further 
more the cxddan of the urinary hladder is no 
undertaking for a novice m surgery 

Modi of the improvement in the method of 
transplantation of the ureteri and cystectomy we 
owe to the brilliant work of Coffey His chief 
modification of the techmejue consisted of the 
application of the valve pnudple in the trans- 
plantation of the ureters into the rectum In his 
final contribution to the literature, he reported a 
senes of n cases m which the bladder had been 
completely removed. Seven of these patients 
wer e alive and well far periods of 4 months to 5 
years Hu comparatively low operative martaf- 
ity rate of 27 per cent and the period of freedom 
from recurrence made the outlook in this type of 
case much more prommog 
Recently Dr Charles C Higgins of the Cleve- 
land Clinic has made a further modification of the 
operation for uretero- Intestinal anastomoais in 
which the ureters 00 both sides can be transplant 
ed at the aame operation, without interruption 
of the flow of unne Into the bladder until the new 
channel between the ureter and bowel has been 
established This method decreases the likeli- 
hood of peritoneal infection, which has been the 
greatest cause of death In this type of operation, 
and diminishes the morbidity after operation 
With these improvements in the operation, 
cyitectomy is bong performed with Increas- 
ing frequency and I firmly belie re that the 
more generally this operation b utilised, the 
ieat will bo the proportion of recurrent and meta 
static malignant lesions from bladder tumors. 


When for any reason, surgical removal of the 
bladder does not seem feasible, foxtanateiy an 
other mode of attack, radiation, is available. The 
application of radium and roentgen rays for the 
wholly Inoperable cases has given results that are 
moet encouraging, in many instances. The in- 
discriminate use of small or large doses of radium 
by persons unfitnflbr with its use and action has 
caused condemnation of a method of great merit. 
The best results In radium therapy can only be 
obtained by the dose co-opeiatioo of prfrysfdit, 
pathologist and rJiniriin. 

The work of Barringer at the M emorial Hos- 
pital in New York demonstrates the value of skill 
and experience In the use of radium for the con 
troi of d ladder neoplasms. In a series of 9$ cases 
in which the clinical diagnosis was supported by 
biopsy 52.9 per cant of the patients with papillary 
caronoma and 29 7 per cent of the patients with 
infil tratin g carcinoma were alive and had no evi- 
dence of disease, according to cystoscopic exami- 
nation, at the end of 3 yeara Barringer feeb that 
radium treatment b the method of dance and 
that the results to be expected from radii ti on are 
as good as those from surgery The accessibility 
of the tumor must govern the choke of trans- 
urethral or transvesical approach, and in all 
instances, an attempt should be made to apply 
a sufficiently large primary dose to destroy the 
tumor completely 

The same considerations are true of roentgen 
radiation. Since roentgen therapy has become a 
special field in medicine, the results of tins type 
ol treatment have been greatly improved. Deep 
roentgen therapy however, in the treatment of 
bladder turnon is not so effective as the ippSca 
tion of radium In our own experience its a* 
has been mainly palliative but it may ghe many 
days and months of comparative comfort to an 
otherwise miserable creature. The occasional re- 
markable symptomatic relief and local regression 
of an extensive growth suggests that more wide- 
spread application in las formidable lesions might 
demonstrate a greater field of csefuinos for this 
type of therapy With the introduction of higher 
vxutage machines in roentgen therapy it U quit* 
poaiibte that the results of thb type of treatment 
might overshadow all others m maEgnant tun**! 
of the bladder especially if surrfcal procedure* 
would be extremely difficult, or impoasible. 

Although surgical removal and radii t loo are 
respectively the most important methods of treat 
ment in cases of cardnoma of the bladder fab 
guration and cautery may still be useful In certain 
cases, especially In very small lesions, extremely 
early growths or those of a very low grade « 
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malignance The important point, of course fa 
to destroy the lesion entirely, and If that can be 
done by some less radical procedure, the results 
obtained urn be excellent. Several of our pa 
Lents were thus treated verj eaLsfactonly 
Surgical diathermy has been advocated by a 
number of urologists, and seems to produce good 
results in certain cases in which operation can 
not be performed (7, 16) It probablj has some 
place in the armamentarium of the urologist m 
certain types of cases. 

SUmiARY AND CONCLUSIONS 
As has already been menLoned most authon 
ties agree that the incidence of distant metastasis 
from turnon of the bladder is considerably lower 
than from other neoplasms. The Carcinoma 
Registry of the American Urological Association 
(3) has estimated that metastasis occurs m only 
10 per cent of the cases. Other estimates have 
placed this figure at 20 per cent or even higher 
Some writers have contended that the incidence 
of metastasis depends on the degree of malignancy 
of the lesion (7) In view of these statements 
the report of Smith and Mints fa most interesting, 
for they state that in a study based on 34 post 
mortem cxaminaUons at the Massachusetts Gen 
eral Hospital, metastasis was revealed In 16 in 
stances, or almost 50 per cent. Their demons tra 
tlon that the tendency to metastasize is not 
related to the grade of malignancy rs significant 
and indicates dearly the necessity for regarding 
every case of tumor m the bladder as either 
potential!} or actually cancerous. 

The Carcinoma Registry found in an analysis 
of 902 epithelial tumors of the bladder that there 
had been a recurrence in 46 per cent of the cases 
(3) Thej also have pointed out that the ina 
dence of metastasis a higher m cases In which the 
tumor a most easll} resec Lb le that is, high in the 
vault of the bladder Most of these tumors were 
found to metastasize to the liver, because of the 
direct pathwa> through the lym ph* L hi of the 
hypogastric vessels These facts emphasis the 
necessity for m creased vigilance In following the 
course of each patient after opera Lon and also 
show that more radical operations probably are 
indicated and might produce very much more 
satisfactory results 

In conclusion, although I have no revoluLonar} 
procedure to advocate m the treatment of car 
anoma of the urinary bladder I feel that we 
should all be heartened by the evidences of the 
gradual development which has already been ac 
complished. Merely to contrast the results m a 
few relatively recent series of cases with those 


reported by V> atson m 1913 and by Gardner in 
1915 shows that there has been a perceptible in- 
crease in the number of 3 and 5 year cures. They 
reported the number of 3 year cures following 
resection as 14 and 22 5 per cent respectively In 
our own senes 28 5 per cent of the pa Lents sub- 
jected to operation and radiaLoa have survived 
for 5 years or more. A recent senes of cases re- 
newed at the Mayo Clinic (4) reported that 2S 
per cent of patients with carcinoma of the bladder 
survived 5 years or more. The Carcinoma Regis- 
try (3) in its recent report of 902 cases numbered 
the s year survivals at 33 per cent. At the tune 
of Watson'* and Gardner's reports the treatment 
was limited large!} to erosion and partial resec- 
tion, whereas today we can resort to cvstectomj 
with increasing confidence, and have recourse also 
to nidiaLon therapy — an important adjuvant if 
not the sole hope of patients with advanced disease. 

Today’s results are stiB far from what we might 
wish and also, I believe, from what we ma\ 
actually accomplish. With certain physiological 
and pathological factors more favorable than in 
tumors elsewhere In the body, we should face the 
problem of treatment of malignant disease of the 
bladder with new confidence that there will be a 
steady improvement In the final results m this 
type of case. 
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T RAUMATIC surgery has come into lti own 
The wonder of it all a that it required the 
tragedy of a World War to loan our atten- 
tion on the importance of this branch of medicine 
As a t pedal ty it lagged because the general prac 
tiboneT treated trauma os a sde issue — a bore 
and a hazar d He gave little thought to lti im- 
portance and httle study to its anatom) pathol- 
ogy and end-results The War forced the awe. 
Expansion of Industry development of automo- 
bile and airplane have broadened the field and 
sharpened the interest of our profeanoo Tran 
matic surgery now challenge* the attention of our 
manufacturing plant* great and mail Indus- 
trial Commmxm awards which have been baaed 
on both anatomical and functional perfection in 
the result* of fracture treatment hare spurred 
this newer surgery forward It is for thia reason 
that the evolution in fracture treatment has had 
to be rapid There has been much room for 
progress 

Id a review of 1,000 consecutive fractures of the 
tibia and fibula covering a period of apprcm 
matel) 17 \ ears one s mind passes in review the 
numerous examples of cumbersome and expensive 
beautiful and worthies* reduction apparatus 
which clutter wir basements Gradually simpler 
and better tools made thar appearance To be 
laccewful the* appliance* must be the result of 
sound physiological reconstructive and rehabih 
tatrre reasoning 

When mvited to present a paper at this meet 
Ing we felt that some of the rather obvious things 
in this group of case* would be interesting— 
possibly instructive 

We see manv fractures, because the Corwin 
Hospital is the concentration point for diseases 
and injuries of the Colorado Fuel and Iron Com 
pony employee* and thar dependents Our coco 
pony operates a large steel plant in Pueblo Iron 
tnme* in Wyoming cool mines and lnne quarries 
throughout Colorado All fractures of any conse- 
quence arc splinted by the local physktan and sent 
to ns. 


In considering fractures of both bones of the 
an entity we note — 

1 That this is a very frequent industrial injury 

s That no other major fracture Is compounded 
so frequently This is due to the cloae proximity 
of the booes to the akin and to the terrific forte 
required to fracture both bones. 

3 That the site of fractures from direct violence 
Is most frequently at the weakest point— the 
point between the middle and lower third of the 
leg Fractures due to indirect violence are often 
of the spiral type. 

4 That no other fractures art so prone to non- 
union It la our opinion that muscle a Uadi merit* 
with thar nch blood supply have much to do 
with bone union- There is an absence of such 
attachments In the region of the middle and loser 
third of the leg. Heavies, when fractured, the 
ends of the fragments usually are separated com- 
pletely from surrounding tissue It our original 
assumption be correct, it readily explains non- 
union In this situation 

5. That any trauma of sufficient force to frsc 
tare both bones usually greatly damages the t 
parts Sometimes our efforts are concentrated, 
therefore on the co-oristmg surnxmdlpg injuries 
rather than upon the booes themselves. 

TREATUECT 

In the time allotted we most be dogmatic and 
not argumentative. Whatever we have found <* 
greatest value Is here described 

1 Every severe fracture case Is potentially « 
actually In shock No reduction should be it 
tempted until this complication is alleviated 

1 If not contra Indicated, the fracture should 
be reduced immediately and plaster cast aj^Bed 
In the simplest fractures with Httle displacement 
we use local aaesthesia. Even in these eases, 
however we must have the active co-opera tlcn 
of the phlegmatic patient. Spinal anesthesia a 
Ideal if we bear in mind its cootxa-mditauOB* 
But our main reliance has been placed cc nltnw* 
oxide and oxygen with ether Generally speak 
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mg ether gives the greatest relaxation with the 
least hazard 

When the fragments ore so fixed that we fed 
it practicable, a Boehier walking iron a mcorpor 
a ted in the cast One of us (J S N ) became 
enthusiastic about thu method after visiting the 
Boehier clinic. Further study, however makes 
us believe that it is not safe to use it a* routinely 
as Dr Boehier does. 

3 Theoretically, every compound fracture 
should be made a closed fracture through immedi 
ate surgery Unfortunately, the trauma may 
seriously damage blood vessels and nerves de- 
vitalize the skin, muscles tendons, fat, and fascia 
Our first investigation^ therefore, should be con 
cemed with the viabihty of the limb as a whole. 
Then our attention should be directed to the 
sterilization of the surrounding skin — shaving, 
scrubbing gently with soap and water bathing m 
ether and finally applying tincture of iodine, 
AH of thu should be done with meticulous care 
so as not to contaminate the open wound with 
foreign substance. Next the wound is washed 
thoroughly with large quantities of aaline sola 
lion. Tincture of iodine is then poured into the 
wound. While we do not feel that iodine will 
sterilize the multitude of crevices open to uifec 
tion, we believe it should always be used. It 
probably helps. Apparently it does no harm 

Mechanical sterilization, however, is of the 
greatest importance. The skin edges are cut 
away All devitalized tissues, whatever their 
character, must be removed bv sharp dissection. 
Constantly we watch lest the scalpel graft poten- 
tial infection into dean tissue. Of late we have 
performed (Rbnd em ent with the “radio knife”—- 
much to our saUifocUom 

Sometimes, in severe wounds it may be almost 
impossible to trace all small crevices. Here we 
have found it of advantage to counters tain with 
methylene bloc. The tracts may then be foil owed 
as is done so frequently in ramifying fistulse else- 
where in the bod> 

If the bones have been ground into dirt the ends 
are trimmed. Pieces of entirely detached bone are 
removed. Adherent fragments are placed in a 
position most advantageous for healing Thus do 
we carry out dSbndement, with no finger contact 
technique 

The next step is to future the severed soft parts, 
nerves, tendons, and musdea. Absolute haemos- 
tasis must be the rule. The skin is sutured with- 
out tension. If it cannot be approximated relax 
a tion is accomplished by longitudinal Incisions 
some distance from the wound. The skin is never 
undermined. Drainage is never inserted. 


Extenaion is always applied by the skeletal 
method We use almost rouUneh the St rinmnnn 
pin, rarely ice tcrag calipers or Klrschner wire 
Traction fa followed by applying a plaster cast 

4 Markedly comminuted fractures or those 
which we are not able to reduce early are treated 
by skeletal traction For these wc prefer a small 
Steinman pin through the os colas and a Hawlej 
suspension splint It must be emphasized repeat 
edly that overtraction separates fragments and 
produces non-union 

5 While it fa our policy to avoid open reduction 
when possible, we open spiral fractures of the 
tibia with the fibula broken high We believe 
time, suffering and disability are thereby reduced 
to a minimum. 

6 We prefer to use autogenous substance m our 
open reductions and almost never use non- absorb- 
able material Metal plate* have been used with 
some excellent results, but experience urged us to 
abandon them. 

7 During the recent past we have used an auto- 
matic device designed by Dr Roger Anderson of 
Seattle. This apparatus we believe is a most ex 
celltnt tooLfor proper fixation of fractures of the 

with ample traction and facilitates manipulation 
It does not interfere with the application of 
plaster and leaves the bones transfixed Since it 
can be eerily autoclaved, we have found this 
apparatus particularly helpful in our open work. 
Even with this apparatus let us emphasize once 
more the Importance of preventing overtraction. 

Sometimes we have accused ourselves of ultra 
conservatism in our attempts to save shattered 
limbs. How much simpler and easier to ampu 
tatel After months of constant treatment we 
may have a patient with a 50 per cent or even 25 
per cent functioning hmb However, we have the 
satisfaction of knowing that psychologically this 
patient is far more of a man than were he to 
possess the best artificial Umb that money can buy 

Of the 11 762 fractures treated at Corwin Hos- 

C J since 1917, 1,000 were fractures of both 
es of the leg. 

In reviewing these cases we find a cotnpara 
lively high proportion compounded, namely, 231 
These were treated along the fine* already set 
forth In spite of these efforts 31 of them became 
Infected, 31 foiled to unite and subsequent bone 
graft was indicated. It was also necessary to 
reduce 54 fractures of other types by open method. 

Amputation wa* necessary in it caws. These 
should probably not be considered here because 
ol the primary sercmsnes* of their injury In the 
r,ooo cases there were 19 deaths. These were all 
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T RAUMATIC su rg er y ha* came Into its cnrn 
The ncmder of it all U that it required the 
tragedv of a World War to focus our atten 
tkm on the importance of this branch of medicine. 
As a Special t\ it lagged because the general prac 
titioner treated trauma as a side issue — a bore 
and a hazard He gave little thought to iti im- 
portance and ht tie it od% to its anatornv pathoT 
og} and end-results The War lotted the issue 
Expansion of industrv development of automo- 
bile and airplane have broadened the field and 
sharpened the interest of our profession Tran 
mi tic forgery now challenges the attention of crar 
manufacturing plants, great and sm alL Indus- 
trial Cotnmlsoon award* mhtch have been based 
on both anatomical and functional perfection in 
the results of fracture treatment have spurred 
this nemer surgerv forward It is for tins reason 
that the evolution m fracture treatment has had 
to be rapid There has been much room for 
progress 

In a review of 1,000 consecutive fractures of the 
Ubva and hbula, covering a period of approxi 
matdv 1 rears one s mind passes In review the 
numerous examples of cumbersome and expensive 
beautiful arid worthless reduction apparatus 
which clutter our basements Graduallv simpler 
and better tools made their appearance To be 
successful these appliances must be the result of 
sound phv sioIogwraJ reconstructive and rehabili- 
tative reasoning 

When minted to present a paper at this meet 
ing we felt that some of the rather obvious things 
in this group of cases would be interesting — 
posslbiv instructive 

We lee manv fractures, because the Corwin 
Hoapitai is the concentration point for diseases 
and injuries of the Colorado Fuel and Iron Com- 
panj employees and their dependents Our cam- 
pan} operates a large steel plant in Pueblo iron 
mines in Wyoming coal mmea and lime quarries 
throughout Colorado All fractures of any conse- 
quence are splinted by the local physician and sent 


In considering fracture* of both bones cf the 
leg as an entity we note — 

1 That thn Isa very frequent iodustnal injury 
1 That no other major fracture is compounded 
so frequent]} This Is due to the dose proximity 
of the bones to the skin and to the terrific farce 
required to fracture both bones. 

3 That the nte of fracture* from direct violence 
Is most frequently at the weakest pomt — the 
pornt between the middle and lower third of the 
leg Fractures due to indirect violence are often 
of the iplral type. 

4. That no other fractures are so prone to non- 
union It U our opinion that muscle attachment* 
with their nch blood suppl} have much to do 
with bone unloo. There is an absence of such 
attachments In the region of the middle and lower 
third of the leg Besides, when fractured, the 
end* of the fragments usuallv are separated com- 
pletely from surrounding tissue. If our original 
assumption be correct, it rcadii} explains vox- 
union in this situation 

5 That anv trauma of sufficient force to frac 
tore both bones csualh greatly damage* the soft 
parts. Sometimes our efforts are concentrated, 
therefore on the co-existing cumrandmg injories 
rather than upon the bones themselves. 


TWilATirT-NT 

In the tune allotted we must be dogmatic and 
not argumentative Whatever we have found of 
greatest value is here described. 

1 Every severe fracture case is potentially or 
actually m shock. No reduction should be tt 
tempted until this com pE cation is alleviated 
j If not contra Indicated the fracture should 
be reduced hmnediatei} and plaster cast appfed 
In the amplest fra ctur es with little displacement 
we use local anrsthaia. Even in these ca**, 
however we must have the active co-operat*» 
of the phlegmatic patient Spinal airesthran a 
ideal if we bear In mind its contra Indication* 
But our main reliance has been placed cu nitic* ° 
oxide and o xygen with ether. Generally ipeaw 
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results axe actually Impossible. In many other 
cases, however, poor results may be due to the 
following factors 

1 Insufficient anatomical reduction because of 
inadequate equipment 

« Insufficient care of the wound followed by 
infection in open fractures. 

3 Numerous vain attempts at conservative 
treatment in fractures which are of such a nature 
that perfect anatomical and functional results can 
be obtained only by operative intervention. 

4. Lack of skill and experience in the technique 
of operative treatment of fractures. 

5 Tardy hospitalisation of poorly set fractures, 
with consolidation in incorrect position and per 
manent injury due to subsequent incorrect posi 
tion of the adjacent joints. 

This latter tact receives too little attention, not 
only from the general practitioner but also from 
the surgeon in some cases. The fracture must not be 
looted upon as an isolated injury but the bone, 
the muscles, and the adiacent joints must be con 
sidered as a functional and physiological unit. 

6 In Injured patients psychological factors 
must also be held partially responsible for un 
satisfactory results. There are cases m which the 
anatomical position is perfect but the patient 
develops compensation neurosis and the result is 
functional impairment of the condition. 

We will now describe briefly, on the basis of 
the extensive fracture material of the surgical 
clinic of the University of Freiburg (Germany) 
the methods by which we achieved the best results 
m operative treatment of fractures of the long 
tubular bones. Purposely very few figures win 
be given because statistics give little Information 
concerning the ways and means by which good 
results are obta in ed in the individual case. Table 
II covers the fractures treated during a period of 
7 year*. 

TABLE II 

Cun XtrcM* 
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It will be noted, therefore, that of 12.000 cases 
1 945, 07 10 37 per cent, were hospitalised. Of 
these x *45 cases to6, or 24 58 per cent, Le., 
approximately one fourth, were treated by opera 
tion In this latter group there were 75 cases, 
or 34 51 per cent in which plastic repair was done 
by means of bone plates. 

Let us also consider a few data concerning the 
frequency of fractures of the Long tubular bones 
and their skeletal distribution. Table HI shows 


the distribution and frequency in a collection of 
9,160 fractures treated in the Freiburg dime In 
the coarse of 6 years. 
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These figures show clearly the frequency with 
which fractures force the physician to beparticu- 
lariy exact in the matter of indications. The type 
of anaesthesia, the time of operation, the operative 
technique, and the preliminary and after treat 
meat are all important factors in the individual 
indication. A brief review of each of these points 
U given m the following sections. 


NARCOSIS OR ANjESTHESIA in operative treat 
1 XEHT or FRACTURES 

If the type and location of the fracture and the 
procedure to be used m treatment are such that 
the physician can manage without general arnes- 
thesia, local anwthesia should be used. In ex 
tensive interventions— bone plating for instance— 
In ptychkzl}} unstable patients, general nines- 
thesia should always be given. In fractures of the 
lower leg in which operative reduction is easily 
accomplished by approximating the fragments 
with a hook, local injection is sufficient. When 
wire is to be applied to fractures of the lower leg 
and of the thigh we frequently use lumbar anaes- 
thesia. In cases id which the fractured bones lie 
dose to the surface we occasionally inject novo- 
caine at the point of fracture, as recommended 
by Boehkr In the upper extremity one can some 
times use KnlenkampfTs plexus anxsthesia. We 
have frequently used it with good results but in a 
few instances the results were unsatisfactory 
Koenig urgently recommends cross- sectional an 
esthesuL in which radial injection down to the 
bone is done at 4 or 5 places about a handbreadth 
above the region of operation, so that the novo- 
cain solution acts upon the periosteum, the 
muscles, and the skin. Infiltration must be done 
also along the line of masum. In operations 
which can be completed within a short time I 
have recently begun using intravenous Evipan 
snrsthesia, especially in fractures erf the lower 
leg in some cases local anaesthesia is combined 
with it This combined method 1 has shown itself 
to be excellent 

*ho«t Ow emiinti em M UcU bxI btrjrrrac* 
in tma% pobioferf a AmDIom A 0*1 1 ait 
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nur, or opxjlation 

Another Important factor In good operative 
treatment of fractures is the time at whicn opera 
tion Is performed With the aid of examples let 
us now study a few type* of fracture. In some of 
which munediato operation u Indicated while in 
other*, later operation Ii advisable. Of comae a e 
do not pretend to cover all pomble type* of 
fracture. 

Immediate operative intervention ti indicated 
in only a few cases 

i In complicated aeverely dislocated fracture* 
of the lower leg At the time ol primary ezdnao 
and wound treatment the misplaced ends of trans- 
verie fractures are apprerdroated with a book, after 
conservative reduction ha* been found impoaaihle. 

a In simple or compound, badly dislocated 
transv er se and spiral fractures of the lower leg in 
which correct position cannot be achieved by 
immediate doted reduction 

3 In fracture* of the forearm m which the dis- 
location of the 2 bones frequentiv cannot be cor 
retted by closed reduction Here it a often a 
matter of transverse fracture of the shaft, In 
which reduction may readily be accomplished by 
simple approximation 

4 In fractures whose dislocated fragments in- 
duce injury to nerves or vessels In such cases 
operation sometimes shows the nerve riding upon 
the pointed fragment 

5 In joint fractures 

6 In cases with large fracture harmatornata 
which may induce severe compression of vessels 
and nerves {acharmia) This a known to occur 
m fractures of the elbow Immediate relief 
should be given b\ splitting of the fascia, dram 
age of the brmjtoma correction (with wire suture 
a Decenary) etc 

In other words, the abov e types of fracture are 
those in which operative treatment should be 
given immediately They are fractures lying 
superficially in which either conservative reduc 
turn a not possible or the associated skin injury 
demands operative treatment even though other 
soft ports are not particularly injured and finally 
this group indudes fractures m which the asso- 
ciated injuries are such as not to permit delay in 
treatment of the fracture until the most conven 
lent time 

In all other cases we usually look upon the 
second week as the optimal time for operative 
treatment of the fracture Koenig Lorn bo tie, 
Rehn and others arc of the same oprrdoo and 
operate about the beginning or the middle of the 
second week Lexer designates the fourth and 
fifth as well as the second week as favorable He 


bases his opinion upon hfa Investigation which 
showed that fracture hyperwmla is most highly 
developed during this period Doubtless the 
choice of time for operation Is dependent upon 
the physwpfl th ologKal processes which occur In 
connection with the fracture trauma. Along with 
the degenerative changes in bone, lacerated peri- 
osteum, and damaged musdes, which occur im- 
mediately after Injury, there soon appear regtner 
ative processes of which the surgeon makes use. 
In this connection the physiological response of 
the muscles plays a part which often is over 
looked The physiological balance of the muscle 
tone betw ee n flexor* and ex ten son 1* a necessary 
factor in the heahng of fractures. This is achiev ed 
only by firm fixation of the broken bone b good 

E anion Immedlatdy after fracture the muscles 
volved are b a state of subnormal exdtablhtv. 
which persists for about 8 days and is designated 
as a sort of ‘muscular stupor’' (Rehn) Then from 
the eighth to about the thirtieth day after fracture 
there Is a state of “intermittent tetanic hyper 
exdtabshty of the musde The correlation be- 
tween the fracture and the musde Is of outstand- 
ing phy sicpethologkal importance. This muscular 
actmtv is necessary b all of thoae places where 
the callus must be furnished by the periosteum 
alone i e b the diaphysfs It b encouraged by 
absolute rest of the injured member and extensioo 
according to ph\ siologicnl condition. Insufficient 
rest and too great a degree of extension prevent 
physiological activity of the muscles (dectnc 
action currents) and so defer callus formation. 
This retards healing of the fracture or prevents 
It entirely 

The large number of pseudarthroaes or nan- 
united fractures observed during the last few 
y ear* is due partly to the fact that the fractures 
were not fixed firmly enough and were not left m 
the platter long enough, or to the use of too great 


ext end or. 


IKDTCATI0W3 


It is error eou* to inppoac that operative treat 
ment of fracture is permissible only after bug n* 
of conservative measures ha* prov ed useless By 
postponement of necessary operative correct 
cooaitions may be created which impair the 
operative result or even make a perfect result Im- 
possible We must see to it that operative treat 
ment is given at a timely period b all case* 
Operation should be done before the regenerative 
capaatv of the fractured bore Is exhausted and 
before retraction contracture, atrophy cf the 
musdes, and contractions of the capsule and Eg* 
ment* of the adjacent joints have induced perma- 
nent injury 
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FI* i Spiral fracture of the lower leg with severe dis- 
location and Lnterpoaltlon of muacnlaturc. When conserva 
tire measure* faffed operative reduction and sotnre with 
metal bands was done according to the method of Parham 
Putti 

Fortunatel) these view's are gaming more and 
more ground, although even today there is still 
not complete agreement among the various au 
thor*. The statistics given above show that in 
our clinic i 54 per cent of all fractures are treated 
by operative procedure. Magnus performed oper 
a bon m 3 per cent of his cases, and the Goettingen 
dime (Stxh) m 2 8 per cent of all fracture cases 
These figures come from 3 clinics with extensive 
bone material. One is probably justified, there 
fore m saying that approximately 3 per cent of all 
fractures must receive operative treatment. But 
If we consider the number of hospitalized cases 
we have a much higher percentage of operations 
1 e., 24.58 per cent, or practically one-fourth of 
the fractures 

Generally speaking operative treatment of frac 
fanes is indicated (1) when perfect anatomical 
reduction cannot be accomplished (2) when 
dosed fixation of the fragments Is Impossible, and 
(3) when consolidation fails to occur 
We will now discuss these Indications as they 
apply to individual cases and on the basts of our 
experience describe the effective operative treat 
ment 

OPERATION IS INDICATED 
i When conservative measures have failed m 
spite of the use of all technical devices such as 
fracture table, countertraction wire extension 
etc. Numerous manipulations repeated at short 
intervals, contusions, and traction on the soft 
parts Injured by the fracture enlarge the hiema 
tomata and disturb the physiological repair of the 



Fig 1 left. Oblique fracture of the thigh with severe 
dislocation and Impalement of the soft part*. When con- 
servative measure* failed operative redaction wo* done. 

Fig 5. An ideal anatomical result wo* obtained by 
wiring 

tissues This increases the danger of slight or late 
callus formation and of subsequent pseudar 
throses. 

2 In fractures in which muscle interposed in 
the fracture makes conservative reduction 1m 
possible from the beginning 



Fj? 4 14 year old boyj osteitis fibrosa gen nobs* ta (v 
Reckli n ghausen » disease) In the upper and fewer end of the 
right femur and in the upper end of the left femur 
Hg.J Spontaneous spiral fracture of the right femur 
Fig 6 Operative reduction and fixation of the frag 
meatM by metal splint fastened laterally to the bone with 
4,™** In spite of the ^thoWcol change in the booe the 
picture shows adequate callus formation. Splint and wire* 
ore firmly embedded and healed over Condition 3 months 
after operation 
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Fig x 8 Fig 19 Fig jo. Fig if 


Fig 18 Comminuted fracture of the elbow in a rain. Fig to Amount of consolidation of the fracture it end 
aged 30 yean nttmerou* fragment! of the olecranon ana of 4 week* 

the ulna with dill oca Lion of the head of the radio! Fig 11 Condition 10 weeki after operation. The frac 

Fig iq. Operative aepoaure by donal ind*ion in the tore n firm, the Individual fragment! have grown together 
forearm opening of the joint, and wire future through the and the position of the Joint U perfect. The buried iplmts 
olecranon FiraUon of the fragment! of the nine with 1 were removed later 
literal metal iplintj 

of the tibia cannot be reduced and placed one upon reduction with traction more frequently in the 
the other because of interference from the fibula upper arm than in the thigh because the danger of 
a piece of the latter must be resected operative injury is doubtless greater (injuries to 

6 In cases of transverse fractures of the upper the radial and the axillarv nerves atrophy of the 
arm and thigh in cases in which perfect position deltoid muscle etc.) 

cannot be achieved by extension with Kirschner s 7 In fractures of the forearm The relative 
wire or leucoplast etc. In this group should be frequency of inadequate consolidation m these 
placed also the oblique fractures and spiral frac fractures is well known. In this group pseudar 
tures of the femur whose reduction is rendered throses are most readily avoided by exact oper 
difficult by the thick masses of muscle of the ative reduction if conservative measures do not 
thigh As a general thing one attempts to obtain succeed 



f «R » FTg , 3 

Fig Fracture of the radhu with reparation of the ep«phy*li tad do mi db- 


Frg 13 Small donal Indikm o\er the wnst Joint, return of the epiphyria to poai 
tlcm and frratkro with wire suture 
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Fir 1 4, left g jr»r old child ohlxpe rcbcapual frac 
tore of the neck of the bomenn 
Fig 15 Operatise npnsit, finln cf the f rag me n ts 
with laterally placed metal *phnt firmly fastened with 
Tire* DnJjnct citlm foe-mata* The Iracton u firm at 
end of 6 weeks 


8 In cases of delated callus formation due to 
laceration of the pmoatenm or inadequate vas- 
cular supple as a result of laceration of the 
nutritive arterv In these cases operative fresh- 
ening of the fractured ends mat produce the 
desired results 

9 In pseudarthroses (non- uni ted fractures) 
Here operative intervention is the oolv iherapt 
a hich can produce results 

TECHXIQtXl 

•\sa matter of pnoaple we operate upon fractures 
without the use of a tourniquet In order to avoid 
secondart hyper jemia andhrmatomata we prefer 
exact h*mostasa in the tissues Rapid uxnion 
through akin, fascia, muscle and periosteum is the 
meat sparing to the tissue Large masiocs are neces- 
sarv foe the most careful exposure of the bone 
In the thigh we prefeT to place the maaon on the 
lateral aide at the anterior border of the musculcs 


tensor fascia lata In the lower leg we use 1 krgi- 
tudinal Inn no n * fmgerbreadth lateral to the 
an tenor border of the tibia. In the upper arm 
we use either Langenbecks resection incision or 
the Dolllnger mcnvoc at the medial border cf the 
deltoid muscle. Longitudinal inasjoos through 
the deltoid muscle nnj lead to atrophy and motor 
disturbances and should therefore be avoided. 
The soft parts are not held aside with sharp 
hooka but w ith blunt retractors Care should be 
taken not to separate the periosteum from the 
muscle because this might result In nutritional 
dBtnrbonce to the periosteum and subsequent 
weakness of the callus 

In the following we shall give a few cases which 
we operated upon In our clink: Technique 
indications, and results are shown more distinctly 
b} a few examples than by statistical tables 

Among the fra ct ores of the lower leg we hate 
(Fig 1) a spiral fracture of the tlbsa with severe 
dialocaUoo together with impalement and inter 
positson of the muscles Conservative measures 
were unsuccessful Therefore two small metal 
bands were applied according to Parham- Patti 
technique The condi two before and after opeia 
doo is shown in the picture 

In man\ similar cases we ha \e obtained fiat Ion 
of the fragments bj aim pi} winding two wires 
about them 

In fracture of the thigh w e use different meth- 
ods according to the individual case. In spiral 
and oblique fractures retention and fixation of the 
fragments can be obtained b} wire suture applied 
after reduction to anatomical position (Figs 1 
and 3) If setting falls because of slipping cf the 
fragments we must consider using splints of 
either autogenous or foreign material As a gen- 
eral thing we do not approve of dnlEng thrtwgh 
the bone and appl} ing numerous screw s, as acme 
surgeons recommend According to our opcuou 



F« jo Fig 17 

Fig »t> o year old boy immcru fatal fracture 
C< the humerus 

Ftf 17 T metal iplmts air (mewed a tih j iroea o\ er 
the nil of the fracture Because 0/ th* ihnrtrKaa of the 
prtmmal frag uaat senpie wiring of the tract ore would not 


Ft* *5 

hi held, cocar q ocntlr three canal* were dulled mto d» 

bowe and the wires were p**aed throegh the* 1 . 

Figs 17 and *3 show the pnsfooc of the metal fpc®-* 
and the poaftien of tb* fra c Lure from the front and n® 
the ode 
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Fig 19 Fig 30 Fig 31 


Fig 19 Patient vu a girl it year* old, who tuffered a Fig. to Lateral doraal i nation over tbe elbow joint, cor 
tupraamdylar fracture of the humera* with tevert dia- rect reduction of the greatly displaced fragments, fixation 
placement and interpoaitkm of the »oft parts. Large harms by application of metal splint firmly attached by wiring, 
toma Conservative measures unsuccesafol in eBecting a Fig 31 Removal of the aplint and wire after months, 
satisfactory union \ cry good anatomical position. 

drilling through the cortex In a number of places In this case as shown in Figure 6, operative re 
and on both sides of the bones injures even the duction of the fragments was done, fixation was 
normal bone, and this in]Ur> would be all the accomplished by metal splint with wire sutures 
more marked in a bone which has suffered a recent The case is worth} of note because it shows that 
fracture and is in the process of destruction and even bone with pathological changes healed with 
regeneration. Therefore, in lateral splinting, we out reaction over the stainless steel splint which 
apply a new narrow perforated splint of stainless we used We examined the boy half a y ear later 
steel and fix it in position with a or 3 wires much The fracture was firm and the foreign bodv was 
the same as m simple wrapping with wire You healed over with such complete absence of re 
see a result of this treatment in Figure 6 This action that we decided not to remove it 
picture is of interest also because it shows a gen The metal splint technique just mentioned is 
eralired osteitis fibrosa (Fig 4) \ou will see a especially successful in youthful patients with 
number of foa m tbe right and left thighs. This trans\ erse shaft fractures which cannot be treated 
same case showed fibrous bone foa in both upper successfully with conservative extension therapy 
extremities also This 14 year old bo\ suffered a In vigorous individuals however, even this spknt 
spontaneous fracture which > ou see in Figure 5 ing raa> be too weak for the strong musculature 



Fig 3» left,abo\e Complete extension la prtrnatkra 
Fig 33 left, below Normal ertennon in Ejpinatkm 
Fig 34, right. Normal flexion. 
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F*r J5 Fir j6 Fig 37 


Fw J3 TnnntTN fracture of the thigh with niter 
[X*Jtnc 0/ mtwruUtun and soft parts m as Sjemx oid bo> 
\ttenpU it consrrv (O' e reduction futed 
F « jO Operatn Tpocrr at the fractcue ttednumt 
of » ipdot of bone from the Obn end tmioc «ith 4 »im 
Coodjtui b wreU after ccerttKW. C T ri ane cxlhj* for 
rrmtwn the plate U parth- healed cn er at the tipper end 
Fi* Lateral picture perfect anatonncal position. 
Large caDus at the medial wdr of the lha/l 

of the thigh In such can * e prefer the stronger 
ip Un ting In free autoplastic transplantation of 
boor u&en from the tibia This method va* 
dirt doped b\ Lexer In our tma of 12,000 frac 
tures are have used it 75 times in the course of 7 
\ eiiB It 11 important that the booe iplint be of 
sufficient length and thickness and be hied with 
abaohite hrmness to the fragments with wire. 
Figures 7 8 and 9 show ckarh the result of such 
opentne repair m the thigh The method can be 
used with excellent meets* tn several) dislocated 
tr*ni\ me fractures and espeaalh. m non- united 
fractures fpsendarthrofles) E\ en though, m begin- 
ning pseudarthroaes, freshening and drilling of 
the fragments (a method ongm&lh devised bv 
Dieffenhach and recenth. revned fn Beck) pro- 
duces the desired effect, there are still numerous 
cases which will respond onh to the booe splint 
mg method just described Absolute lmmotnHi 
ation for 10 to 1 1 weeks is indispensable in these 
cases. Of course the foreign bod\ must be allowed 
to remain longer m these cases because it fires 
the booe splint In moat cases the wires become 
firmly embedded in the rpLmt and in the parent 
tissue and heal over so that their removal is not 
necessary 

A further case showing the indication for wire 
suture m comminuted fracture is illustrated in 
Figures 10 and 1 1 \ man, aged 65 suffered 

severe trauma resulting in spiral fracture with 
separation of a fragment of bone The fracture 


1 K 



Ft* jS Short the rood 1 line of the bone after 8 month*. 
\ ct) cr’id snatoeneal powtm of Lbe frmar the frwtnrt a 
firm, the piste of bone *nd thaw Ire* ha e htwkd 01 er with- 
oul reaction 

was sutured with wire and showed ideal position 
of the fragments 7 weeks later 
This a the case of a girl aged ri w bo suffered 
a severe comminuted fracture of the upper arm 
(Fig is) There was a fracture in the middle cf 
the shaft and another splintering comminuted 
fracture at the surgical neck of the humerus 
Here neither extension nor other reduction ma 
neuven could produce good results W e therefese 
used an autoplastic bone splint for the fracture 
of the shaft and impaction for the suboipfril 
fracture of the humerus The two control par 
tures (Figs 13 and 14) show the anatonuctll} 
ret result after 6 \ears The fractures tie 
the bone splint and the wire healed over 
without reaction and clinically there are no 
essential functional limitations. 

The not case (Figs. 1 5 and 16) shows a i°cyi- 
tudmal fracture of the lower end of the bumem 
involving the elbow joinL If such a jesnt fracture 
a Dot reduced to perfect anatomical pontkai. it 
induces secondary arthritis deformans. For thb 
reason operative reduction of the fracture was 

dcoe B\ means of a dorsal inasioc idenl pond® 
of the fracture and of the Joint was obtained with 
oid) one wire suture. (Fig 17 — after operation m 
piaster) , 

In the next case (Fig i 5 ) we have a severere 
comminuted fracture of the elbow jeant If 
a case is treated b\ conservative measures t here 
will be stiffness of the jofnt Here the shattered 
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Fig y) Fig 40. FiH 41 


Fig 3Q Normal extension 8 month* alter operation. 

Fig 40 Flexure of the knee Joint after operation 

Fig 41 Efficient functioning of the Joint* of the fractured lower extremity 


elbow joint and the upper end of the forearm were 
opened by dorsal incision and the fragments re- 
duced to the best possible anatomical position 
with the aid of a metal splints and wire sutures 
(Fig 19 immediatel> after operation, Fig 30, 4 
weeks after operation Fig 31 10 weeks after 
operation) The pictures show that the fragments 
became joined and are fixed m perfect anatomical 
position The buried metal splints were later 
removed. The motility of the joint amounted to 
60 per cent of the normal. 

Figure 33 shows a fracture of the radius in 
which the entire epiphysis was spbt off and dis- 
located dorsal ward Lf such a case is treated 
conservatively the wrist becomes stiff Through 
a small incision one can bring the epiphysis back 
to the shaft of the radius and fix it there with a 
single wire suture. The perfect anatomical result 
is shown in Figure 33 Clinically the wnst 
showed normal function 

Bone fractures in children usually should re 
cave conservative treatment, but there are cases 
in which even children s fractures justify or even 
demand operative therapy During the last few 
years open reduction has been necessitated in 
many instances by the increasingly frequent seri- 
ous traffic accidents which cause severe types of 
fracture such as formerly were hardl\ known 
Mastery of the operative technique of fracture 
treatment make^ it easier for the surgeon to make 
up his mind to operate even in youthful patients 
when conservative measures faO 


Figure 34 illustrates a transverse aubcapital 
fracture of the humerus in a 9 y ear old boy Here 
even the type of fracture shows that neither con 
servative treatment nor simple wrapping with 
wire could have achieved firm fixation of the frac 
ture. For this reason (Fig 35) a metal splint was 
sutured upon the fracture and fastened with 2 
wires. Anatomical position and function of the 
humerus were perfect 

In a si m i la r case of subcapital fracture of the 
humerus m a 10 year old boy a variation of this 
technique was used Three canals were drilled 
through the fragments and 2 metal splints were 
wired in place, one to other side of the humerus 
(Figs. 37 and 38) Fixation of the metal splints 
by r means of drilled canals is necessary only in 
cases like this because if the wire were merely 
passed around the bone without a drilled canal 
the wire would slip off because of the shortness 
the of proximal fragment 

Supracondylar fractures of the elbow cannot 
always be reduced perfectly by conservative meas- 
ures. If dosed reduction falls, as in the case of 
this 13 year old girl (Fig 39) the fracture must 
be exposed and operative correction must be per 
formed. In this case there was separation of the 
entire joint surface of the lower end of the humer 
us it was attached to the shaft of the humerus by 
means of a metal splint and 3 wire sutures as you 
see in Figure 30 After 10 weeks the splint and 
wire suture were removed. Figure 3! shows a per 
feet anatomical reconstruction of the elbow joint 
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and Figures ya 33, and 54 show the ideal fane 
t tonal remit (complete extension, complete pra- 
na two and supmaUan, and maximal flexion) 

Fracture* of the femur In children, opeciallv 
transverse fractures, mav likewise fail to respond 
to conservative treatment a* is to often the case 
m adult* In a sene* of 90 fracture* of the femur 
in children which I reported m a recent article, 
there were 8 case* in winch we were forced to use 
bone plating in spite of the youth of the patients 
all were transverse fracture* of the femur Fig 
ore 35 show* the transverse fracture In an 8 \ ear 
old bo) Figure* 36 and 3 show the condition 
6 weeks after operation with bone plate wired over 
the fracture k on see the end- result after 8 
months in the next picture (Fig 38) Bone plate 
and wires have healed over without reaction and 
the anatomical position max be designated as 
ideal. The normal functions of the thigh and of 
the joints are shown in the next pictures (Fig* 
39 40, and 41) 

Of interest In all of these case* u the formation 
and resorption of the callus \s a general thmg 
we mi) sax that the poorer the position of the 
fracture the more callus is necessarx far rebuilding 
the normal structure of the bone and the better 
the position the lesa callus is needed 

A* \<ra will gather from the facu put gtxen, 
we mav sax that the results of the operative treat 
ment of fracture are good On the basn of mx 
observation* in 11.000 fractures In the course of 
the last 7 rear* and with the aid of vanous 
example*, I have gixen the indication* for and the 
technique of operatixe treatment 

It 1* not our intention to minimise the im- 
portance of conservative treatment of fracture* 
m em planning operatixe therapx It produce* 
equal! v good results withm its realm of mdica 
tions But the difficnJtx Ees in the exact defini- 
tion of the limits of operatixe and non-operative 
methods Onh experience with a large number 
cf cases can teach us when it is permissible to use 
the co ns er v ative method and when the operatixe 
method must be used \ either of them is in 
itself the method of choice. 

In art there are vanous stx les in surgerv there 
art xanous methods Both have an analogous 
purpoae — the creation of a work of art Neither 
style nor method fa itself is good or bad The 


intuition and techniqje of the artist wid create 
a masterpiece with any styie, whether 
baroque, or modem. With a correct grasp of 
the method which is indicated in the individual 
case and complete masterv of h* technique the 
surgeon will be aide to create a masterpiece with 
conservative as well as with operative measures. 
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FRACTURE OF THE (NAVICULAR) CARPAL SCAPHOID 1 

JOSEPH FL BURNETT M D., FJl C S. Bottom Mamacuusetti 


F RACTURES o£ the carpal scapholds while 
apt to be very crippling to the individual 
unfortunate enough to have sustained one. 
have up to comparatively recent times received 
very little attention from general practitioners, 
X ray men and surgeon; alike. Man} of these 
wrist* are treated either bv the patient or by the 
doctor without an \ ray, erroneously, as sprains, 
until too late to be given the proper treatment 
The water believes that these cases are worthy 
of more consideration and brings to the attention 
of those interested In this work a method of treat 
ment that is apparently working out well, with a 
view to stimulating others to use it 


cases a very fine fissure fracture Is often over 
looked by physicians unfamiliar with them, and 
if not treated a heavy line of absorption is cvi 
dent within a very few months. The following 
case shows this condition plainly 

Case i T C aged 54 year*, laborer Injured hi* wrlit 
May *0. 1931 lifting troll of paper Roentgen film* ibowrd 
* (mure frictare and the patient wm* treated with anterior 
and posterior «phnt* for 4 to 5 week* with baking and 
rnuaagt. He was out ol work practically 4 mouths In 
July he wi* reexamined because of the condition 

of hi* wrat, namely pain, weakness. Inability to push or 
to flex wrist dorsafly The film taken at that time showed 
marked absorption almost to the extent of cavity forma 
tkm Operation ni advised, but the patient wa* unable 
to make up hi* mind 


This is one condition that "runs true to form 
inasmuch as most of the cases have almost tden 
tical complaints Chief and foremost is pain at the 
site of fracture disability and pain on pushing 
limitation of dorsal flexion, local tenderness, and 
a marked weakness of the wrist as a whole. Occa 
monalty there is a poor gap but this is usually the 
exception. 

PROGNOSIS 


Recent fractures seen earl van d properly treated 
do rather well as a rule These cases, properly 
treated showing a poor result at the end of 3 to 4. 
months or more, should be operated upon at that 
time inasmuch as they will get progressively worse. 
In complicated cases with separation of the frag 
ments early removal should give a favorable 
result 

TREATMENT 

Recent cases in good position are best treated 
by immobilization and rest, with the hope that 
bony union will occur There is considerable dif 
ference of opinion as to just how the hand should 


From a clinical standpoint the unrecognized or 
tardily recognized fracture offers a progressively 
poorer prognosis in direct ratio to the length of 
time since fracture. Many in fact most of these 
cases arc seen m the younger age groups and are 
most enppling, far more so than the average 
Colics fracture poorly treated or untreated A 

C p of 37 cases reported by the water in 1929 
: the Out Patient Department at the Boston 
City Hospital showed over 60 per cent to be 30 
years of age or less. If bone absorption cavity 
formation and local irritation with new bone for 
mation have started, it ma> be possible to check 
this by operating upon the scaphoid i e. either 
removing part or all of it or by the grafting opera 
Horn It nas been clearly shown by experience that 
the removal of the scaphoid has not produced a 
satisfactory result in all cases hence the resort to 
the graft. The cases with old fractures however 
offer a poor prognosis. These old cases are often 
crippling many of them giving a practically stiff 
wnst with chronic weakness and pain. In all fair 
ness I think it can be said that In some of the 
recent cases good results occur with or without 
treatment and that In some of them progress Is 
poor regardless of the treatment In many recent 

iPimolrt U th* l y aij at ma am th« Treitiwnt ol Urfa -> th* Dam! C<**rt* tW Amcfcw fvJVg. Soi**a^, 



left. T 0 , May 10, 1933 Fbmre fracture of 

ifig. 1. Same patient, July igyj ibowmj line ol abiotp- 
oon with question of cavity formation. 
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be held at this tunc, mam using the cock up pmi- 
Dod and roan) other* using the reverse i e i Light 
volar flexion with radial flexion Man) \ ran ago 
while working with Dr Cotton and Dr Berlin 
this phase wu studied at length and the condo- 
non arrived at that the cock up wu preferable 
thu being partxukriv desirable m the rat of 
itiffnm of the wnit, the portion of choree for an 
ankvioaed wrmt being in extension Dr Dand 
Berlin working on tbe cadaver has *bown that the 
cock-up position gives better apposition Input 
ting these case* at re*t the plastcr-of pan* cast a 
used instead of tbe ordinary cock-up *plint ThU 
fixe* tbe wrest doe* not require adjustment when 
properly applied and insure* the patient of a coo 
tmuance oif tbe treatment Manx time* with tbe 
cock -up *phnt these patients give up the treat 
ment at the end of a 103 weeks and are never *een 
agam 

Immobilization regardless of how obtained 
should be mam tamed for at least 6 w eels, followed 
fry baking and massage for a few weeks Too 
much emphasis cannot be placed on the need of 
6 weeks unmotaEsation, lew time in m> opinion 
being entirel) inadequate This ts necessarv to 
allow restoration of the blood snppl) and the heal- 
ing of tom ligaments The cast u applied m the 
cock-up position with slight radial flexion to m- 
dude the palm of the hand and the base of tbe 
thumb but does not limit the motion of the fin- 
ger* Following the removal of the cast a straight 
splint can be applied for a few da)-* or a flannel 
bandage applied and motion itarted at once 
Most of these cases seen within the 48 hour* 
following trauma will do wefl under this routme. 
The mistake most people make 1 * to shorten the 
period of absolute rot 


of fragments should be operated 00 at ooce re 
moving part or all of the bone. 

The tiurd group of case* now comes up for con- 
sideration and thex rep resen t the crippling one* 
that have had month* of trial with tbe resultant 
pam and weakness so often seen This group rep- 
resents the cases treated or otherwise, and Lbev 
are usual]) untreated or poorly treated, that have 
gone on to mal-omon cavit) formation, bone for 
matron along tbe radial stvksd, to a definitely 
poor result Men engaged In the heavy occupa 
twns reo airing the use of the wrist continually are 
practically totally disabled Some time ago naur- 
of tbe industrial surgeons were consulted for thor 
opinions regarding the end results of removing 
part or all of the scaphoid While some favored 
total removal and other* partial, aQ agreed that 
the results were not too good and advised leav 
mg tbe w rut alone if paasole 

Dr John \dams 01 Boston, so far as I know 
waa the first one to resort to the graft operatxn 
for these cases It was thought at first that this 
produced bony union but tone haj proved that 
the union ts fibrous m many cases However efin- 
icaflv this operation gives a good result in the few 
cases tried and should be used more extensivelT 
The remarkable thing about it is that the patients 
are satisfied and feel entirel) relieved from their 
previous symptoms. In performing this opera- 
tion, I have grafted a piece of the tibia other* 
make use of the radius on the same arm Some 
men believe In tbe bone peg instead of the graft 
The peg operation u much easier but I thuik that 
it does not stabilise the parts so well as tbe graft- 
F allowing tbe operation, the wrest b put upm 
planer as above, 1 e dorsal flexion with sEgm 
radial flexion. This is kept on for 6 w eeks, to be 
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followed by a straight splint for 10 day's, mean 
while instituting baling and massage 

Casi 1 N \ student, »£ed 17 year*, Injured hk wrist 
In December 1930, and injured it tgain recently Decern 
ber 1931 graft operation wxl» done, piaster cast was worn 
6 weeks, anterior splint to day* This boy also had an un 
united fracture of the ityiotd of the olnar Figure $ sbowi 
wrist before and Immediately after ope ration. Figure 4 
shows wnst s months later Figure 5 shows wrtst q months 
lateT From an \ rav point of new this case appeared to 
show bony union. Clinically the boy u extremely happy 
over the result. 

At first the \. ray films of these cases show what 
appean to be bon) union but as a rule this bon) 
union changes to one of fibrous umon at the end 
of some months judging from experience with a 
few cases. Cose 2 , however at the end of 9 


months shows what appears to be straight bon\ 


Results In the cases reported to date are much 
more satisfactory than those operated on b> an) 
other method The\ require more time for con 
valescencc but the anatom) is undisturbed and 
the patients themselves feel ver\ much satisfied 
Thev are entirel) relieved of their symptoms Be- 
lieving that the usual procedure of removing part 
or all of the scaphoid has not given sufficiently 
satisfactory results to warrant Its routine contin 
uance another operation is brought to the atten 
tion of those working in this field I believe that 
this graft operation Is easily performed, does not 
change the anatom) of the wrist, and does give 
excellent results. 
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I T is indeed gratifying to have the subject of 
fractures of the jaw bones included m this 
symposium on fractures m general because 
there has been a tendency on the part of the sir 
geon to underrate their importance or to set them 
apart as lying exclusively* in the field of the 
specialist 

The surgeon is being confronted with cases of 
serious injur) of the facial bones more and more 
frequent!) owing to automobile accidents, and 
the proper management of such cases demands his 
earnest consideration He Is often unfamiliar 
with comparatively simple methods of fixation 
for fractures of the fadal bones, consequent!) he 
is likely to pay more attention to repair of the 
overlying soft tissues leaving the fractures with- 
out early reduction and thus allowing secondary’ 
deformity to result. These facial injuries are fre- 
quently associated with shock, concussion free 
lure of the skull, or intracranial htemorrhage, and 
it is quite natural that emphasis on the more 
urgent complication should at times cause the 
facial injury to be more or less disregarded Con- 
sideration foT the life of the patient should of 
course be uppermost, but this Mould not prevent 
some attention to the facial injury at an early date 
in most cases. Early reduction and fixation are 
of the utmost importance here just os m fractures 
of other bones, since delayed reduction may’ result 
in malum 00 causing interference with function 


and visible disfigurement. Belay ed reduction also 
increases the tendency to infection because these 
fractures of the jaw bones are generally compound 
Into the mouth In fracture accompanied by 
extensive wound of the overlying soft tissues re 
duction of the fracture should be brought about 
first and the soft tissue wound closed afterward. 
Where the reverse procedure has been followed 
later reduction of tne collapsed bone fragments 
may be difficult or impossible. 

In reduction and fixation of fractures of the 
jaw bones the principle to be borne in mind is 
restoration of tne original occlusion of the upper 
and lower teeth Many surgeons following ac 
cepted textbook teachings and unfamiliar with 
really efficient and simple methods which utilize 
the teeth as points of fixation attempt to bring 
about the desired result by application of a Barton 
or other bandage No amount of pressure with 
a bandage on the chin will fix a fracture of the 
mandible when there is any tendency to displace- 
ment and if there is no displacement no fixation 
at all is necessary It would be just as logical to 
attempt fixation of a fracture of both bones of 
the forearm with a bandage alone. Sometimes 
the surgeon U tempted to try direct wiring or 
plating of bone fragments. This should never be 
attempted in recent fractures which communicate 
with the mouth since it only serves to add to the 
infection and never gives sufficient fixation 


'rrormlnl a tU rr«po*hn* M tk. Tr«*lr*r«X of OeuoI Cdofra. of tbo A=«nc*n CUV*, of Smptn, 
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be held at tin Ume mam using the cock up do® 
tton and man) others using the rr\ erte i e tight 
volar flexion with radial flexion Manx vein ago 
while working with Dr Cotton and Y>r Berlin, 
tint phate sat studied at length and the condo- 
won armed at that the cock up *ai preferable, 
thu bang particularly desirable in the event of 
aliffneat of the wmt the position of choice for an 
ankxlosed amt being in extension Dr David 
Berlin sorting on the cadaver ha* show n that the 
cock up positron give* better apposition In put 
ting these cases at re»t the plaster -of para cut it 
used instead erf the ordinary cock up splint This 
h\et the wrat does not require adjustment when 
properh applied and insures the pauent of a con- 
tinuance of the treatment Man) times with the 
cock up splint these patients gi\e up the treat 
ment at the end of 2 to 3 seeks and are never Been 
again 

Immobilization regardless 0/ how obtained 
should be maintained for at least 6 seeks, folkrsed 
bv baking and massage foe a fes seeks Too 
much emphasis cannot be placed on the need of 
6 seeks lmmobihzatlon less time in m) opinion 
being entireh inadequate This is necessar) to 
alios restoration of the blood supply and the heal- 
ing of torn ligaments The cast is applied In the 
cock up position with sight radial flexion to In- 
dude the palm of the hand and the base of the 
thumb, but does not limit the motion of the fin- 
gers Following the removal of the cast a straight 
splint can be applied for a few days or a flannd 
bandage applied and motion started at ooee 
Most of these cases seen sithin the 48 hours 
folios mg trauma sill do sell under this routine. 
The mistake moat people make is to shorten the 
period of absolute rest 


of fragments should be operated on at ooce re- 
moving part or all of the bone. 

The third group of cases now comes up for con- 
sideration and they represent the crippling ones 
that have had months of trial sith the resultant 
pain and weakness to often seen Th ts group rep- 
resents the cases treated or otherwise and they 
are usuaHv untreated or poods treated, that base 
gooc on to mal-umon casits formation, booe for 
mabon along the radial styloid, to a definitely 
poor result. Men engaged In the bea\-\ occupa 
tions reouirlng the use of the wrist continually are 
practically totafh disabled Some lime ago many 
of the industrial surgeons were consulted tor their 
opinions regarding the end results of removing 
part or all of the scaphoid While aome favored 
total removal and others partial, atl agreed that 
the results were not too good and ad\ ised kav 
mg the wrat alone If possible 

Dr John Adams of Boston so far as I know 
was the first one to resort to the graft ciperstkn 
for these cases It was thought at first that this 
produced bom union but tune has proved thst 
the union Is fibrous to man v cases However clin- 
ically this operation cues a good result to the fes 
coses tried and should be used more ertensivclv 
The remarkable thing about It is that the patienti 
are satisfied and feel entirely relieved from then 
previous symptoms In performing this opera- 
tion, I have grafted a piece of the tibia others 
make use of the radhu on the same arm Some 
men believe to the bone peg Instead of the prut 
The peg operation Is muen easier but I think that 
It does not stabilize the parts so well as the grail 
Following the operation the wrist is pat UP “ 
plaster as above 1 e., dorsal flerioo with shgh 
radial flexion This b kept on for 6 w eeks, to te 
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Fig 4. a. left figure, Heary arch bar tecuml to teeth with wire llgatarei for 
treatment of fracture of upper jaw b attachment of anpaiatoa on upper teeth to 
plait rr bead cap holding upper jaw against baae of tkull 


space for feeding There ere cert ain complicated 
type* of fracture of the mandible requiring special 
methods of fixation For information on these 
methods special works on the subject should be 
consulted 

Fractures of tke maxilla are much less common 
than those of the mandible- They are often 
associated with extensive head injuries, fracture 
of the skull cerebral concussion, etc. There are 
no powerful muscles attached to the maxilla, 
consequent!} displacement of fragments U usually 
due to the direction of the traumatizing force 
though sometimes to gravity Fractures of the 
maxilla may be unilateral or bilateral. 

Unilateral fracture Is usuallj caused by direct 
force coming from m front or from one side. 
There is a split in or near the median line of the 
hard palate and on the labial aspect the fracture 
line extends honxontally or obliquely backward 
above the level of the teeth. There are symptoms 
of contusion of the face and the entire maxillary 
dental arch on the side of injury is usuall} de- 
pressed. B> gentle manipulation, mobility of the 
fragment can be demonstrated. Many cases can 
be successfully treated by pushing the fragment 
back m place until the teeth are m occlusion and 
then wiring the teeth of the sound side of the 
maxilla to those of the mandible. 

Bilateral fracture of the marTUa. is usually 
caused b> direct force from in front or slightly 
to one side this type Is illustrated by cases in 
which the passenger’s face strikes the steering 
wheel of a suddenly arrested automobile. In the 
majority of cases the entire upper jaw is displaced 
backward and sags downward posteriorly so that 
the upper teeth are posterior to the lower and 
only the last molars occlude, leaving a space 
between the incisors m front (Fig 3) The entire 
dental arch can be moved as a unit. 


Fixation by means of the mandibular teeth is 
not advisable at first because of the mobility of 
the lower jaw Support here should be obtained 
from the cranium b} means of a head apparatus 
and reversed Kingsley splint. We have had made 
an emergency apparatus of this type which can 
be kept on hand in two or three sixes so as to be 
immediately applicable. It consists of a heavy 
metal arch bar to be secured to the outer surfaces 
of the upper teeth with wire ligatures and provid- 
ed with arms extending out of the mouth on each 
side for attachment to a plaster-of paris head cap 
with straps or heav> elastics (Fig 4) By this 
means the upper jaw can be gradually guided into 
position ana after a week or 10 days when the 
upper and lower teeth have regained their occlu 
son they can be fastened together with wire liga 
1 11 res for a period of 3 or 4 weeks until union is 
complete. Reduction of this fracture should be 
begun as earl> as possible, because if delayed too 
long union sets m and it may become very diffi- 
cult to move the displaced bone by gradual trac- 
tion. Correction of firm mal union m the upper 
law by operative procedures is general!} rtt 
be considered 

A brief consideration of fractures of the rn f ar 
and nasal bones n not out of place fcere. 

Fradure of tke malar or -ygomaJic bon t is a Iwayi 
due to direct violence, and usually the Lrraxi 
occur at or near its junction with other toces^ the 
body of the malar bang depressed and r {rer- 
un pacted. 

A depression u seen m the chest on the ude rf 
the injury, Just below the outer corner of tie eye 
while lower down the cheek appears to fw swollen- 
The entire side of the face may be so swollen and 
cedematoiu as to mist the deformitj Diplopia 
may be present, due to the depreasion of the Boor 
of the orbit or interference with the action of 
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ocular mmcles Subconjunctival eceh}maais is 
Ktn, Eplstans usoallv occurs, doe to rupture of 
the maxillary sinus mucoea The patient com- 
plains of numbness of the side of the nose and Gp 
owing to infraorbital nerve injni} and often his 
difficult} in ocdading the teeth owing to Inter 
fercnce * ith the coronovi process of the mandible 
Palpation reveals tenderness and Irregulantv of 
outline at 4 points over the z} gomatic arch 
the junction erf the malar with the frontal bone 
the lower rim of the orbit, and where the malar 
joins the nu uila below \ ra\ eraminatKio made 
with the skull in the vertical position sill outline 
clearU the depressed malar as compared to the 
normal side 

The depressed bone should be elevated as earl} 
as possible as neglect of tha sill result in a per 
manent deformity Union m malposition occurs 
rapid!} so reduction should not be delayed bev ond 
1 weeks Man} methods of elevation ha ve been 
advocated The most efficient in our hands fcs that 
suggested b\ Gill tea which consists m lifting up 
thebooe trv a long flat elevator inserted througti 
a small akin incision In the temporal region The 
elevator passes through a sht m the temporal 
fascia and slides down on the temporal muscle 
beneath the malar The necessary amount of 
elevation can be controlled b> the Angers placed 
00 the cheek No fixation is necessarv Tberna 
noo is dosed with a suture, and leaves no visible 
scar since it n above the hair line 
Fr adore *f Ike natal bona rs also due to direct 
violence The nasal bones mav be thrust directl) 
backward with or without comminution, the 
septum being crushed or buckled beneath them 
or the bones mav be displaced to one aide. 


It Is desirable to replace the bones If possible 
before swelling mails the deformity that a, 
within the firit few houri after Injur} If post 
poned for a weeks or longer onion may require 
dtsJodgment with a chisel Fractures with htlle 
or no displacement do not require treatment In 
recent cases, it generally has been possible to 
derate the depressed bones b} pushing them up 
with a dosed pnlr of curved Keflv forceps inserted 
In the nostril and molding with the fingers er 
t email} The use of mtranasal splints Is not ss a 
rale sattsfactorv but the nose may be packed 
with gauze soaked in liquid petrolatum for 14 or 
48 hours to maintain devatlon and control bnocr 
rhage 

Where the nasal bones tend to sag down a 
mattress so tore of fine wire or silkworm gut 
passed beneath them through the iLm from side 
to side and tied ov er lead plates resting on the skin 
wiD often aid in preserving the prominence of the 
bridge Recent cases with lateral deviation also can 
be corrected b} manipulation and recurrence of the 
defonnit} mav be prevented b} Blair s scheme of 
engaging the lower end of the nasal bone 00 the 
deviated side in a loop of fine wlremsscd through 
the skm, aBow mg the ends to pass down across the 
septum into the vestibule of the mouth on the 
opposite ude and securing them to a molar or 
preroolar tooth 

The main objects of this paper have been to 
urge upon the surgeon the desirability of early 
replacement erf fragments In fractures of the 
facial bones, and to call his attention to the * va fl- 
ab ill tv of simple methods of fixation quickly 
applicable without special dental la bora tor} tech- 
nique 
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ACUTE FRACTURES 1 

MELA IN S HENDERSON M D, F ACS Roarcrm, Mdotwota 

Smxn oo OrlboT«rdj£ Scurrrj CUiuC 


A CUTE fractures are true emergencies Re reduction 

A\ duct! on is generalK relatively easy within Writings on the treatment of fractures coming 
X X the first few hours after the accident before to us through man) centuries hnve insisted almost 
muscle spasm has become more or less hied universally on the necessity for early reduction 
Roentgenograph ic examination of any fracture is Earl) reduction however must not be practiced 
essential and onl> In unavoidable circumstances at the expense of thoroughness in diagnosis. Any 


should it be omitted. Compound fractures should hospital or individual accepting the care of frac 
be treated as nearly as possible as one would treat tures should see to it that the service provides 
a dosed fracture reduction being accomplished at both promptness and thoroughness, responsibility 
once If practicable. In this paper I shall not con- not being delegated to the inexperienced The 
stder compound or open fractures as a separate actual care of such fractures should be carried 
entit) but my remarks will be applicable in the out or closely supervised onl> b) those with suffi 
mam to both types. The open method of treat aent training experience and by no means least 
ment should rarel) be used for the correction interest. 

of compound fractures The methods of securing reduction of fractures 

are legion, although fundamentall) there are but 
diagnosis three narnel) manipulation traction and open 

Although the roentgenogram is pre-eminent as operation The result of an) attempt at redaction 
an aid in the diagnosis of fractures, it should not should be defimtel) recorded with the roentgeno- 
be relied upon to the exdusion of physical exam gram, preferabl) also after the retentive appara 
[nation. tus is on. 

The wounded extremit) should be careful 1 ) ex There should be no quarrel between the dosed 


be relied upon to the exdusion of physical exam gram, preferabl) also after the retentive appara 
[nation. tus is on. 

The wounded extremit) should be carefull) ex There should be no quarrel between the dosed 
atmned lor abrasions of the skin and contusions, and open method It is much better if the open 
and for injuries to nerves, tendons, musdes and method is to be used to emplo) it in selected 


vessels. It is surprising how often musculogpiral 
paralysis is missed at the first examination in frac 
tures of the humerus, all attention being focused 


cases at once and not reserve it for use only after 
the dosed method has failed 
Reduction of the fragments to perfect anatom 


on the fracture. Manual examination and numip- leal alignment as a guarantee of restored function 
illation to establish a correct diagnosis is correct Is desirable but not always necessary for good 


11 te information and makes painful manipula 


function in fact, insisting on such perfection ma) 
in some instances actually do more harm than 
good. In children it is surprising to see how an 


tion unnecessary Comparative measurements as earl) result following reduction and retention of 


to length particular!) m the lower extremit) 
should not be neglected 


a troublesome fracture of the lower end of the 
humerus that is anatomicall) and functio nall y un- 


\\ith the aid of the roentgenogram It is poo- satisfactory In a year or two smooths out ana 
sible to determine definitely the site of fracture torn! cally and gives perfect function. Fractures 
— whether such fracture is in the shaft or m of the ankle without articular injury and m which 
the region of the epiphysis or joint likewise there is a correct weight bearing line will return 
can be determined whether the fracture is com to satisfactory function even if the alignment of 
minuted transverse spiral or oblique and wheth- malleolar fractures is not perfect 


er the fragments are apposed, angulated or over 
lapped 


Intra articular fractures, especially if the func 
Honing portion of the joint surface is involved 


In the pioneer days m this country education may give particularly poor results and open 
ras restricted largely to the rudiments euphonh operation helps but little because the displace 


oush referred to as the three R s Readln Ritin 


operation helps but little because the displace 
ment of the fragments is relatively slight and the 


and RithraeUc, We may without any such poetic condition can be improved but little even though 
license restrict the rudiments of the treatment of the joint is opened With such fractures much 


fractures to three Rs also namely Reduction 
Retention and Restoration. 


depends on the amount of crushing and actual 
destruction sustained by the underlying support 



>'< Cocmnmited trochanteric fractnre before red«c 
Uon 

mg spongy booe Haemorrhage mlo the capsule 
with subsequent fibrosa often leads to * tedious 
convalescence nxl m inch case* the aim abould 
be for early joint motion 

Whether or not the open method u to be used 
for any fracture will depend to a great extent on 
the individual surgeon — on ha mniniuon, train 
mg and on the equipment at ha command 
While satisfactory reduction of a given fracture 
mi) be obtained b> the doted method satisfac 
tory external fixation and maintenance of align- 
ment may be difficult to accomplish If to the 
surgeon should not hesitate to uae some form of 
internal fixation and thus avoid the dangers of 
precarious retention The fact that external fix 
ation must be used In addition to the internal 
fixation is do sound argument against the use of 
internal splinting While I by no means advise 
open reduction of fractures as a routine method 
I value it highly and have used it often with 
benefit to my patients and with satisfaction and 
comfort to myself 

Those fractures which in m> opinion are best 
treated bv the open method are fractures of the 
patella, of the olecranon process, of both bones of 
the forearm of both bones of the leg and erf the 
upper third of the femur I am Inclined to indude 
also trochanteric fractures, fractures of the lower 
third of the femur with great displacement, cer 
tain fractures of the surgical neck of the humerus 
with marked rotation of the head and commlnut 


F* i Trochanteric frwetare rtriacul and retained by 
axj of t*o Kmdroer wires 

ed fractures of the bead of the radius. Fractures 
of the da vide wnst, and ankle are best treated 
by the dosed method as are also most of those 
of the lower end of the humerus In many 
instances a fracture seen late, which might have 
been satisfactorily treated by the dosed method 
toon after the accident, is better treated by the 
open method. 

There a no valid reason * hy the open method 
should Dot be employed for fractures whenever 
necessary So far os I know there has never been 
a fair presentation in the literature cm the subject 
which would tend to prove that the open method 
gives poorer results In comparable cases than the 
dosed method The best report, that by the 
British Medical Association Committee as a mat 
ter of fact tended to indicate that the open 
method, ah things considered, gave even better 
results than the doeed 

airmen aw 

Retention of the reduced and approximated 
fragments, often the greatest probkm in ow 
treatment of fractures, may be accomplished by 
internal means alone or In conjunction with some 
internal means also. After reductvcc or locking 
of the fragments together and placing the 
a neutral position with muscle pull ba lanced, 
retention a simpler because the normal moot 
pull holds the ends of the bono locked In a frw 
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ture of the humerus, for trample, particularly of 
the upper third, muscle balance with the arm ab- 
ducted (not beyond 45 degrees) tends to hold the 
fragments together after reduction, as does also 
the abducted position with internal rotation In a 
fracture of the neck of the femur Piaster of parts 
with suitable padding affords the best material for 
external fixation, although splints, if used intelb 
gently and skillfully, may be employ ed. Generally 
speaking splints thouki be retentive and not cor 
recti ve. Ischemic paralysis due to venous stasia, 
especially in fractures of the upper extremity, is a 
dread complication, and it is by no means always 
due to ti^ht dressings, for I have seen it develop 
when splints, bandages, or piaster had not been ap- 
plied. Haemorrhage within muscular fascial planes 
may produce enough tension to cause ischaemia. 
Prompt recognition of such a happening immedi- 
ately followed bj multiple small Indsions to evac 
uate blood and relieve pressure will prevent the 
development of ischaimla- 

Traction, other skeletal or akin, is a great aid 
m retaining the fragments in alignment, as Is best 
exemplified by the Thomas extension splint The 
Thomas splint is a wonderful splint, but vre often 
expect too much 0/ it, for it is by no means auto- 
matic. 

Open reduction and the use of some form of 
internal fixation of the fragments in my opinion 
has been found fault with too much. Aletal 
plates and bands so often disparaged afford an 
excellent means of controlling difficult fractures 
and I never hesitate to use them when I feel the 
situation calls for internal fixation in dosed frac- 
tures. It is a fine point of surgical judgment to 
determine when the open method is to be used in 
compound fractures, since at times It is necessary 
Oblique and spiral fractures can often be held 
nicely by aid of several beef bone screws staggered 
through at different angles. If something strong 
er a needed, one or two Parham bands thrown 
about the fragments are reliable and easily re- 
moved when union is complete. I have prac 
ticaDy given up use of the beef bone pistes since 
to be of sufficient strength they must be large and 
heavy and they consequently are slowly ab- 
sorbed and may remain as permanent foreign 
bodies. I prefer to use metal plates removing 
them when the) have served their purpose. Autog 
enous bone grafts may be used for recent frac 
tore* but they demand on. e xac ting technique 
which it is the privilege of but few to possess. 

ansroRArrov 

The length of time that retention is necessary 
varies in different individuals and to a certain 



Fig j "TrimaDeolAt J ’ fracture of ankle. 


extent in fractures. The roentgenogram affords the 
best means of determining the amount of callus 
and its maturity Discontinuance of the retentive 
apparatus is permissible only when callus has 
developed and aged sufficiently to insure develop- 
ment of bony union. Some such protective ap- 
paratus as a walking caliper should be used for 
fractures of the lower extremity in order to aid in 
bearing the weight, nor should this precaution be 
omitted without the consent of the surgeon in 
charge. 

Truly a worrisome point is to dedde the tune 
when the fractured extremity may be used. If 
use is permitted too early, deformity at the site 
of fracture may ensue, which, if not promptly 
corrected, leads to permanent mahmion. Exces- 
sive local tenderness over the site of fracture 
means an immature callus, and is ft danger signal 
Light massage and gentle active movements 
should be conducted without pain. If the frac 
ture Is kept m fixation too long, the muscle* tend 
to lose their tone and elasticity and they undergo 
fibrosis, the fibrous capsule of the contiguous 
joints contracts movements become painful, and 
convalescence is unnecessarily prolonged. With 
heavy people Pott's fractures of the ankle should 
be protected In weight bearing by slight elevation 
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Fiji 4 Rehtioc of coaotrety to cosrraty m Micro 
potterwr sod Istcnl r*-wi 

of tie Inner side of tic sole and bed bv an inside 
T strap ortd fa an outside Iron to prevent valgus 
Weight bearing should not be permitted In cases 
of fracture of the neck of the femur until bony 
trabecula boos crossing the line of fracture can 
dearly be seen in the roentgenogram this a evi- 
dence of union. \ fracture of the shaft of the 
femur even though it teem* clinically to be solid 
thou Id ahrnvs be protected by the ate of a walk 
mg caliper until bon\ union it certain. 

Alasaage and heat m tome form are of un doubt 
ed aid Active movements are better than passive 
movementt became they promote in created orcu- 
laboo through natural torn illation Patti \t 
manipulations arc actually dangerous then left 
to the inexperienced 

TalHALLIOLAt raACTUXE 01 THE l« n C AXD 

1KTXT rtAcruaFj or nn .xrci or nrr mrc* 
aicd ttociiaxte* 

The two fracture* of the lower extremity that 
leave m their wake the mott serious dtsa tali ties 
art certain fracture* of the ankle and of the hip. 
I will again call your attention to one type of 
fracture of the ankle, which was to forcibly 
tmxight to our attention a few year* ago by Dr 
Cotton of Bottom that it Is known m many placet 
u Cotton a fracture. It U a Pott ■ fracture a Ith 
fracture of the pottenor margin of the tfbial jcant 
turfice canting posterior (Etpucementof the foot I 
chooie to call it ^^trimalleolar" fracture of the ankle. 

W ith such a fracture there U a tearing of the 
internal lateral l i gamen t or fracture of the Internal 
malleolus fracture of the external maBeoIat or 
fibula In the lower inches (65 cm) and frac 
tore of the posterior tlbfal margin or potterior 
malleolus hence the term, ’trimalleolar” (Fig 
3) The too common mistake Is to correct anr> 


the lateral displacement, leaving the astragalus 
displaced posteriorly If the latter condition re- 
mains un corrected it leads to permanent dmtffity 
of no Inconsiderable degree, and it is the one frac 
tnre of the ankle that should always be kept In 
mind It rarely requires open operation and 
should be reduced as ooe wooio reduce an ordinary 
fracture of both malleoli, but care should be 
taken that the foot Is brought forward and that the 
astragalus fa replaced in normal position m the 
mortise be t w een the malkoB. A good antero- 
posterior film of the ankle joint show* that there 
li normal!} a slight concavity In the upper surface 
of the astragalus, and Into tins should fit the sHght 
convent} on the articulating surface of the lower 
end of the tibia. Laterally the opposite fa true 
there fa a cooverit} on the upper surface of the 
astragalus which fits into a concavity In the lower 
articulating surface of the tibia (Fig 4) If these 
two surfaces are seen to fit when viewed antero- 
posteriorly and latcralh little attention need be 
paid to shght displacement of the malieoB 

The surgical bugaboo in fractures 0/ the neck 
of the femur fa non union. The old teaching that 
nen-umon should be expected fa fractures of the 
hip has long since been discarded, largely through 
the teaching of Whitman and the adoption of ha 
abduction treatment Taken by and large, the 
Whitman method has given the best result* thus 
far obtained It remained howexer fora Boston 
surgeon to offer a method which necessitates an 
operative procedure but not necesaarllx a formid- 
able one, and fa m> optruon promises a higher per 
rentage of cures. Smith Petersen, fa the uie of 
his flange- naff, has afforded us, I believe, a most 
valuable method of treating these fractures and 
ooe that bids fair to give better results than any 
other method. I have offered a modfacaboo or 
an aid to fas method which I found had also been 
advocated by Johansson of Gothenburg, Sweden, 
and King of Australia. 

The difficult} In the use of the Smltb-Peterwu 
nsO is hi placing It accurately The modifies tied 
menboneo, which fa shown fa Figure 5 briefly fa 
as follows The hip should be reduced In the 
ordinary manner as advocated fa Whitman, and 
anteroposterior and lateral roentgenograms taken 
to be certain that the position fa correct. A 
Kirsdiner wire fa then Introduced through tbf 
trochanter neck, and head and a slight distanct 
into the acettbolar wall Anteroposteri or 
lateral roentgenograms are taken to detcr nu M 
that the position of the wire Is correct If the po»- 
tioo fa not correct the wire can eosih be with- 
drawn and re-faserted. When satisfied that the 
line of the wire fa correct, a special rannuiitol 
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Smith-Petersen nail is threaded over the wire and 
driven in. Another anteroposterior film is taken 
(or the fluoroscope may be used) and discloses 
whether the nail Is safely embedded although it 
should not be ao far in as to engage the ace tabu 
lum. This Is the only untoward thing that may 
happen, because the nail must follow the wire. 
When it is determined that the nail does not 
engage the acetabulum the wire is withdrawn 
(Fig 5) the wound closed and a plaster-of Pans 
cast applied from the middle of the leg up to and 
including the thortuc. The cast is split at the end 
of a wedt and movement of the hip begun. At 
the end of 3 weeks the cast can be removed and 
the patient allowed to be up on crutches. When 
roentgenological examination discloses bony un 
ion the nail may be withdrawn usually about 5 
months after the operation 


Fractures of the trochanter in m> experience 
unite readily although malposition with shorten 
ing is far too common and, contrary to the usual 
teaching, Dot easy to prevent. The most satis- 
factory method we have used is after reducing the 
fracture on the fracture table, to place two 
Kirschner wires at different angles through the 
trochanter and well Into the ned (Fig 1) This 
will stead} the fragments and prevent thdr slip- 
ping while in the cast or extension splint These 
fractures arc often comminuted and far more 
extensive than appears in the roentgenogram, 
(Fig a), making it difficult to lock the fragments 
together firmly enough to prevent the strong 
pemc thigh muscles from causing angulation. The 
wires used as pins prevent this and they are readily 
removed under local anesthesia when the fracture 
is united. 
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BONE GRAFT FOR NON-UNION OF THE CARPAL SCAPHOID 1 

GORDON MURRAY 11 D FJLOS (Em.) Toworro, Cajuda 


T T T HEN ■. patient compel i n i of a bpralned 
V Y wrist ' with symptoms biting more thin 
i aecks, the poiAibCity of a f net ore of 
the carpal scaphoid should be considered and the 
Decenary investigation undertaken. If rxamina 
turn shows a fair range of movement of the wnit 
Joint in all direction*, bot limitation at the ex 
tremes of all movements, with tenderness in the 
anatomical snuffbox when the hand b adducted, 
aixi over the dorsal and palmar surfaces of the 
scaphoid with negative findings elsewhere, it b 

S THjnhle that there ta a fracture of the acaphold 
these findingi persist for month! or yean after 
an injury earning symptoms m the wnit jeant, 
the possibility of nan-uni cm of a fractured acaphold 
should be considered 

X raja taken of the carpal acaphold in the 
anteroposterior and oblique directions usually 
provide the necessary evidence but recent frac 
lures may be difficult to aee with X rays taken 
in various directions There are cases of recent 
fracture, easily diagnosed clinically in which the 
first roentgenograms do not show the lesion al- 
though plates taken a few weeks later will show 
obvious signs of fracture Older fractures with 
non-union are ween mote easily owing to the early 
rarefying osteitis and fibrous union, and later 
sderoais of the adjacent margins of tbe fragments. 

Fractures of the tuberosity always unite if the 
fragments are In apposition, and those through 
the mtra-urticTilar surfaces about the waist of the 
bane, which are the moat common, may unite if 
treated Johnjoo has shown experimentally that 
there a an adequate blood supply to the bone as 
a '"'hole, and to both fragments, in case of frac 
ture He showed also that the type of reaction 
in fracture of the scaphoid a tfinllsr to that in 
other bones, but a mare loci had to the fracture 
hne as there Is so little periosteum to assist m the 
formation of subperiosteal caflus. The formation 
of bone in the call us ia alower than in other 
fractures 

Adams and Leonard say that untreated frac 
tura of the scaphoid always result In nan- union, 
and with the usual form of treatment a amall per 
centage shows union Grace supports this view 
with a report of cases showing a high percentage 
of non-union in thoae treated by immohlhzaticn 
for a period varying from 6 to 8 weeks. Boehler, 
on the other hand, states that most fractures of 
this bone unite if treated early by prolonged 


fixation, and this agrees with our results. How- 
ever. there are many Injured wrists treated as 
sprains without fixation which provide the cases 
of fracture with non-union. 

Cer tain ano mali es should be kept in mind to 
prevent confusion in making a diagnosis of frac 
ture and non union. Ordinarily the cm ter cf 
ossification appears In the sixth year but there 
may be i centers and these may not unite but 
persist to form s bones Rarely the oe emtrale 
may persist as a third bone. 

Methods of treatment that have been ad mat 
ed for non-union are excision of one or both frag 
mail or of all the bones In the proximal row 
including the fragments of the scaphoid. Any 
one of those operations leaves a deformed wrist 
with some permanent disability In the form of 
Impaired function and frequently with pain on 
active use of the hand (Grace) 

If the individual with non-union of a fractured 
scaphoid is able to follow a sedentary occupation 
ana avoid energetic use of the hand he may have 
Httle discomfort but If his life includes heavy 
labor sport, or other strenuous vocation where foil 
range of movement of the wrist is important, the 
best proapects are offered by a bone graft There is 
a report of one case in which thia operation »u 
used, but the method has not come Into general 
use In our cases with non-union this form of 
treatment has yielded the best results. It b 
essential to have X ray evidence that both frag- 
ments are viable and in apposition, and that there 
ts no arthritis 

OPERA TTVT TECmnQTJX 

With the hand In foil adduction a curved lari- 
si an is made along the radial surface of the wrist 
joint extending about i X Inches upward aal 
downward from the radial facet of the scaphoid 
Tbe ends of the incision are curved toward the 
posterior surface of the wrist, and the convexity 
anteriorly should reach the tendon of the abductor 
pollldi loogus. Tbe radial nerve and vessels and 
tbe abductor tendons of the thumb are retracted 
anteriorly the extensor poll ids locgus tend® 
posteriorly This provides exposure o? the tuber 
cult) of the scaphoid A small transverse epea- 
ing is made through the dorsal capsule of the 
wrist Joint, exposing the dorsal surface of the 
radial facet of t he scaphoid, and on t h i s surixer 
the fracture line b apparent If the other bones 
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of the carpus have not been disturbed by the 
injury the fragments of the scaphoid will not be 
displaced, and in that case the fracture line fa not 
disturbed by curetting, etc. After clearing the 
most prominent area of the tuberosity a small 
nick fa made m the bone at this point with ron 
geurs, in order to provide for countersinking of 
the graft and prevention of bone proliferation 
which might interfere with abduction of the wrist 
Joint 

With about a % bit, a hole is drilled, beginning 
at a nick in the tuberosity through the proximal 
fragment, across the fracture line and into the 
distal fragment Great care is necessary to line 
the drill properly, assisted by observations through 
the dorsal window so that no cartilaginous but 
face fa damaged. The depth of the drill hole after 


the fracture line is crossed should be measured 
every few millimeters to prevent da m age to the 
semilunar facet of the scaphoid by going too far 

A suitable piece of cortical bone fa removed 
from the tibia and shaped to fit snugly It is 
passed well through mto the medial fragment, 
care being taken that the fragments are not 
separated, and it fa then cut so as to leave no pro- 
jection. The dorsal ligament fa repaired. 

The hand fa supported in a circular plaster in 
a cock up position for 8 weeks. All our cases in 
the General Hospital had X ray evidence of bony 
union after this period, and within a few months 
the fracture line had disappeared There was 
complete restoration of function, with a full range 
of movement in all directions without pain and 
with normal gnp 
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COLLES’ FRACTURE 1 

HARRY PLATT U-D-, 1LS FR-C 3 Muortnn, Ejbuuo 


T HE subject of CoBes fracture, though ad- 
mitted!} well Tram, presents many features 
of interest and Importance to the s urg eon 
whose field of practice embraces the treatment of 
booe and joint injuries. In hospitals where the 
segregation of fractures is an essential part of the 
surgical organlatton it should be possible to 
guarantee to all patients with a Colics fracture a 
weflnlgh perfect anatomical and functional result 
Bot a considerable proportion — powbfy the 
majority of Collet fractures — must inevitably be 
treated under less ideal conditions. In Great 
Britain at least, (I am unable to speak for the 
United States of America) this common fracture 
of the wnst is still tradlbonaBv regarded as an 
injury which may be safely left to the sole juris- 
diction of the family practitioner Statistics ob- 
tained from large Insurance companies relating to 
periods of dimhdfty following injuries of this type 
indicate quite clearly that the treatment of Colies 
fracture, except m the hands of the expert, leaves 
much to be desired On the other hand, we must 
appreciate the fact that even under the conditions 
of an organised fracture service, the mechanical 
difficulties encountered in the treatment of Calks 
fracture m all its phases cannot be lighth dis- 
missed I bebeve that the qnahty of the work of 
any hospital fracture chnk may be judged best by 
the precision shown m dealing with these frac 
tores. 

The successful treatment of this injury calls for 
three essentials (i) a high degree of manipulative 
devtentv (i) accurate and uninterrupted control 
of the fracture throughout the stage of conaoDda 
tion and (3) a knowledge of the fundamental 
principles concerned in the mobilization of an in- 
jured jermt Failure In any one particular wiB 
mean an m different or even a disastrous result 

Alt \TOUXCAL AND CUXICAt CONarDESATTONB 
It is unnecessary to enter into a detailed dis- 
cussion of the anatomical and clinical ptettrre of a 
fracture winch b fimihar to every practicing 
s urg eon Certain facts, however are worthy of 
emphasis 

1 In the first place poss displacement repro- 
ducing the characteristic dinner fork deformity 
of the older textbooks is relatively lmrn mmm 
But varying degrees of displacement obvious on 
inspection in most cases to the practiced eye, or 
dearly revealed In radiograms, occur In at Inst 75 
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per cent of the CoHes fractures seen in ordinary 
hospital casualty practice. It must be remem- 
bered that minor degrees of displacement become 
masked after some hours by the swelling due to 
the accumulation of the hematoma around the 
fracture line. 

t In my own exper ie nce the classical trifle 
displacement of the lower fragment is present m a 
minority of cases. Either backward displacement 
at masse or radial deviation may be absent. In 
many CoBes fractures the deformity simply con- 
sists of a backward tilt of the lower end of the 
radhis, which, when well marked, reverses the 
plane of tbe lower articular surface- In the ab- 
sence of crepitus this deformity is frequently over 
looked. In ipite of the lots of the normal concavity 
of the lower end of the radius, which is so striking 
a clinical sign 

j. Commi n ution Is a factor to be reckoned with 
in many fractures, and the direct involvement cf 
tbe wrut joint by a secondary Due of fracture 
combined with spreading of the multiple frag- 
ments, adda to the difficulty of tbe problem of 
ultimate mobilization. 

4 Disturbance of the inferior radio-minor 
articulation must also be considered. In not Jess 
than 50 per cent of Codes fractures tbe fracture 
line cm its medal aspect reaches tbe upper limit of 
the articular facet for tbe bead of the ulna, or 
enters tbe joint lower down. I have not been able 
to satisfy myself that Involvement of the radio- 
ulnar joint in this fashion materially affects the 
function of rotation of tbe forearm, provided the 
injured joint it mobilized with discretion Much 
more serious, however is tbe disturbance which 
may result from a fracture of the ulnar stykid 
process at its base, or the equivalent injury- 
detachment of the fibrocartilage from tbe lower 
end of tbe ulna. Aa regards the frequency of thb 
latter complication I have no statistical data, for 
clinical proof of its existence is rarely forthcoming 
This point m the anatomy of CoBes fracture bxs 
exercised the minds of surgeons for many gvoeix- 
tiocs 

THZATWENT 

T ccknuptt of reduction In a recent fracture com- 
paratively Bttle force b required to effect a ccm - 
piete and accurate correction of the displacement 
of the lower fragment In all three planes. Re- 
duction by manual pl eas u r e appBed directly to 
tbe bony fragments, as taught by tbe Lite Sr 
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Robert Jones, is, In my judgment, by far the most 
effective maneuver at our disposa l . As an auxfl 
iary force, traction applied via the hand has a 
distinct place — (al In the early stage of reduction, 
to disengage the lower fragment, and (b) in the 
last stage, when the hand Is brought into the 
position of palmar flexion and adduction. It 
should hardly be necessary to stress the impor 
tance of confirming the accuracy of reduction by 
radiograms. No radiogram should be passed un- 
less the restoration of the normal plane of the 
lower articular surface of the radius can be con 
vmcingly demonstrated. 

In neglected fractures manipulative reduction is 
a far more formidable undertaking but in my own 
clinic we axe accustomed to correct a backward 
rotation deformity by manual force alone up to 
the end of the third week and sometimes even 
later If this effort fails unless there is gross 
deformity, I believe the fracture should be left 
un corrected My experience m the results of 

r i correction m Colics’ fracture has been most 
ppointmg It must be obvious that after an 
osteotome lias traversed the region of the fracture 
accurate dovetailing of the serrated edges of the 
fragments cannot be achieved. 

Technique of fixation. It a often taught that the 
method of fixation of any fracture is of secondary 
importance compared with the accuracy of reduc 
tion. In my judgment this is a dangerous doctrine 
when applied Indiscriminately to Colles fracture. 
In reading the writings of the older surgeons on this 
subject — which on the anatomy of the fracture 
are so illuminating — one Is struck by the fact that 
many of the special splints introduced for the con- 
trol of the fracture have been designed on un 
sound principles. After the effective reduction of 
a Colles fracture the optimum position of the 
limb is with the wrist in moderatepalmar flexion 
and the hand slightly adducted This is a natural 
position of rest in which the structures on the 
flexor and extensor aspects of the wrist joint are 
m a state of reciprocal tension. I have little use 
for the position of extreme palmar flexion, which 
to me implies a confession of failure to disengage 
and correct the backward tilt of the lower Sag 
ment completely Moreover, it is a sound pnna 
pie that an injured joint should not be fixed for 
any length of rime in a position of abnormal strain. 
I am also unable to understand the rationale of 
fixing a Colles fracture with the wnst in doni- 
fl exion — a position which undoubtedly favors a 
recurrence of the backward tilt. 

The essential factor In fixation of a Colles* 
fracture is the control of the posterior aspect of the 
whole forearm wrist, and dorsum of the hand 


as far as the metacarpophalangeal joints No 
standard splints, ancient or modem, can compare 
with a plastcr-of Paris strip applied directly to 
the skin of the extensor surface. The plaster 
w gutter" should embrace not more than two- 
thir ds of the circumference of the limb should be 
closely moulded over the lower end of the radius, 
and trimmed to allow free movements of the 
thumb During the application of the plaster, and 
until its setting is complete, strong traction must 
be maintained on the hand by an assistant At 
the same time the fracture Is moulded between the 
thenar eminences of the surgeon. This enables 
one to ensure both the final correction of the back 
ward tilt and the approximation of the multiple 
fragments where comminution is present 
Period of irnmobUi^ahcm Conflicting views are 
held regarding the length of time a Colics fracture 
should be completely immobilised In this con 
nection I suggest that two guiding principles 
should determine our practice (i) No Colles 
fracture in which there has been an appreciable 
displacement is firmly consolidated before the end 
of the fifth or sixth week, (a) Every Injured joint 
needs an adequate period of complete rest before 
being subjected to strain. In the treatment of 
elbow joint fractures in children the necessity for 
absolute rest Is universally admitted, but In re- 
lation to the treatment of Colles fracture there is 
no such unanimity I am convinced beyond all 
doubt that the practice of immobilizing a Colles' 
fracture without interruption for a minimum 
period of 5 weeks is based on correct physiological 
and mechanical principles. During this stage the 
limb should not, of course, be entirely idle. Fol 
lowing the teaching of Boehler, the patient is m 
structed to carry out daily a regular scheme of 
activity in all joints of the upper limb except 
those which for the time being are securely im- 
mobilized, vix., the wnst and inferior radio- ulnar 
joints. For the greater part of this time no sling 
should be worn 

Experience in the treatment of Colles fracture 
on a large scale has Impressed me with the 
potential risks of recurrence of deformity, in spite 
of careful fixation. This tendency to secondary 
deformity is seen after the second week. It has 
been said with some truth that secondary de 
formation often represents a failure to obtain a 
complete reduction of the fracture at the time of 
the original setting I am satisfied however, that 
in certain circumstances after a perfect primary 
reduction a backward tilt of the lower fragment 
may reappear at the critical period between the 
second and third weeks. For this reason it is wise 
always to check the position of the fracture by 
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radkigrami liter the second week. J 3 tie slightest 
change b discovered in the podtioc of the lower 
fragment the plaster lbould be removed, the 
fracture re moulded and a nor plaiter apphed. 
Thb b usually possible without anesthesia. Since 
the adoption of thb routine in xnj own fracture 
dinlc aecondary deformity has become practically 
unknnr. iu 

UebUaatmu On removal of the plaiter cutter 
where the fracture has been immobilized without 
lnterruptioc for not len than < weeks. the ex 
cdlent nutriUonal condition of the Umb ta always 
striking. There b no trdema and all digital joints 
are supple and painless The wriat and inferior 
radio-ulnar joints alao allow a ahort range of 
movement with out discomfort Although in the 
majority of cases the patient ma% now be en 
treated to *ork out hb own «al cation by active 
movements, he should not be left entirely to hb 
own devices The pace of motnhxatioo should be 
determined b} the anatomy of the fracture. 
Where there has been marked comminution, or 
involvement of the inferior radio-ulnar artscuh 
two, or where the wrist ts tlie seat of a pre- exis t in g 
arthritis, the joints should be allowed to take 
strain very gradual]} Overzealoos active mohd- 
nation m such circumstances may spoil the 
ultimate functional result Forced mobilization 
In any fracture will be disastrous 

The service* of a masseuse, except m a super 
vaor> capacity are redundant in a coosiderahk 
proportioo of CoCes fractures. But in man} of 
the older pa Haiti, paruculariy those with ar 


thritlc wrbl 
ment 


: wrbts. a judicious scheme of physical h 
b helpful at thb stage. 


RESULTS 


Same year* ago, when the subject of Ccfles 
fracture had card ted renewed interest 'among 
British surgeons. I was able to Investigate the late 
results in ill of the patients treated during the 
1935-28 period in my hospital fracture service. 
Tie findings are shown in the table. 



F .i rcf Vnt ( iudnrftr n perfect) i5 

Good — that b, sbk to do odpssl 
work, bat nv ihjht cfcjectn* 
oc rubjeetbe defect 6 

Poor 
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In a more recent series of 100 consecutive cases 
treated under sfrmTtr circumstances, the average 
period of total daabfUt} has been reduced to S 
weeks These figures are in do way exceptional 
I quote them merely to illustrate the quality cf 
result which b now d em anded from an orgamred 
hospital fracture service where there b unity of 
control. 

It a the duty of those of us who are responsible 
for teaching the treatment of fractures in the 
medical schools to ensure that our students, both 
undergraduate and postgraduate, will be more 
competent in thefature to handle tannmcaivjmj 
like Colics fracture with some degree of prednou 
W e can do thb cmly if our practice is founded an 
sound physiological and mechanical principles. 
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for interrupted suture*. In women the ikin I* 
closed with ikin clip* or a subcuticular stitch- 

p The ihoulder is then pat ap in a limple \ el- 
peau bondage, reinforced with adhesive plaster 
with the arm close to the chest and the elbow 
flexed to 45 degree*. This pou thm i* maintained 
foe 3 week i In epileptic* it fa wbe to keep the 
shoulder ImmoWkied for at least 6 week*, if the 
operator chooses, the ihoulder may be put up in 
the abducted positron of 90 degree*. In a plaster 
of pan* ihoulder rpica bandage. In 27 consecu- 
tire case* operated npon In the author the rimple 
\ eipeau bandage was used with erceflent results. 

10. The after-care ma> In dude radiant beat, 
manage and active movement, with the arm car 
ried m a sling between treatment* In 9 of the 
17 case* no physical tberapj treatment wa* used. 
These patient* made excellent recoveries with no 
prolongation of the convalescent period which 
rangeo from 4 to 11 weeks The 11 week con- 
valescent period fa tube aacnbed to 3 compensation 
case* 

To date 37 ca*e* have been done b> the author 
with one rec u rre n ce. Thu recurrence wa* in a 
young man, who 5 month* after the operation 
took a poctwo a* a camp counselor and caught 
a 10- pound medicine ball with hi* hand* over hi* 
head He felt something *Hp m tus ihoulder I 


believe that in thi* cue the tendon slipped m the 
hole which passed through the head of the ho- 
menu. The tendon wa* not firmly fired in the 
bone, and according to the operative note the 
lyDOvial membrane surrounding the tendon wi* 
not removed. Thi* should be done in every cue 
to insure fixation of the tendon in the head of 
the humerus 

Three cases of rec ur rence of the didoabcm 
have been reported to the author by various nr 
geons who have toed thi* operation. In a of these 
case* the operator operated again. In coe case 
the hole in the head of the humerus was too Lute, 
allowing the tendon to move up and down In the 
tunnel, theieby causing It to fray In the other 
case the hole was not placed far enough cm the 
articular surface of the humerus to check the 
head when the arm reached 180 degree* of ahdnc 
tian These recurrence* were due, therefore, to 
faulty technique. 

COXCLCSKW 

The operation described can be u*ed b all cue* 
of recurrent dislocation of the shoulder whether 
the pathologj be bony capsular or muscular It 
fa simple to perform, and leave* practical!} no 
restriction of motion The convalescent period 
U short 
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INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 1 

FREDERIC A. BESLEY 1LD, FA-CS Wacieoa* Imiroa 

I T would appear that there is an ever increasing influence of their report will be most important 
interest in this Important subject of medicine in bringing about some readjustment in methods 
and surgery in industry', and we take pride in of payment which will enable the Individual of 
believing that the educational program of the moderate income to budget against the unei 
American College of Surgeons is a basic factor in pected costs of illnesses of himself and his family 
this attitude. This is consistent with all of the Obviously, the resultant sense of financial and of 
broad educational policies of the College winch health security will be conducive to greater happi- 
have builded this organization into such a strong Dess and contentment. 

institution of learning, that it is comparable to a The Board on Industrial Modiane and Trau 
university in its influence which has made for made Surgery has recently been enlarged by the 
better medicine and surgery for the patient. Board of Regents, and it is oar purpose to arrange 

It is clearly established that the executives in for geographical groups through which more in- 
industry are becoming aware of the potentialities tensive activities may be earned on In given 
for financial gain through the scientific prevention localities. The work of these groups will be cor 
and remedial measures applied to the care of the related through the secretary at the central office, 
workers in industry The influence of the sectional meetings as they 

The survey work of Dr M N Newquist and are arranged by the College is recognized as most 
Dr E W Williamson upon which they have re important and at these meetings there is evidence 
ported and upon which they will make further of a broad interest In the questions involved in the 
contributions, has shown some interesting facts, applications of medicine and surgery In industry 
and It is gratifying to note the desire on the part Obviously these meetings are splendid forums for 
of industrialists to secure the approval of the the dissemination of the knowledge that we are 
College for their medical organizations. scoumng and may we urge the Fellow* of the 

The policy of establishing a minimum standard College to take advantage of these opportunities 
b> which the efficiency of medical organizations to promote discussions of all phases of this im- 
m industry can be measured, and approved when portant subject. 

deserving is analogous to the standardization of The formation of ft committee of consultants 
hospitals which has resulted in that great ad- in each hospital, the function of which is to have 
van cement in the proficiency in the care of the general supervision of the methods of treatment 
patient which is recognized as one of the out for all traumatic cases, Is meeting with very satis- 
standing accomplishments of the College. factory success and is doing much to improve the 

Insurance carriers who assume the financial end results, because of the more approved and 
responsibility for many industrial organizations, scientific treatment that is rendered. This work 
under the workmen s compensation laws, are like- is being earned on by the hospital department and 
wise showing a keen Interest in the activities of the increasing numbered institutions adopting this 
the College and are beginning to manifest an plan is due to the energetic efforts of Dr Mal colm 
understanding of the fi na n cial importance of T MacEachem, who never loses an opportunity to 
securing the most scientific and approved care for promote the best interest of the hospital patient, 
the Injured. The question of financing the gen- It Is recognized that this whole subject of in- 
eral medical care of the workers In industry is dastard medidne and traumatic surgery has many 
still paramount, and fortunately it Is receiving problems and many ancles including educational 
broed consideration from many groups. features, financial questions, and, most Important, 

The Medical Service Board of the College has the health, happiness, and contentment of the 
done an excel] cut piece of work in the formulation worker Social unrest and radicalism is broueht 
of their recommendations. It Is believed that the about by discontent Healthy minds and sound 

Profited u a* Cc-ftrrac* cm WwW 1^* ** Cfcd “ 1 W U* Aor^»n C*G*t o! 
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bodies ut roost osentfad in producing content 
menL WTiai could be more conducive to health 
In individuals by and large than the intelligent 
care erf the mm of worker* in industry? We 
pledge onr best efforts to this end believing that 
me are loyally supported b> every Fellow of the 


College, without whose aanciicn and ud we con Vi 
accomplish Little. 

May I erpress my appreciation erf the efficient 
work done by our secretary Dr Bowman Crowell, 
head erf the Department of CUnkal Research, 
who makes It possible for this work to go forward 


THE PROGRAM OF THE AMERICAN COLLEGE OF SURGEONS IN 
INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 1 

FRANKLIN II MARTIN MD FACS Cvcago, Iunoa 


T HE Board on Industrial Medicine and Trau- 
matic Surgery had its genesis during the 
World War Traditions and theories were 
ruthlessly cast aside. It was necewary to execute 
tasks expeditiously and efficiently and with the 
greatest economy of management, money and 
man power It won advantageous to the govern- 
ment to develop every facility that would pre 
serve hea lth Hence a committee on industrial 
medicine was organized by the Medical Section 
of the Council cJ National Defense. Thus gov 
eminent planning and control demonstrated the 
economic and Ufe-conservmg value of a co-opera 
Live program such as the American College of 
Surgeons is putting into effect as a volantary 
measure. 

In a word, this program demonstrated as never 
before that the employer and the employee could 
accomplish most if they worked together bar 
momously The great leaden of industry of la 
bar and of insurance composed their differences, 
to the great benefit erf all concerned This war 
experience was a progenitor of the Board under 
whose auspices this conference is being held 
In 192 j Dr Daniel Z Dunott convinced the 
Association of Railway Executives that railway 
employees would receive the most efficient care 
m hospitals approved by the American College 
of Surgeons Forthwith by proclamation to the 
railroads, this assoaaboc suggested that the em- 
ployee* of railroads so far at possible and practi 
cable, should be treated in approved hospitals. 

At the organization meeting of the Board 00 
Industrial Medkme and Traumatic Surgery held 
during the Montreal Clinical Congress In 1916 an 
important fint principle was recognised The 
leaden of industry of labor of the insurance and 
indemnity companies, and of compensation com- 
ml— ifmw most rurmnmm thnr interests And it 
Is an opts tan ding slogan of the College that If we 
can convince the heads of these groups wt will 


be assured of the full, unqualified co-open t ion of 
assistants and associates. 

The rjrvlrman of our Board, Dr Frederic A 
Beslev accompanied me to Washington on June 
13 1933 and we presented in detail the firwmgs 
and accomplishments of the Board cc Industrial 
Methane and Traumatic Surgery to the bead of 
the Natl oosl Recovery Admin iitritko. General 
Hugh S Johnson, and left with him an outline erf 
a suggested code. His deputy administrator W 
L Alien, in charge of the hearings of the National 
Recovery Administration, read our suggestions, 
accepted them as a basis for consideration im- 
mediately dictated a suggested code covering our 
representations, and placed the two document* 00 
file in his office foe future reference. 

A Minimum Standard for Medical Service fa 
Industry has been perfected, and clinics which 
specialize In industrial medidne and traumatic 
surgery are under survey by the College to deter 
mine those which are equipped to give proper 
service It Is a stupendous task but with the 
support of the public— the employer* and the 
employees— the economic wring will amount to 
mllljocis of dollars many lives wall be spared, and 
thousands of potential cripples vriD be restored to 
perfect health Leaders in Industry have shown 
a deep interest in the basic study by the Coijegc 
of this mii ftxn t and far reaching problem. Ob- 
viously tnls fa important for U famishes the 
impetus foe raking standards, Aheadr <5 jj hdat- 
trial establishments In the United States h*'e 
compiled with the minimum standard. 

It is extr e m ely important that all prevents* 
health and accident hazards in Industry shall be 
eliminated but It fa hkewfae essential that 
and injuries shall be properly diagnosed and 
treated. First and foremost, this wffl Rrne 
proper care to the IQ or injured employee, and 
It will form the basis upon which mseajes sno 
dixabfHtles may be rdiabiy interpreted 
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The liflhoa which has been established by the surrounds the care of the ill and Injured in Indus- 
College between these various interested factors, try, has placed the College in a position to aid in 
and a knowledge of every arcumatance which bnngingabout these beneficial, far reachrag results. 


A FOUR YEARS’ SURVEY OF MEDICINE AND SURGERY IN 
INDUSTRY 1 

M N NEWQUIST MJX, Chicago, lu.iwoa 


D URING the past 4 years the medical de 
partments or services of 1,122 indostnal 
establishments have been personally sur 
veyed by the American College of Surgeons. Of 
this number the medical services of 6a a establish- 
ments, or 55 per cent of the total, have complied 
with the minimum standard for medical service 
in industry as formulated by the College and have 
been granted approval. I am pleased to report 
that In conduc ting these surveys, the College has 
received splendid co-operation from industry 
The campaign of die College to elevate the 
standards for medical service in industry is not 
only the practical application of its minimum 
standard for such service but it also represents a 
continuous study of the merits and defects of the 
various Industrial medical services now in opera 
tion, in order that the data so compiled may 
eventuate in the proper constructive and remedial 
measures. The good features of the various med- 
ical services studied warrant recognition but they 
will take care of themselves. Let us first consider 
some of the defects which have been elicited by 
these surveys. 

Dtjtcis 1 n medical seme « in industry The major 
defect observed was that of inadequate medical or 
surgical supervision of health measures for em- 
ployees and of sanitation of the plants. The pro- 
vision of adequate medical and surgical service in 
industry today rcouflra more than the skillful 
repair of industrial injuries. This is an age of pre- 
vention and the best way to deal with occupa 
tional diseases and industrial injuries is to prevent 
them. Medical supervision is absolutely necessary 
in order to secure adeouate preventive health 
measures. Moreover, physicians and surgeons 
should be more than medical or surgical era 
ployees By virtue of their qualifications they 
should be authorized to direct medical and surg 
ical policies and procedures in the industrial 
establishments served by them Adequate med 
ical supervision will insure, first, adequate first 
aid and hospital facilities, second the elimination 


or reduction of accident and health hazards, and 


third, the treatment of the HI and injured in in 
dustry by competent hands. 

Inadequate medical supervision leads to inade 
quate medical service and it is largely for this 
reason that the College could grant approval to 
only 55 per cent of the medical sendees surveyed 
Daring the past summer the College found in one 
industrial community alone over 90 000 cm 
ployees who had been given so called pre-em 
ployment physical examinations by Laymen. 
During the World War 7,000 000 men under 40 
years of age were examined physically by medical 
ex a m iners and 2,500 000 were found to be phys- 
ically unfit for military service. The strenuous 
nature of military service naturally predetermines 
the rigid physical requirements which lead to the 
high percentage of rejections. In Industry how 
ever, opportunity is presented whereby many of 
those afflicted with physical defects may be safely 
allocated to jobs that will make them self-support 
ing In giving physical examinations to the army 
fn Indus trv, a trained medical examiner is the only 
one who is qualified to determine physical fitness 
for wort The solution of the problem connected 
with this situation is self-evident 

The records of pre-employment and periodic 
physical examinations of employees should be 
considered privileged communications subject 
of course to due process of law and as such they 
should be kept under medical responsibility and 
supervision. Only through the efforts of the un- 
biased physician or surgeon who guards the 
health and welfare of the employees as well as 
uie interests of the employer, can these lamina 
ticcs and records be of mutual and of greatest 
value. Adoption of this principle will do much 
to reduce the opposition on the part of employees 
toward such examinations. 

Surveys by the College have further revealed 
that in some industrial establishments nurses and 
first aid men are engaged in surgical procedures 
such as the suturing of lacerations. This practice 

on the part of industry a not only unsafe for the 
injured employee but it is illegal The require 
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meat b} all states of a bcaae for the privflege to 
practice sur gery thould automatical!} prohibit 
such practices by 

The free examination of eye* of markers in 
industrial pianti for the porpcue of seJTing glasses 
ha« been observed to be a comm on practice car 
ned on by commercial optical com pan lei and by 
qptometmts with tbc cement of the employer! 
The under!} bg cocnmerdal motivation of such 
service oiershadows the benefits that might be 
expected therefrom The College, through lti 
minimum standard, haa definitely gone on record 
ai opposing the erammat.ua of eye* b} an} other 
than a qualified medical practitioner 

Finfllh it ha* been observed that on account 
of inadequate medical supervision a number of 
induitruJ organization* have failed to inatitute 
recognized preventive health measures In many 
ini tan ce* this failure a due to the fact that the 
plant phyocan or surgeon haa not been endored 
by the official management with the appropriate 
authority to enable turn to exercise property hi* 
prerogative* Of 925 plants recenth surveyed b> 
the College. anl\ 7 per cent of the tmafler plant! 
had medical wpemcon of nmtation and general 
health measures a* compared to 49 per cent of the 
plant* having over 1,000 employee*. 

Rank of Ike medical departments in indnstry The 
medical department should be an independent 
department co-operating with other department! 
within the organization but responsible ooh to a 
major official In 915 mdostrul eatablahmenti 
included in our surveys, the plant physician wa* 
responsible to the personnel director in 41 per 
cent of the plant!, to a major executive in Jp pier 
cent to the pbnt manager or superintendent m 
17 percent, and to the insurance carrier m 13 per 
cent Molt of the smaller mduitrial establish 
menu have delegated the respoemfcahty for the 
provmon of medical service to the insurance car 
ner Since our aurvcia to date have included 
comparatively few of the cruder plants, the per 
centage stated abo\e relative to the insurance 
earner should m reality be cancderably higher 

Acadeut statistics The National Sjiet} Coun- 
cil has reported the following accident statistics 
for the United State* for the year 1033 


Accident*! death* vapoo 

Non-fitil ih w htrrn in June* S,7 jo^do 

Occnpaticm*] faUkoe* i+joo 

Noo-t»t»! dtwbtmj occcpaOoctiJ inj-irwn I 135,000 

Automobile f*l*IiUc* 31,000 

tsen-f*t*l KiUmofcOe mjone* 1,085,000 


That organization has further reported that the 
frequency rate of industrial injuries d refined 58 8 


per cent from 1916 to 1933 *°d the seven t} rate 
39 4 per cent Proper credit should be given to 
the rtile played b\ good medical and surgical 
service in this reduction. Lives tip ticai has re 
veiled that an efficient medical and surgical *m 
ice can be responsible for ml lost cne-third of the 
reduction in the injury rates, while the safety 
service can be responsible for approximate]} two- 
thirds. 

Studies made bv the College have further shown 
that it b cheaper to pay for good medical service 
than to pa} for dbatnhtjes. In a recent analysis 
erf 334 industrial establishments, It was found that 
the smaller companies whose medical service* 
were considered to be generally Inadequate, had 
39 per cent greater compensation costs than the 
Larger companies where adequate medical service 
had generall} been provided 

If orkmcn s compensation loses All states have 
workmen s compensation laws with the exception 
of Arkansas, Mi»i»Jpp», Sooth Carolina, and 
Florida During the post 4 years there has been 
a fortunate legislative trend toward the EberaEza 
tkm of the medkal benefits for injured workmen 
Several states have increased tbe medical benefits 
as to periods and amounts b} amendment! to 
their laws, while in some states the industrial 
comm boom have arbitrarfl} HberaEzed the ror- 
kal fee schedule. 

Eighteen states have state fund cumpeiuaticn 
insurance systems — Oklahoma having estabBibed 
such a fund in 1933. Taelve states have com- 
pensation laws covering occupational dbeaf« 
either bv a schedule of daease* cr by bla nk et 
coverage It b bighl} probable that many mere 
state* will make provision* for occupational dis- 
ease co verage in their compensation laws withm 
the near future. 

CO.VCLUVI Q>3 

In this presentation we have stressed the im- 
portance of the administrative or supervisor 
phase which b necessary in tbe provision of anr 
Industrial medical and surgical service. Industry 
is not handicapped b) a lack of skilled phrskans 
and surgeons in the country Unfortunately bo*" 
ever industry does not always provide the iHIW 
medkal and surgical service that b or ctmldbe 
made available. Far this reason we urge tbo*e 
who axe qualified in the field of indnstrial me*" 
due and traumatic s u rge ry to “chart the com* 
for industry so that the ethical standa rd! and ca- 
dency of its medical and turgkal service rn\ 
be such as to warrant the respect and co-opera- 
tion of industry, of labor ana the medxnl pm- 
fetaion. 
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the value of an organized medical service in an 

INDUSTRIAL ESTABLISHMENT 1 

H- L. FERGUSON Nimn Nm, Vnrani. 

Mrrjwt Nm JldpbdVS** »*d Hit I>oci Cobjiw 


rrAHE acceptance of the invitation to address the health and efficiency of those already cm 
I the Cooferen.ee on Industrial Medicine and ployed to educate the worker in accident preven 
x Traumatic Surgery on 'The Value of an tioo and personal hygiene, and to reduce lost 
Organized Medical Service in an Industrial Es- time and absenteeism due to Alness or injury 
was Dromnted bv the author s years No medical examiner should be considered 


tabkshment’ was prompted by the author a years 
of experience in the shipbuilding and ship repair 
lug industry This industry makes use of prac 
H rally all the trades common to heavy construe 


No medical examiner should be considered 
competent to render a physical examination with 
recommendations for placement in an industrial 


ticaliy all the trades common to heavy construe estab l ish m ent until he has a working knowledge 
tion work, in addition to many peculiar to its of plant activities^ job requirements, and hazards, 
own held. It employs the common laborer as The task of examining new employed and dedd- 
well as the highly skilled mechanic. The oppor ing their physical fitness and their place in our 
tunity to reduce its mechanical processes to a company rests upon a graduate physician who has 
safe and standard routine is limited on account performed this work during the past 6 years, 
of frequent situations presenting new and unusual These pre-employment physical examinations, 
problems The physical demands on the worker when mode by a competent physician carry with 
are heavy’ and the work generally is above the them a safety element m that applicants are 
average In its hazards. It is doubtful if there rejected who if emplojed, would be a menace to 


is any other industry in which an organized medi themselves to fellow employees, or to property 
cal service b more needed and its value more They are a direct benefit to the applicant in that 
apparent the> call attention to an> remediable defect and 

In these day* of high labor costs, management further assist in placing the employee in the 
is impressed with the importance of the selection position for which he is best fitted 
of the physically fit to insure productive capacity The maintenance and improvement of the 
of a high order and of the reduction of all forms health and efficiency of those already employed 
of waste to a minimum including the waste due is an objective that in its practical application 
to illness and injury of workers. Without a works a great benefit to both employer and cm 
capable medical service, the management of a ployee, The periodical health audit is the one 
company cannot succeed in its attempt to estab- most powerful factor that can be put into opera 
lbh and maintain these policies Organized medi tion to attain this objective. There can be no 
cal departments are the outgrowth of a long and controversy over the statement that in practically 
real need for better service to the sick and injured all instances the efficiency of a workman all other 
m industry Surveys of various medical depart circumstances being equal, increases with his sense 
ments have revealed the fact that compliance of well bang In connection with the attainment 
with the compensation law does not in itself sig of this objective we believe that It Is not only 
nofy an efficient medical service and further that necessary to have capable physicians, bat quite 
fin a n cia l awards cannot oflset a disability that b es important to have a capahle nursing stag 
chargeable to inadequate medical service. Graduate female nurses are generally used in the 

As a result of these findings the American Col- clinics of the larger industrial organizations. By 
lege of Surgeons has created what b termed a virtue of their training they are familiar with the 
Minimum Standard for Industrial Medicine, principles of asepsis and antisepsis, they have 
which standard embodies the essential features knowledge of bandaging, they are alreadv well 
for providing an adequate medical and surgical trained in keeping records, they keep the clinic 
service Compliance therewith will serve the in a splendid state of cleanliness, and, finally, 
best^ interests of the employer and the employee, the white uniform has its psychological eSect 


The objectives of our medical department are These nurses command the respect of the 


to learn by exa m i n ation, the physical and mental 
fitness of new employees, to know work require 
ments and hazards tn order to facilitate proper 


>ees, the kind, quiet manner in which they 
idle the sick and injured explains why there 


ments and hazards In order to facilitate proper b no difficulty at our plant in having employees 
placement of workers to maintain and Improve report to the medical department 

fa a* Garner o. I*WJ if"*** «d Ch^l Co^k. J CdB«. fcerro*. 
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The education of the employee In acrid wit 
p re v ention and personal hygiene is accomplished 
only’ by persistent effort Coincident with the 
pre-employment physical examination oar new 
employee u given a pamphlet, and be is directed 
to read it This pa mp hlet include* many taiety 
measures which In most instances, came the 
reader to begin to think along aafctv lines. \\ e 
employ a full-time aafety engineer and an assistan t 
safety engineer who work in close co-operation 
with the medical department and the mdustrial 
departments. Careful observation over a period 
of yean is convincing os that go per cent of all 
accidents are caused by carelessness either oo the 
part of the injured man or cm the part of some 
other individual Can turnons efforts are directed 
toward making the plant a safe place m which to 
work A spirit of competition has been built op 
between the various departments In an effort to 
reduce both the number arid the seventy of acci- 
dents Records of the number of accidents per 
mllhoo hour working period and the degree of 
seventy of accidents show conclusively that efforts 
made to teach men how to accomplish their work 
in a safe manner and efforts directed to make 
materials and machinery safe for men to work 
with, do bring about results There is no end to 
a safety campaign The personnel of industry a 
ever changing the new man doe* not know so much 
about the dangers, and the old man has beard so 
much about them be is likely to become careless. 

The reduction of lost time aod absenteeism due 
to illness and injury is the most striking result 
from the activities of the well organized medical 
department The frequency and severity rote* 
are a fair index to the efficiency of the medical 
service In many cases the safety of an injured 
man lies in the bands of the one rendering first aid 
The duration of the period of convalescence fre 
quently is in inverse proportion to the degree of 
thoroughness and correctness with which the 
injury t* first treated 

It has been estimated that the prevention of 
infection alone would reduce the time lost from all 
ordinary causes by at least one third. It is ob- 
vious that the larger companies owe much of tbdr 
excellent accomplishment to the fact that their 
organized medical services have kept the minor 
injuries from becoming major ones This is ac 
compCsbed in oar plant by insisting that the em- 
ployee report to the medical department with any 
injury no matter how trivial It may seem to him. 

Accidents are not the only source of k*s which 
involve medical service. It has been generally 
accepted that illness causes eight rimes as mu ch 
absenteeism as accidents Tie protection of the 


employee against smallpox by vaccination, the 
administration of typhoid prophylaxis, are meas- 
ures which by their institution prom p tly reduce 
the number of loat boars. 

We bebeve the last hoars from injury and ill- 
ness can be greatly reduced by real co-operation 
between the various departments In any plan t 
We have brought to a practical minimum the 
number of disgruntled patients by encouraging 
them to get back Into tbe old stride as soon as 
possible, frequently givin» then tbe simplest 
kind of work at the start 

Survey* show that many of tbe larger industrial 
organizations provide excellent medical service 
far their employees, but that much can be done 
to improve tbe service especially in the smaller 
industrial establishments. This comparative in- 
adequacy Is due as a rule not to a bek of skilled 
phyxraani or surgeons In the community but 
rather to a failure on the part of the smaller 
companies to provide early medical supemnfle 
and service and to select only co mpetent phy 
sioans Tbe practical solution of this problem 
is the definite organization of ft plan for medical 
service which vul locate responsibility in com- 
petent medical bands The most Important step 
Is tbe choke of a competent chief surgeon. Man- 
agements must choose men of ability of high 
e thiol standard* and If possible men with better 
than avenge personality After this choice bos 
been made the operation and choice of tbe remain- 
ing personnel of tbe department may be left 
entirely to tbe chief surgeon and the department 
will reach its greatest efficiency 

The personnel of ocr medical department is s* 
follows chief surgeon assistant chief surgeon 
i consulting eve, ear nose and throat sp ecialis t 
i consulting dentist t graduate muses i secre- 
tary a colored orderly. 

The equipment of our dink consists generally 
of the foil cnrmg- operating room \-t*v room 
including a shock-proof X ray with all fiutco- 
acopic attachments developing room and fire- 
proof storage space for filing films dressing room 
completely equipped physiotherapy department, 
i ambulances 

The records of the medical department art a 
invaluable assistance in pfaHng and transferring 
employees and In determining when they shock 
be retired from active service. 

A well organized medial department in the 
plant performs a service over and above the M' 
lng of expense for it prevents tbe injured employee 
from getting into the bands of unsanpd 0 ' 3 * 
Incompetent la wy er* and doctors, enabling the 
employee to retain an of his compensation, ma 
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rruitrpfl him better satisfied with his work and 
employer 

The reports of insurance companies show that 
the medical expense for an injured employee is 
in creasing tremendously resulting In higher in- 
surance rates, A proper medical department in 
the plant is able to hold such an expense down to 
the minim um, as such a department is keenly 
interested in getting the Injured man back on 
ins job as soon as posable. 


We have found after an experience of many 
years that it pays to have a properly organized 
and equipped medical department ns an integral 
part of our organization In fact, when operating 
under normal conditions with from 5 000 to 6,000 
men, we believe that it more than pays for itself 
in reducing accidents, Alness and lost time. In 
my Judgment, It also results in the promotion 
of good will and a mutual protective interest 
between employer and employee 


COME OVER INTO MACEDONIA AND HELP US 1 

G. L. MARSTOH Borrow Mamachusittb 
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M Y title is a sudden inspiration, possibly 
reflecting a phase of a subject in which 
I have been vitally interested for many 
years. I could perhaps as well have captioned 
my talk, “Why arc we not getting better end 
results in our industrial m juries? I presume that 
a title of any address is more or less necessary if 
for no other reason than that it keeps one's lis- 
teners busy trying to connect the subject as an 
nounced with the discourse as delivered. I hope, 
however that my few remarks will be leas of a 
discourse and more of a heart to-heart talk on a 
subject m which we are all greatly interested. 

It may be wise for me to state that I appear 
before you not only as a representative of my 
company but perhaps as an ambassador of good 
will without portfolio and representing the casual 
ty insurance business as a whole However that 
may be, time did not permit m\ securing author 
ity from my associates of our Claims Executives' 
Committee to speak officially for them, jet I feel 
cer t am that nothing I shall say would not be 
heartily accepted by them. 

For a little more than a decade we have been 
struggling to improve the administration and pro- 
cedure of the most ambitious piece of social legis- 
lation ever enacted a system of compensating 
the workers in industry who might be injured 
without regard to the question of fault. The 
statutes relative thereto are known as workmen s 
compensation laws. Among the many provisions 
of these laws are the sections relating to medical 
care and the expense incident thereto These 
medical provisions have many angles and the 
time allotted me will permit of only brieflj’ sllud- 


Dunng the first years of our experience under 
the workmen's compensation laws, we found ac 
cumulating on our books a surprisingly large 
number of cases classified os permanent totals 
A study of these cases revealed all too many 
of them as falling within the class of what you 
would call poor end results. What was the cause? 
What was the trouble? It is the speaker’s per 
sonal opinion that this situation was due in large 
measure to the fact that it was almost impossible 
to interest the better grade of surgeon in indus- 
trial work. In considering this matter we must 
in fairness to all concerned bear in mind that in 
those daj's we were ell dealing with a new problem 
and too much blame cannot be attached to anyone 
for the mistakes that were made. 

A great deal has been accomplished but there 
is yet much room for improvement. The Amer 
lean College of Surgeons undoubtedly met with a 
considerable opposition, from members of the 
medical profession when they set out by educa 
tion to improve the standards of fracture service 
Undoubtedly there was resistance also to the 
program of the College in respect to the standard 
lxauon of hospitals, but notwithstanding that 
opposition sucii hospitals anxiously await the an 
noun cement from your College indicating whether 
or not they are upon the approved list- Is it 
beyond the realm of possibility that the College 
may some time in the not too distant future 
establish also suitable standards of qualifications 
which those who would practice in the field of 
Industrial surgery must meet? Is it not possible 
that the College may even designate those upon 
whom they wul set the seal of their approval as 
qualified to handle industrial injuries and act as 


ing to one or two of these angles. 
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advrfon? lour Board of Industrial Medicine 
and Traumatic Surgery under the able leadership 
of Dr Besley hai oUbJhhed a minimum standard 
of medical service in industry which we heartily 
approve. 

1 on have probably noted in your programs ox 
m the public press an announcement by Dr 
Bealey giving a skeleton outline of a program 
which has resulted from a conference held In New 
lock between representatives of your College, 
headed by Dr Martin Dr Beaky and Dr New 

r ft and the Claims Executives Committee of 
National Council on Compensation Insurance, 
together with their medical direct oca If carried 
out this program will mean a higher standard of 
s urge ry in the treatment of industrial injuries 
than we have ever known before It will mean 
an carter return to work of the injured pan and 
a redaction of lost tune and wages the consequent 
redaction m compensation losses will lessen what 
is becoming almost an intolerable burden to indus- 
try — the amount of premiums pud, which after 
all reflects the Ioski This, I behove is go mg to 
mean much not only to the injured man but to 
all the groups interested in the administration of 
the workmen ■ compensation law the members 
of the medical profession as repr esen ted by your 
membership here the industrial accident boards 
and commaaionv, as well as labor 

I wonder if you men bav e any idea of the tre 
mendous sums that are expended every year for 
medical and hospital service. According to the 
report prepared bv the National Coundl on Com- 
pensation Insurance, dated March io. 1953 the 
compensation earners represented m the National 
Council pay approumateh forty miHkm dollars 
annually for medical and hospital service, of 
which approximately six million goes to hospitals 
and thirty four mi man is paid to doctors. A 
stud} of the medical coat trend from igro to 1919 
shows an increase in the average cost per com 
pensable caso from $77.00 to $io j 00 these figures 
being based on the experience of all earners In all 
states over that period. These figures would be 
nothing to weep over if there bad been a corre 
spending reduction m the compensation leases 
In a report of a special Committee of Claims 
Executives of the National Council who had given 
careful study to the nuestion of the constantly 
increasing medical and hospital costs, It was found 
that much of the difficulty was doe to the “treat 
ment by unqualified physician* and surgeons, 
ending in poor smgxaJ results, with prolonged 
disability and extended medical treatment over 


treatment. Including physiotherapy* podded balls 
additional cost and inconvenience m transferring 
cases to specialists and it w as their opinion that 
the principal cure for this situation could be 
summarized briefly In the word education — 
education, first, of the Injured second, of phy 
sinam and surgeons and hoaputols and third, 
of industrial accident boards and comnusdcmi. 

The importance of the physician In the whole 
scheme of compensation has perhaps never been 
fully appreciated Not only does the physician 
receive directly approximate!} one thud of all 
compensation costa, man} mil bon* in amount as 
we have just indicated, but be is also largely 
responsible for the sue of the other two-third* 
The rates of compensation, the sch ed ule* and 
benefit* are fixed by law Industrial accident 
boards and commission* can only apply the math- 
ematics to the facts a* they find them. It Is the 
doctor who in the last analysis determines what 
the loss is both to the employ ee and to the em- 
ployer His skill determines the period of recov 
ery and the extent of the recover}— in other 
words the end- result. 

Ha conscientiousnes* and fairness determine 
the la bill t> of the employer and the insurer He 
is the great variable factor In this whole scheme 
and in this connection I come to the last thought 
that I want to leave with you and that Is a situa 
taon which should have the serious consideration, 
not only of this body but of all state and county 
medical associations. I refer to tbe giving of 
evidence at hearings before Industrial sudden t 
board* and commission* b> men upon whom has 
been conferred the degree of doctor of medfdoe 
and who have been licensed b> the state to prac 
tke as *ucb — evidence whkh is neither sdentlfi- 
cally reasonable nor scientifically probable Such 
men are Dot only trailing In the dust the fair name 
of tVwir profession but are dishonest!} Influences 
awards by their false testimony 

May there be a better understanding between 
tbe members of your profession and the repre- 
sentative* of the casualty insurance busmen. Too 
frequently local groups cm one side of the fence 
or the other (there should be no fence) antago c im 
each other bv statement* which do not reflect 
the real ctqatian The business of insurance hu 
never been unfriendly to tbe medical profettko 

It is the hope of the business of insurance flat 
the vision which appeared to the Apostle P*“ 
may appear to the FeDows of thi* great Cohere 
ana they* may bear tbe word* and acsw ex tbe taU 
“Come over into Macedonia and help u*.” 
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T HE 00 called aniline tumor of the bladder is 
fin entirely new occupational disease In this 
country, the first cases appeared in 1931, 
and the first report on a group of cases was mode 
by Ferguson, Washburn Anderson Gay and my 
self Since this lust report ( 1 ) further studies by this 
same group with the very able assistance of Dr 
E E. Evans and Dr Humphrey D Wolfe, have 
materially increased the data on cases under ob- 
servation and treatment. 

Before presenting this later group I will very 
briefly review a few of the earlier investigations 
and attempt to give you a short description of the 
general nature 01 the dye manufacturing industry 
In 1895, Rehn reported the firat observations 
made on a group of 45 men engaged in the dye 
industry m Germany At that time he reported 
3 cases of papilloma and 1 of carcinoma, and sug 
gested the possibility of occupational origin. In 
1904 he reported 20 additional cases. 

Leuenberger in 191a reported 18 cases which he 
had observed at Basel, and at the same time he 
reported, aj a result of studying the statistics of 
the Basel Clinic, that 50 per cent of all bladder 
tumors tree ted at the clinic were among dye 
workers Further, he proved that the incidence of 
bladder tumors was 13 times greater among dye 
workers than among those outside the industry 
Rehn s original theory brought about a great 
deal of discussion, much dissension and lengthy 
investigation. However his original opinion 
eventually became an undisputed tact. Bladder 
tumors were accepted as an occupational disease 
and made compensable in German} 

Prior to 1014, practically the entire dye mono 
facturing industry was confined to Germany and 
Switzerland. Suoseouent to 1914 the industry 
was developed in this country and has since 
grown to major proportions. 

Briefly the manufacturing process may be 
divided into 3 stages, viz chemical intermediate, 
and d> e. The first stage is a datfllatioo process, 
and from the coal tar there is derived benzol, 
toluol rslol and naphthalene. In the second, or 
intermetfiate stage, the products of the first stage 
are subjected to the processes of nitration, chlor 
mation, reduction and sulphonation. In the third 
and final stage the dyes are compounded. It is 
in the second or intermediate stage that bladder 


tumors develop and in no instance have they oc 
curred in the first or third stages. 

Since 1931, we have made r 601 cvstoscopic 
examinations and of this number there have been 
1.173 individuals examined 418 of the examina 
tiooa have been rechecks This entire group ha* 
been engaged in the manufacture of dye Inter 
mediates 

In this group we have found a total of 49 
tumors, 3s of which are papillomata and 14 car 
onomata. Thus, we have an incidence of bladder 
tomes' in 4 1 per cent of the group examined 
Deaths from cancer of the bladder as recorded in 
the United States Registration Area from 1925 
to rga9 were 3 20 per cent (2) We have no figures 
indicating the incidence of bladder tumors in 
r 173 Individuals outside of the dye industries 
who have had routine cystoscopic examinations. 

ETIOLOGY 

The tumor producing chemicals are encountered 
in the intermediate stage of manufacture. A 
careful analysis of our group indicates that beta 
naphthy lamme, benzidine and alpha naphthyla 
mine are the causative materials. In Germany 
beta naphthy lam in e, benzidine, and and me are 
accepted as the principal irritants. We have 
repeatedly examined a group exposed to aniline 
only for as long as iS years, finding no tumor 
incidence, and therefore it seems possible that 
aniline is at least a questionable factor English 
dye manufacturers have reported several cases 
from alpha naphthylamlne and we can confirm 
this observation with a group of ta The final 
observations have not been made and eventually 
other chemicals may be added to the list, but we 
can say that up to the present time beta naph 
thy lamme, benzidine, alpha naphthylamlne and 
possibly a n i l ine ore the causative agents. 

Length of exposure vanes from 5 to 23 years, 
the average being n years. German observer* 
have reported r case In as thort a time as 2 years 
This case, however, is questionable, since there is 
no evidence to indicate that this man had a nor 
mol bladder when engaged for work. 

Age does not seem to bear any direct relation 
ship to incidence. In our group the sge range 
was r case 24 year* of age, 9 from 30 to 40, 13 
from 40 to 50 and 12 from 50 to 60 
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Family history of ameer seems to be no factor 
for we were able to obtain a positive history In 
only s of our cases. 

Absorption takes place by 3 routes the respir 
atory gastro intestinal and ikln. The most im- 
portant rente is undoubtedly the respiratory but 
it most be remembered that skin absorption of 
intermediates can under conditions of careless 
handbnr become the moat important portal of 
entry Further in view of the fact that tumor 
production is doe to long continued exposure to 
fow concentrations, even the gastro-intestlnal 
tract may asm me important proportions One 
of the moat important facts to remember is that 
after a minimum exposure of 1 \ ears removal 
from occupation does not change the poaadnHt} 
of tumor development Tumors have developed 
from s to 35 years after change of occupation 


PVITIOLOGT 

The pathological anatom} ts esaenUall) the 
same as in tumors of unknown origin Tumors 
may occur as primarv papillomata or ma> be mi 
hgrlant from the beginning The} mi) be single, 
multiple papillary sessile. Infiltrating or non- 
infiltrating The majont\ occur m or near the 
tngone, but ma) occur anywhere in the bladder 
wall Metastasis is rare and m our group has not 
been observed 

notPTOus 

There are no reliable symptoms, either objec 
tive or iubjectrve, to be ascertained without 
actualh viewing the tnmor through the cysto* 
icope ELrmatons is a late symptom and often 
docs not appear until malignancy is well ad 
vmneed Simple turnon may or may not show 
microscopical or macroscopica] blood m the urine 
Our routine requires a cyitoacoplc examination — - 
of intermediate employes 0 nee a year while em 
ployed e\er\ 3 months in those cases which have 
been positive for tumor and prior to employment 
In all cases German observers reh upon the 
pr e se nce of blood m the unne on 3 successive 
occasions to determ me the ne ce ssity for cysto- 
tcopic examination. Our experience has con- 
vinced os that with this method many early cases 
progress into the advanced stages before detec 
two many papillomata become carcinomata, and 
carcinomata may reach the stage where complete 
resection of the bladder is necessary with trans- 
plantation of the uretcTS- 


■nuuruocr 

Treatment is divided into two divtsxms — 
preventive, and treatment of the tumors 
Prevent rtf The manufacture of dye interme 


diates most be conducted in such a manner as to 
absolutely exdnde dash fames and skin contact 
This men ns tbe adoption of an entirely dosed 
process for the manufacture of alpha and beta 
naphthy lamine benzidine and aniline. 

All applicants for employment in or about 
these processes must have a cystOKOpic examina- 
tion and before acceptance most present a normal 
genitourinary system 

Treatment of tinman Tumors classified si 
Grade I widen are sm a l l and easily accessible 
are treated by bipolar fulguratlon through the 
cystoscope. Large tumors of the Grade I type 
are treated by open operation. 

Tumors of the Grade II type, which are reason- 
ably s m all and easily accessible are treated 
through tbe cystoscope by fulguratlon. Large 
and inaccessible tumori are treated by open 
operation 

AD tumori of Grade HI or A ire treated by 
open operation and Implantation of radon seeds 

Our experience has convinced us that large 
tumors which are apparently benign may upon 
biopay show sections which are definitely malig- 
nant Furthermore, every tumor of tbe bladder 
can be considered malignant until proved other 
wne by biopsy’ and microscopic examination. 

The treatment as ou timed b that which we 
have followed In tbe past 3) ears. A chav chad enh' 
* fa tab ties, 1 case developing an acute retention 
3 months subsequent to operation and the other 
developing a rectovesical fistula the remaining 
patients are all back at work with tbe exception 
of one who was operated upon about 3 weeks ago 


SUXIMASY 

1 Bladder tumor is an occupational disease 
occurring among dye manufacturing workmen 
who ore exposed to certain intermediates 

1 Tune of exposure and not age b tbe caa»- 
tive factor 

3 Cystoacopfc examination b the only sure 
method of diagnosis. 

4 An absolutely closed method of manufacture 
wffl prevent tumor formation 

5 AD tumors should be detected as early as 
possible and destroyed immediately 


BIBLIOGRAPHi 

GtmoiAJar O El Sjrmpcwnm 00 «mlm tn*» of b* 
hkdikr J UroJ n)U>Ji 116-IJ7 
1 H«mu» F L Ssn Fisndseo Cincer 3 tru; , H I 
P ■ ,1 

j Lxuixbixod, S C Tumor forwljai u 

under the Inltnmn of the lynthrtic djt «n>*wi 7 
Bdtr x klm Out roll So »ofl , , _ 

+. Rrmr, L Turnon of the bLdSer imcw fnca "^ 
xoAer* Arch kirn Qnr i&jj, I! ySS-to 



COTTON BACK INJURIES 


557 


BACK INJURIES 1 
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T~)ACK. strain 5s a subject one hesitates to 
|j speak on, so cumbered is it with difficulties 
J 7 In diagnosis, with wild theories of path 
ology and with divers methods of therapeutic 
procedure. The fact is that, save for certain spe 
cifLc lesions, we know very little about backs — 
hardly enough even to draw the line between 
pathological conditions and those due to actual 
trauma or continued slight overstrain. We can 
name certain definite pathological cases, such os 
the Strtunpell Mane type with ankylosed ver 
tebral bodies, and the Infectious type with pro- 
gressive fusion of sacro-iliac articulations, in which 
trauma Is an exciting and not a producing cause. 
Similarly, spondylolisthesis or pedicle defects In- 
dicate no recent cause although they may be a 
source of aggravation. 

In definite traumatic cases there is no question 
about the fractures, whether they be of the unim- 
portant transverse process or of the vertebral 
bodies, for they arc of recent origin However, 
the differentiation between an old compression 
fracture and the occupational wedge-shaped 
body (Lane) or changes sometimes seen In elderly 
patients with hypertrophic changes, Is a source 
of argument 

The occurrence of lumbosacral lesions without 
pedicle defect or spondylolisthesis is debatable, 
as are also many sacro-iliac cases. It must be 
confessed that our diagnosis between lumbosacral 
and sacro-iliac lesions is clinically far from being 
precise 

There are sacro-iliac cases obviously involving 
displacement, usually m flexion that are not 
shown in the X ray. but fn which brilliant results 
from manipulation leave no diagnostic doubt In 
ail other lumbosacral and sacro-iliac cases, unless 
secondary changes such as porosis or cartilage 
absorption are evident we have no proofs — and 
as a result we are often wrong in our diagnosis. 
There are elaborately worked out tests for dif 
ferentiation but they do not seem to work out 
very well. Perhaps to dear the decks, we should 
consider the lesions as to which we have actual 
data. 

First let us consider fractures and that means 
compression fractures from the tenth dorsal to 
the second lumbar vertebne These fractures 
show clinical localization of symptoms even if 
there Is no obvious deformity The skiagraph is — 
in fresh cases — unmistakable. 


Treatment is under question only os to 
irdble correction of t 


as to whether 

we should attempt forcible correction of the com 
pressed vertebra or not With or without this 
treatment we must attain hyperextension and 
hold it Bed treatment for a month followed by 
a brace and the indicated exerdses usually results 
in a cure m 6 to 9 months These patients do 
almost uniformly well if they are so treated. 

Fractures of transverse processes often mul- 
tiple, seem to be usually the result of convulsive 
muscle action and are in themselves ummjxirtant 
Uniting often by fibrous union only they seem to 
be only a complication and a visible evidence of a 
badly wrenched back. 

Rupture of cartilages, now talked of, does occur 
How Important it is is doubtful, but for the next 
year or two this lesion with the migration of the 
much advertised nucleus pulposus will possibly 
make much legal trouble. How important It is 
clinically is subjudice 

There is no doubt that lumbosacral lesions are 
overlooked. Congenital lesions, whether full- 
blown spondylolisthesis or pedide defect only 
may give no trouble for youth and early manhood, 
but may make trouble after trauma. These le 
siems and few others call for spinal fusion The 
difficulty is to make a diagnosis and that depends 
on excellent X ray's. In absence of this definite 
diagnosis indiscriminate fusion operations are not 
called for, whereas they' have frequently done 
much harm 

Similarly' fusion operations higher up can be 
justified only by very definite local signs indicat 
log ligament tear or damage to articulations or 
the like which are seldom definitely shown. Lately 
we have heard more than a bit about asymmetry 
of articular facets and the resulting strain 

Most of the back cases seem to be strains of 
muscle or ligament, tending to hang along lame 
for months If treated with absolute bed rest in 
care there is irritative spasm, and with brace 
support for a few weeks then with careful exercise 
following this, most of them will get well In 
some cases there la a tone background calling for 
the search for foci of infection 

Commonly enough there is an actual patholog 
leal arthritis of infectious type Frequently there 
is an obvious ove rg rowth — hypertrophic arthn 
tis”— which is In fact hardly more than the badge 
of age or hard work. While the latter condition 


does not always determine a bad prognosis it does 
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give 1 poorer slower comeback after trauma 
Very rarely there are ccro-Qiac jointJ that 
crunch In ana oat of plac e . These are the case*, 
pa ha pi the only onei, calling far ftnkn. There 
are otben In Which careful hist ory taking and 
examination leave no doubt of a dapla cement, 
usually in a position of flexion. These art the 
cases for reduction by ex term on mampubtion 
When treated, they do ai well for ui ai for the 
osteopath and furnish spectacular cures They 
cannot be diagnosed by X ray 

A» to other tacro-iluc conditions the picture 11 
confining Cases ihowing the »o called clin- 
Egm evidence no displacement, and if there 
la a pathological condition present it a apt to be 
one of porotu about the joint or later aderocs 


more suggestive of arthntk change than cJ 

Acute cases, apparently sacro-flbc conditions 
with referred sdatic pains, often with exaggerated 
mnacle spasm, yield with fair constancy to rest In 
hvpereiten*Hxi belt support, and careful erer 
cfse* What the pathology b we do not know It 
seanj that the more radiail measure* of fusion of 
vnrioas sorts have shown no encouraging results 

Knowing as little as we do of the pathology of 
the usual atiain*, It b well to proceed cccserva 
lively unlesa an actual diagnosis indicates other 
wise. After all, many back injuries fall in the 
category of what our colored brother calls "misery 
in de back and they do well If they are not over 
diagnoaed and overtreated 
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RECONSTRUCTION SURGERY— THE REPAIR OF SUPERFICIAL 
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AS under tive term of reconstructive surgery 
A\ almost an> form of plastic surgery other 
than cosmetic might dc included, tie sub- 
ject would require a complete treatise to do it 
justice and as it is one s experience, whether good 
or bad which might be of some use to the profes- 
sion, it fa proposed to base this paper cm personal 
experience Alt surgery is reconstructive, even 
though lu main primary object at the tune be 
destructive. 

CLASSIFICATION 

Group i Many general surgical operations are 
plastic in character but a true plaatic operation 
may be defined as one in which new tissue either 
in the form of a graft or flap is introduced. 

Grout> 2 Many cases of injury to the face are 
typified by a displacement of normal tissues with- 
out true loss of substance, such as in broken noses 
and jaws. In this group the main treatment con 
sists in reduction of the fracture, and replacement 
of the soft tissues and only in the severer caaei is 
a graft required. It fa obvioua that accidents of 
work, transport, and home life are likely to pro- 
duce injuries falling under Groups i and a 

Group j Those ' plastic’ or cosmetic opera 
Pons which involve reaction of existing normal 
tissues or additions to them are definitely in 
a different category and may on thu occasion 
be dismissed. 

THE CAUSATIVE AGENCIES AMD THEIR 
RELATIVE FREQUENCY 

Group i cases require the Introduction of new 
tissue by means of a graft or flap Bums form 
the chief causative agent of the injuries, and those 
occurring in the home ere stiff the most prevalent 
— clothe* catching fire, scalds hot water bottle 
bums and bums acquired daring epileptic wdz 
ures being the most frequent. Other common 
causes are burns due to the explosion of spint and 
paraffin lamps, to the ignition of celluloid combs, 
and the explosion of petrol due to static electricity 
during the dry -cleaning of dothea Bums asso- 
ciated with other injuries resulting from accidents 
in motor cars, motor cycles, motor boats, and 
aeroplanes are only too prevalent. The accidental 
explosion of adds in chemical works, criminal 


cases of add throwing and gunshot injuries both 
acddentaJ and intentional are causes sometimes 
met with The dec trie burn not infrequent, pre- 
sents distinctive features. Industrial injuries 
other than those resulting from burns indude 
crushing by machinery and scalping accidents 
now less frequent since hair has become shorter, 
and inspectors more vigflant Mining accidents 
from falls and explosion must also be included 
Large losses of the skin of the face and body may 
occur as the re*ult of road accidents. In Junes to 
the eye, apart from the eyelids occur as the result 
of flying pieces of hot metal or add, and frag 
ments of glass, these may cause ulceration of the 
conjunctiva and subsequent aymblepharon. 

In junea of the face causing displacement of 
normal tissue. Group 2, are most frequently the 
result of accidents of transport. Soft tissues are 
cut, crushed, and displaced while the bony and 
cartilaginous framework of the face may be frac- 
tured and displaced by these very common 
m|urie*. A large number of these displacement 
injuries also occur as the result of sports, such as 
boxing, football, cricket, riding, polo, hunting, 
skating, aviation hockej lacrosse and even golf 
The fame type of fnftuy may also occur, but less 
frequently, in the factory and the home. 

DIAGNOSIS 

For a successful outcome of the treatment, an 
accurate diagnosis must be made. This point is 
emphasised because few surgeons have been 
trained to estimate by eye the exact loss of skin, 
muscle bone or cartilage that may occur, or 
indeed the amount of displacement of normal 
t m uea. But it fa on theae very points that the 
diagnosis for the reconstruction mainly rests. 
Farther, loss cannot accurately be estimated until 
allowance has been made for the replacement into 
normal position of those parts that are normal but 
displaced 

TREATMENT PLAN 

Having made this estimate one must then de 
dde on the best method of repair, and If the 
method of choice be not available which of the 
various alternative methods should be attempted 
in any individual case, taking into consideration 
the age, sex, physical, and financial condition of 
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the patient Thin the very young and very old 
are not suitable for large and complicated flaps. 
As the forehead akin provides the best type of 
replacement tissue for any part of the face other 
than the eyelids, it should be used more readily 
m the f emale , who can cover the secondary 
blemish with her hair, than in the male who can 
not do so Further, the female must often be 
roared the additional scarring of a pectoral or arm 
flap when a belly flap is equally available. The 
male can tolerate a low neck or chest disfigure 
ment with equanimity in order to have a facial 
blemish restored with healthy skm. The presence 
or absence of hair must also be taken into account 
as between the sexes. Both the local and general 
physical condition should be gauged, the local 
from the point of view of vitality and infection, 
and the general from all points of view, not for 
getting the psychological. Finally the fina ncial 
status enters the problem, and a decision to carry 
out a presumably inferior method erf repair may 
have to be taken In order to shorten the stay in 
hospital and the number of operative stages. 

It cannot but be admitted that this decision as 
to method of treatment Is one of the most trou 
blous that can face either surgeon or physician. 
Should the Ideal be attempted with a considerable 
rnk? Should the next tat be carried oat with 
less risk? Or should an Infen or result be aimed at 


Fig i. Lon of whole thickness of «kin over bridge of 
no*e. Left, Immediately liter loa right, liter replacement 
of piece of ikfn which hid been preserved and vu mtured 
Into the note io hours liter i cadent. 

with hardly any nsk? Not only should a careful 
balance sheet be prepared of the pros and cons of 
the particular problem ; but the surgeon s own 
predilections and experience must also be taken 
into consideration. Frequently It is almost impos- 
sible to state beforehand that the inferior method 
will always produce the inferior result, or the 
more troublesome superior method a perfect 
result It is therefore frequently necessary to tell 
the patient to try the less-likely to-be-successful 
method leaving the possibly more complicated 
and brilliant repair as the last resort. By such a 
decision a surgeon will often deny both his 
patient and himself the satisfaction that each 
deserves. We therefore return to the cardinal 
principle of medicine and surgery, namely, that 
the patient, not the condition, must be treated. 
In this respect it should not be forgotten that the 
psychological outlook of the particular individual 
will modify the treatment plan. 

However, In order to have a basis for arriving 
at one s decision, the accompanying tables <rf 
repair by free and pedicle grafts have been pre 
pared. They are admittedly most incomplete, and 
savor of that dogmatism which should be absent 
from the reconstructive surgeon’s mind the 
guarded use of opportunism is an essential factor 
In plastic surgery 



Fig. 3 Tnmaatic loss cf do*c mud lip. Up ind down Taxiety (GiIBe*) of forehead flap 
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Fig x. Elcctncml bam of dow eyebrow md cheek \artety of Gillie* “op and down” flap with *econdary u*e 
of pedxie to form eyebrow end cheek. 


METHODS Or REPAIR 


The cases ma> be divided into two groups. In 
Group i the repair is accomplished b\ the intro- 
duction of new tissue In Group a by replacement 
of displaced tissue In Group i free grafts and 
flaps are used in the repair B> an autologous or 
free graft is meant the transplantation of a com 
pletcls detached portion of the bod> and its 
reapplication to another In surface wounds 
when function and form are desirable the whole 


of the contracting scar or granulating area should 
be erased pnor to the application of the graft 
Surface grafts maj however, be dcfinitel> applied 
to clean granulating areas by one or other of the 
methods. The functional and esthetic results 
depend on so many factors that no purpose would 
be served by a detailed description of them Of 
the various grafts mentioned in Tables I and II, 
all are uniformly successful except perhaps the 
whole thickness skin graft and the mucous mem 


Flg S IndiatrUUcddeot Pmrtkl sniping Repair by lingle pedxle flap Note 
tWeco«*I*ry *mmd vu u*xe«faUy clod by Kturio, In the icxrred epethellam 
which w*j mnOTed to accommodate the hairy flap 







Fig 8. Severe unllaferal facial bam. Repair (t) Thick 
razor graft for eyelid* (») right sod left aaumlopectoral 
flap*. Intermediate heat, right wnit 


on an eyeless needle may be used. These stitches 
have the advantage of not passing through the 
skm edges except at the end and commencement 
of the incision. In certain cases ordinary inter 
rup ted stitches on eyeless needles are indicated. 
These interrupted stitches may be left in from a 
to 4 days the subcuticular longer, and protection 
may be afforded by a light gauze dressing applied 


with even pressure by mastnsol or els a top last 
the 


fixation. As regards the postoperative care, the 
patient can improve these scars by self massage 
with sterile paraffin (Fig io) 

A, 2 Complicated scars One would include in 
this section irregular Y shaped U-shaped, and 
depressed scars The same principles are Involved 
In their repair as in that of uncomplicated scars. 
There is frequently dcatriaal contraction affect 
ing the surrounding structures, and when released 
a gap is left which must be replaced by a simple 
advancement or transposed nap During the 
suture of these flaps, care must be taken to ensure 
that the> have a sufficient blood supply, and 
when rc- sutured they should be under tension as 


Fig. Q. Factory accident Complete avulsion of tea Ip 
forehead, eyebrows Bilateral abdominal tube pedicle. 
Intermediate boat, the wrist, double attachment Tran*, 
fexcoe* to ■arip. 

nearly that of normal skin as possible With re 
gard to depressed scars, the Insertion of a fat 
graft may be indicated (see tables, also Fig ii) 

In the difficult vertically Inclined depressed 
scars of the cheek, if the skin and scars are under 



Fig. io Transport aeddent Scarred and displaced aoft 
tissues Repair 
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HAND INFECTIONS IN INDUSTRIAL ACCIDENTS 1 

ALLEN B KANAVEL, II D FACS Cmcwo, Imwca* 

V ARYING with tie led qj try u ibown by the nail Icaes its luster turn* dark, nod b finally 

insurance atitutfc*, hand infection* itiH are lost A penbtent chronic inflammation erf the 

ropancble for from 5 109 per cent of all total nap bed ctmtinua far week* and mentha. If the 

(friabilities. Were it not for these startling per cause Is recognized and the occupation changed 

centages I would not presume to ditcuas with this or if rubbergloves are worn the coodllkm hah 
body erf unreora, whose primary in tereit haa been promptly The surgeon caring for the patient fcai 
the care of mdmtml accident*, lome of the simple not aooe hb dut} until he has apprbed the em- 
pnncrplea of aurgery of the hand in relation to in- pi oyer of the danger and taken itepi to prevent 
icctloca Of the total hand disabilities to to 50 the infection In other employee! 
per cent arbe from infection*, a large proportion Office worker* not infrequently accidental}} 
of these having their inception In trivial mjnrtes break off piece* of indelible pencil which lodge in 
Thb number can be markedly reduced bv a more the akin. Ill advised attempt! to remove the soft 
widopread appreciation of the potential danger lead end In breaking It and fragments are left 
a more intense campaign of education of the em- The presence of these fragment* result* in local 
ployee a* to the importance of canng for simple Decrosri with chronic recurring local infection 
injuria, of employer* a* to the economic value of In such caae* the imbedded penal part* should be 
prompt and efficient treatm en t, and of the profes- removed by induce if left until necrosis begin*, 
lion a* to the basic prmapla of dugnoc* and the necrotic area including the fragment* ibocM 
treatment be added We have had an exceptionally huge 

Certain etiological factor* that *hould aiwayl number of severe Infection* In nurses due to b- 
be bome In mind have a peculiar application to advertent pncklng of the finger with pin*, 
industry Employea u a rule live an Indoor life A type of infection not often recognized b that 
have little nmhght and often poor food They found among tboae who milk cow* or tend cattle 
are therefore debilitated and favorable subject* — the *o called milker • nodule. The Infection a 
for the *pread of infection* In cold climate* we caused b} cattle hair entering a crack in the ikln 
see tins most often m the late fall or earl} spring, or being introduced at the time of an injury 
and m warm climata after the mtenae hat of the Cattle hair ha* spines placed obhquel) to the 
summer During these period* the danger of hair— somewhat like pineapple tone* — and the* 
virulent infections a increased especially m the hair* tend to work deeper Into the tame Instead 
freezing and melting period, due to the prevalence of being expelled a* usually happens with foreign 
of influenza tocnflitia, and ermbr Infection* with bod** A local recurring inf ecu on that mi} b*t 
resultant streptococcic contamination of the many month* result* and will not dear up until 
blood stream the hair 1* removed- 

Another factor is the ignorance on the port of In the treatment of hand In Juno, we have m 
employ ea that lead* to primary inefficient or even oar chnk come to reh on the roetknloui *pyf»c*- 
harmful treatment *uch a* neglect and fellow em- tioo of certain procedure* which we believe to be 
ployee* treatment of ample injuries, as far in important — some 0/ these are often neglected, 

stance the removal of iplmteri It must a bn be Severe injuria are treated prompt!} bare in- 
admitted that too often the attending iui^co o fectioc doe* not often occur If it doe* occur 
who would be vitally interested in a major Injury adenuate drainage 11 provided. Any driabffitv 
pay* too Ettle attention to these small injuries, resulting is generally due to the primary hi j ury o r 
especially m the follow up. loss of tissue The converse it true of the trivial 

Again employee* are peculiarly liable to trauma injury , _ _ 

of the band* and to cracked calluse*, both of In *evere injuries we avoid primal} antisqkx 
which are fruitful sources of Infection* treatment, rlandng the wound only with *°*P 

It ha* been fcarod that certain types of infect km and water nnh» grease is present, when 
are pecubar to certain industries. For example, solvent b also used. We are also strongly 
confectioner*, who handle fermenting fruit* *_tk 1 of d&ridement and prim ary closure of the wcmwj 
ipray them with sugar and cook* and bartender*, if the tree tment ha* been prompt Weabowtmc 
who deal with fermenting gram and vegetable*, the tendon* and nerve* at thl* time If we do nc* 
are peculiarly liable to paronychia In such case* fear infection. Where some hour* have dap* d 

Ft— t»d ■ tk» Ciafamiri m T a -Wtm J lfaSo— ul Tat fat l aiai daf (W CV « fc « l C—n— «f Ik* CWk^ W S*^ - • 

c u rfa 13. m- 
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or we fear infection we favor leaving the wound 
partly open for drainage, and do not suture ten 
dons and nerves, II no Infection ensues at the end 
of 48 hours we close such wounds and reopen after 
healing far the suture of the tendons and nerves, 

Ga* bacillus infections are the cause of too 
man y fatalities due primarily to lack of careful 
observation and prompt treatment, and also to 
the fact that too much emphasis has been placed 
on the terminal picture of crepitation and evi- 
dence of gas spreading In the tissue. The time for 
the injection of gas bacillus antitoxin is either 
immediately as a prophylactic measure in those 
cases m wnich dirt contaminated with a n i m al 
excreta is ground into the wound or in the incip- 
ient stages of the infection. If we wait until wide- 
spread crepitation is present or until gas can be 
demonstrated by X ray we have waited too long 
The only way to avoid fatal delay is constant 
vigilance in an} case not having an uneventful 
recovery A sweetish peculiar odor may be pres- 
ent, but of more importance Is the escape 01 two 
to a half dozen bubbles of gas as seen when the 
wound is dressed 

When we come to the question of treatment of 
the ordinary simple injury, the factors that have 
militated against prompt recovery are often found 
in the neglect of proper primary treatment Such 
neglect may be due to the desire on the part of 
the patient to continue work, to the disinclination 
of the surgeon to place the patient on disability 
pay, to failure to realize that trivial injuries more 
often than lacerated wounds lead to loss of life 
and permanent disability, and finally to lack of 
knowledge or failure of application of the basic 
principles of treatment Immediate treatment in 
thews} of forcing out a drop of blood In punctured 
wounds, prompt removal of splinters and the 
application of an antiseptic such as Iodine when 
immediate dean surgery is not available will do 
much to lessen the incidence of infections. Our 
essential line of defense must be the local and 
general resistance of the patient 

In both severe and trivial in Junes a factor often 
lost tight of is that rest of the part by lmmobiliza 
tion is of primary importance and in case there 
is anj tendency of the infection to spread, the 
patient should be in bed. Ma} I emphasize the 
importance of immobilization. It helps to prevent 
the spread of infection, aids m local healing and 
is too often neglected We see too many ambula 
tor} patients with simple non- immobilizing dress- 
ings favoring prolonged healing Even injuries in 
the neighborhood of joints are often not immobil- 
ized. Again surgeons too often forget that if the 
Infected hand Is treated with the fingers extended, 


ankylosis with permanent disability may ensue, 
even though the infection Is controlled I cannot 
emphasize too strongly that immobilization 
whether by simple splint or voluminous hot dress- 
ings should always be so applied as to place the 
hand In the position of function A large per 
centage of the disability now seen following simple 
injuries could, we believe, have been avoided by 
adherence to this simple rule. Also we have seen 
nothing to change oar opinion that in case of 
doubt or the demonstrated presence of infection 
voluminous hot moist dresemg up to the shoulder 
is of great aid. Koch has recentl} drawn attention 
to the experimental work of Hudack and McMaa- 
ter demonstrating the spread through the lym 
phatics of d}es within 30 seconds after injection. 
Without doubt bacteria spread from the site of 
the punctured wounds with almost the same 
rapidity Therefore any incision* In non localized 
spreading infections, except m phlegmonous ery 
sipelas or gas infections, will not only do no good 
but will be positively harmful 

Another simple truth, lack of knowledge of 
which has cost insurance companies much and 
entailed prolonged disability for the patient, is 
that where we see long continued suppuration in 
the hand there is m all probability necrosing ten- 
don or devitalized bone requiring adequate sur 
gical procedures. 

There are man} other factors that lack of time 
prevents me from considering Among them may 
be mentioned the wide and not evident injury 
to tissue in the electrical bum, the lack of appre 
aation of the peculiar anatomy of the metacarpo* 
jihalangeal joint and its relation to prolonged 

For the same reason I cannot discuss the pe 
culiar anatomy of the hand, the sites of predDec 
lion for pus, the normal channels of extension or 
the general principles of diagnosis. Information 
as to these matters is available to those who 
desire 1L However, I must emphasize that the 
most fruitful source of death and disability arises 
from the surgeons failure to differentiate lym 
phangitis from suppurative tenosynovitis. The 
diagnosis is difficult but not impossible. The 
suffused redness, more general cedema and often 
red line* of lymphatic infection m lymphangitis 
are sharply contrasted with the sy mm etri cal 
enlargement of one finger, great m comparison 
with the associated cedema of the others, tender 
ness sharply outlined by the anatomical outline 
oi the tendon sheath most marked at the proximal 
end and pain most marked at the same paint on 
extension of the finger in suppurative tenosyno- 
vitis serve to differentiate the two. 
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Failure to differentiate them may lead to an 
ill adviaed Incision in lymphangitis with not in 
frequent unn ec e s sary com plica tiora and death 
or on the other hand delay In drainage of the 
tendon iheath may remit in k*s of the tendon 
and prolonged convalescence. Most of the deaths 
we have aeen have been due to HI advised incisions 
m lymphangitis and the greatest proportion of 
severe disabilities have had their ongin In mp- 
purathe tenosynovitis in a inch drainage had not 
been pmjmplly instituted 

F inall y ma> I ductus some of the broader as- 
pects of the question While adequate education 
of employees and employer has been established 
in many of our large industries, there is still much 
to be done Every surgeon having responsibility 
for the care of any plant no matter how small 
should not consider ha duty done when be has 
cared for the injured man He should analyre his 
accident cases as to the causes and immediate}} 
take steps to prevent a recurrence. 

He should establish such co-operation with 
plant managers at will permit his intimate knowl- 
edge of conditions about the plant that maj favor 
injuries or infections 

The casualty companies check carefully as to 
elevator weakness, explosive mixtures, open ma 
chines, and similar evidences of gross negligence 
but too often no one checks the plant for the 
source of common simple injuries and I doubt If 
any one but the doctor can do this. Each plant is 
a problem in itself Wire ends on bores, exposed 
fragments of tin, splinters on bins, pins cm pack 
ages and projecting nails coat the insurance com- 
panies a score of times more for disability expense 
than do elevator accidents 

In a certain plant Mock noticed that minor 
scratches with subsequent infection were often 
due to the lining of bins that had become spHn 
toed by use The department manager was 
warned and m one year the m juries from this 
source were reduced 86 per cent 

Employees and foremen should be educated by 
lectures and posters of the dangers and have 
knowledge of the procedures immediate}} neces- 
sary in case of a cadent fellow employees help 
with splinters should be avoided and the em- 
ployee tan gfat to see the doctor or nurse, or faffing 
these to apply iodine at once 

Employers and insurance companies should be 
educated as to the financial saving by prompt 
treatment and early horpitahiallon in case of 
doubt This latter is of vital importance. Deaths 
and morbidity arising from infections following 


simple Injuries In a majority of rates occur in 
ambulatory cases. Mock reports that in 150 le 
rioui cases treated by ambulatory' methods 83 per 
cent required indrions, and in ico serious cises 
treated with pro mp t hospitalisation only 53 per 
cent required mariom- 

Thb emphasises not alone that hospitalization 
a important but also that the surgeon should 
arrange for an adequate follow-up of his supple 
injuries so that he may know not tomorrow but 
immediate!} if Infection b developing and be 
able to institute prompt and efficient treatment 
Such close follow-up except In few Instances, a 
now seldom instituted 

There are 4 parties interested in an industrial 
accident — the employee the insurance comp any 
the employer and the doctor The employees 
interest b In the patient himeelf and hb oxnpen- 
satloo the Insurance company's in economic 
factors and the employer t and doctor i, In both 
Thb quadrilateral Interest has led to same con- 
fusion misunderstanding and not infrequent!} 
to inadequate care. Each party has felt hb inter 
ests might be Jeopardised and has fought against 
imposition I need not elaborate upon malin- 
gering of the patient the pressure of insurance 
com pames to cut legitimate charges with its ctn- 
sequert temptation to padded service and fees, 
the difficulty of convincing insurance companies 
and employers that a larger pmruuy expense for 
prompt hasp! talks ikm and efficient treatment is 
cheaper m the end, the inefficiency of service 
when the patient and the insurance company each 
feel their interests are opposed and act accord- 
ingly The doctor cannot serve two masters when 
each demands a different service. 

In reality however I am convinced that each 
party b willing to do hb part. All wish efficient 
service and it b the doctor who by giving it 
harmonixe the divergent attitude*. I venture the 
assertion that If the industrial surgeon will give * 
more imaginative service will assume the respon- 
sible ties I have mentioned not alone treat ha 
patient, but b\ adequate analysis find the fre- 
quent causes of such accidents fa any git® 1 P^*° l 
and take steps to prevent them will institute 
persmal plant investigation with recommends 
tkms is to how accidents may be prevented, sod 
will foster educational programs designed to 
lessen the consequences It they occnr not aJcne 
will accidents ana infections be lessened bat mam 
of the sodal and economic difficulties causm* 
friction betw ee n the 4 group* Interested sil 
disappear 
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VASCULAR CHANGES IN THE RETINA 1 

ARTHUR J BED FIT XI D Albajct Nr* *o*x 


A SERIES of original photographs of the ocular 
fundus were presented and a demonstration 
was given of several variations from the normal 
In the blood supply of the retina The fact that mere 
tortuosity of the retinal vessels is in itself not a sipi 
of disease was emphasized Disease* affecting the 
blood vessel walls can be promptly recognised by 
early changes in transparency This was well por 
trayed in the picture* ot cases with patches of sclera*!# 
and In other* of extensive atheroma. The sudden oc 
elusion of the central retinal artery — to called embol 
ism — was also Illustrated and discussed, and the rapid 


closure of the central retinal vein — to called throm 
best — sms described with the aid of several slides 
The demonstration of the circulation in and about the 
macula Included arteriosclerotic changes in the retin 
al and also in the underlying choroidal vessel*. 
Due emphasis was laid upon the Impossibility of 
definitely diagnosing optic nerve lesions simply by 
the color of the disk The value of stereoscopic 
fundus photographs was emphasised they afford the 
most exact and earliest evidence of fundus changes 
Including the optic nerve expression of Intracranial 
disease 


SIMPLIFICATION OF PROCEDURE IN PLASTIC SURGERY ABOUT THE EYES 1 

JOHN H WHEELER, M D FA.C-S New Yoxr, New Yojx 


/"TAHERE Is a tendency for plastic surgeons to 
I think complexly plan complexly and operate 
^ elaborately The nmpler plastic procedure* 
can be made, the better Whenever it la possible 
detached grafts should be used for repair of the 
eyelids. Whenever possible skin of the upper lids 
should be used for grafting on the lower eyelid, or 
■kin of one upper eyelid should be used for grafting 
on the other upper eyelid. Full thickness skin 
devoid of underlying tissue should be used In cue 
of s ev e re ectropion, if the upper lids are involved, 
akin epithelium can be used for most cases, and 
epidermis without true skin taken from the lateral 
aspect of the thigh is (he tissue of preference. For 
lining a newly constructed socket, skin epithelium 
(epidermis) without any true skin is best If only 
epidermis is taken there will be no hair* and no 
glands, and so no secretion. The Thiersch graft" 
contains connective tissue and it b not appropriate 
for socket lining. Best results are obtained by exd 


sion of particles of old coniunctlva, which may give 
annoying secretion. If tne socket is completely 
lined with epidermis, it will be clean, except for a 
little exfoliated epithelium, which is easily removed 
from the skin-lined socket 
There Is no need for the surgeon to use peduncu 
fated grafts in the reconstruction of an obliterated 
socket Rarely, pedunculated grafts have to be used 
in reconstruction of the eyelids. For substitute 
eyelashes strips from the lower part of the brow* 
can be transplanted. These do not have to be pe- 
dunculated. For obliterating false passages between 
skin surface and nasal cavity pedunculated flaps 
from the upper lid should be used. These should 
be lined with skin epithelium a few weeks before 
the pedunculated flaps are turned into place The 
lining should accurately fit the opening and It 
should be free from hairs. For restoration of brows 
skin from the occipital scalp serves fairly well. 
Pedicle* are not necessary 

5 . S5U- 
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CLINICAL STUDIES IN SLIT LAMP OPHTHALMOSCOPA 1 
JOVAS S. FJUEDENWVLD ALD F.A.CS B ainwtx, IUitlucd 

Froa TW WQ»«t Uftxu «f th» Hcfto r »i r *imlj uJ Mrtal Uhxd 


T HE aht-Ump ophthalmoscope is an Instrument 
which combine* the bfjbett attainable clarity 
m the ophthalmoscopic linage with the po«n- 
hditr of obOqne focal flluraraiUop of the posterior 
segment of the eyeball The adranuge* of oblique 
focal iDominatlon for the examination of trmnjparent 
and tratalucent media bare been well known In 
hthahaology for a lone time, and the ajvdcaO 03 
tbt* prlnaple in the cevel opened of the corneal 


microscope ha* been a prat digital and 
advantage ItU tohebc^ied that aunllij advantage 
may resalt frran the application of the tame prin- 
ciple to the era mi nation of the posterior segment of 
the eve. 

Lantern tbdes wer e presented which r heard the 
appearance of the posterior portion of the ritmus, 
hyaloid membrane, retina optic disc, and choridd 
in normal and ran on* abnormal states. 


IXTRAVENOLS TREATMENT OF DISEASES OF THE FATAL TRACT* 
WILLIAM L BENEDICT M D am PAUL A. OTEARA MJ>-, Krxmnm, Mrrvxwna 


I T would appear from the dim e* I data *0 far 
assembled that the optimal time for commence- 
ment of treatment be gold *alt* in case* of 
iriti*, indocy dita, and tefentu Is after anbsideoc* 
of acute raflammatxm in the an ten or segment of 
the globe Before that stage we believe that other 
more effective remedies can be used In an\ event, 
eycrv means at our disposal for improvement of the 
patient 1 general health is emploTed 

ratmnt* who unproved under tuberculin therapy 
were not given gold salta Tbe selection of patient* 
for intravenous administration of gold included 
maoT In whom cluneal or biological evidence of 
active tnbeTculost* could not be demonstrated. Gold 
»od 5 nm thiosulphate 1* given mtravenoculr in 
course* of ippronmatefy 10 injection* It is our 
practice to Mart with 10 milligram* and Inc rease the 
amount slowly until the patient ts receiving 50 
milligram* trice a sect, as tbe mirfmil dose If 


the patient alum the aBghtest *Jgn of intolerance, 
nse of the drug ahonld be discontinued tempera rOr, 
and when iu use is resumed the dose tbould be hah 
of that which produced the reaction. We have found 
it advisable to prescribe a rest of 1 months foOoving 
a course of 10 injections a similar *enes of Injection 
cut then be repeated If the response ha* been 
Inadequate 

The drug i* poorly tolerated br tbe martfdlr 
debilitated patient, by one with advanced, acthe, 
febrile, pulmonary toberrulosia, and by patknu 
with advanced bepatk or renal disease. For preg- 
nant women the dose of tbe drug ahonld be a rt a TW 
by half than that ordinarily given. A reaction cav 
appear Imm ediately or be noted a considerable time 
alter injection treatment thereafter should be 
cautious or ahonld cease. Caing thi* method cf 
tre atm ent In ophlhalraologiaU cases we have had 
Do rrim p Kn tiona. 
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THE CLOSURE OF THE CATARACT INCISION 1 
CHARLES NELSON SPRATT M.D FAC S JlncmArous, MrcraoxA 


I T ij * well reco^mxed surgical principle tint, 
unless drainige is Indicated, operative wounds 
should be sutured and not left for nature on 
aided to make the closure. Rapid herding is thus 
obtained, infection ts avoided and the danger of 
postoperative hernia b reduced to a minimum. 
Inca ions mto the cranial cavity abdomen, or 
thorax, are sutured. Why should an indsion in the 
eye remain unsutured? 

After the ordinary cataract section the edge* of 
the wound tend to adhere. We all know however 
from past experience that such a closure is not free 
from complications such as delayed union reopen 
ing of the wound by coughing and straining, down 
ward growth of epithelium Into the anterior chamber 
(Ebchnlg has demonstrated this) prolapse of ins 
vitreous loss, expulsive hemorrhage and late infec 
tion. 

The use of a suture after the cataract operation 
was suggested by Williams of Boston m 1867 Since 
then many modifications have been described, espe- 
cially by Halt in 1894 and tan Lint m 1911 The 
extraction of the lens beneath a bndge of conjunc 
tb-a was, according to Schwogger suggested and 
used by Desmarres in 1851 a nd pu Wished in 1858 
Husain, m 1918 described a conjunctival flap 
method In which an opening in the anterior chamber 
was made with a keratome and the angles were 
enlarged with scissors. Holbrook Lowell of Boston 
reported, in 1920 a series of operations done after 
this method. A modification of this sutured pocket 
Sap has given me the least number of operative and 
postoperative accidents As the method has been 
described elsewhere (3) only a brief account fa here 
given. 

A homontal masion, 15 to 20 miliuneten long 
and 5 to 8 mfllimetera above the limbus, b made in 
the conjunctiva. Thu b dissected to the limbus and 
down on each side with blunt scissors to nearly a 
level of a homontal line, thus forming a deep pocket 
A mattress suture of fine silk on a round needle b 
placed in the conjunctiva] edges and the loops of the 
suture are placed on each side so as to be out of the 
field of operation. A suture b placed in the superior 
rectos as suggested by Anguluco. Holding the flap 
of conjunctiva with blunt tissue forceps, thus secnr 
iog a 1 pomt fixation, an indsion b made at the 
hmbus tid beneath the conjunctiva with a narrow 
Grade knife. If the Indsion b too far back, an 
indectomj results if too far forward, a buttonhole 
b made in the conjunctiva. These aeddents are 
to be avoided but an iridectomy b not objectionable 
and a buttonhole changes the operation to that 
generally done when no conjunctival flap b made. 
The anterior capsule b removed with tooth forceps. 
By holding the flap of conjunctiva forward, the 


edges of the wound are separated and the lens is 
expressed with a spatula. If cortex or blood remain, 
the anterior chamber b irrigated. The suture is 
tied and the wound is secure. 

The lens may be extracted, in this type of Incision 
with forceps, by tumbling by traction by vacuum, 
or after a capsulotomy The simple or combined 
extraction may be used and irrigation may be cm 
ployed if indicated. During the delivery of the bus 
the traction on the conjunctival flip not only fires 
the globe but also enlarges the wound and thus 
aids In the exit of the lens. There is leas danger of 
vitreous prolapse than in the usual method when 
the two spoons are used the one to express the 
lens and the other to make a backward pressure on 
the scleral portion of the wound. In case vitreous 



Abttr*a of jwper pn—trl before th* Section on O^itietoolocr CUf .l fs l Coajrtw o l the American Collar* Sn rf o o a. Btitno 
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preaenta, the eye an be immediate! doled without 
lo*a of contents. ;o*t ■> when loop* of Intestine 
present In *n aboominsl aectkm Tbe opening la the 
globe b nude in ■ dean field and thus the powlbillty 
of Infection b reduced to a minimum 

Tbfa operation differ* from other methods of 
tutoring, 11 suggested by \\iHnma (1S67), Knit 
(t£w) Cttrtaik (1903) \ an Lint (1911) and other 
writers, in that there are no open angle* to tbe 
wmrnd and should prolapae of Ini occur the Utter 
ii protected by the layer of coa/nnctrva There b do 
dinger of bte separation of wound edge* a* tbe 
sutured flap is a» firm In toon *1 the unsutured 
wouod u in dav* Ddaved healing U thn* avoided 
The dowm-growth of epithelium mto tbe locbioo 
and anterror chamber a not a possible complication 
iioce no epithehal margin* are erposed, tbe In dcoa 
being beneath the conjunctiva Tbe astigmatism U 
le** after an tcauon of tha kmd than when the 
opening b made at tbe Embus or In the cornea. 
Com aiescence a rapid and aafe mot patient* are 
ont of bed the dar after operation The danger of 
late infection 11 reduced to a minimum. 


The ooir objection* to thb operation are flat 
there b lack of rbfljIEty tbe opera tkra b longer the 
autnre require* removal, and there b tDghliy more 
bleeding Tbe lack of TinbIHty fa mote fancied than 
real. Three mum tea increase In tbe time of opera 
tion save* daya In bed and redace* the time of bo*. 
pjtaEration by one-half. The removal of ant me 
t* necessary after any operation and need* bttfe 
romi deration Bleeding into the anterior chamber ii 
ob actionable but not atwii, as th* hyphamna b 
quickly absorbed 
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with these ooe mnit poxM a knowledge of broncho- 
pulmonary andarsophageiJ di*e**q, tofether with a 
g e uei al appreciation ot chat diseases, in sdditicm 
to experience with Ixryngolopcal proUem 

Tbe unturned endoscopist wbo doesan occaxsonil 
brancboscopy or ccsopbagoscopy has few successes 
to report « subjects hb patients to nnjnst ift a bJe 
haards- In no 6dd of medicine do end- results bar 
inch ■ definite relationship to tnuuDj, skill, tezm 
work, and other factor* In forwrn-bodr wort tbe 
rod-itnla art positive Either the /omen bodj is 
or b not removed bat injury to tbe patient may 
convert an apparent success into a failure 
To the animtiatrd certain (orogn-bod) cases, 
notably coins or uiet> -pins in tbe cervical craopha 
gus, appear to be eary ho thing coaid be more 
misleading All foreign bodj ca*a sbcvikl be consid- 
ered difficult since a certain decree of apeoj] train 
ing and skill are necesaary for successful removal 
The difficulty in removal aeem* to increase ai tbe 
(kill of the endoscopist decreasa Lnfortanatdy 
the tuatall ed are often called in to handle emergency 
cates These cases generally call for the highest de- 
gree of judgment and skill and should be undertaken 
only by one who is competent It it far safer to do 
a diamostk broncboacopj m a case of suspected 
bronchiectasis than to attempt to remove a difficult 
foreign body from either air or food passages 
Any physician contemplating tbe puctsceof peroral 
endoscopy lhonld prepare himself by special training 
under competent guidance until he ins mastered the 


ordinary technical difficulties. This should ulti- 
mately fndode a coarse of training on the firing 
patient In addition, be should be familiar w Ith tbe 
practical dfnfcal aspects of the subject While 
moch of this can be gained from medical him tore, 
one ■ fundamental training should be supplemented 
with actual drnioU experience- The matter of 
ipment is a commoo stutn filing bhxk. A care- 
selection of instruments Is highly Important and 
one cannot econ omize on the essentials Diameters 
of tubes and lengths of forceps must vary as do tbe 
anatomical measurements of air and food passages 
m infanta, children, and •dolts. To attempt to mu 
an adolt bronchoscope in a child bespeaks ab#c5ute 
ignorance of the fundamental principle* of brondto*- 
cop\ One should nae tuba suited to the patient 
and the problem antler consideration This applies 
to all other instruments The use of suitable 
equipment a fundamental in peroral endoscopr and 
Is the only way to practice economy b saving 
human fires 

To summarize, peroral endoscopy in Its broadest 
application if a field for the otolaryngologist Tbe 
scope of the woek b as diversified as tha diseases 
of tbe tracheobronchial tree and coophagus are 
A knowledge of the general medical aspects cl these 
organs should be considered Decenary One engag- 
ing in peroral endoscopy should oc thorcruglm 
trained fn the technical phases n wcD as the cflmcaJ 
application of the subject. An adequate phjncal 
equipment Is indispensable. 
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THE RECOGNITION AND TREATMENT OF ONE TYPE OF MENIERE S DISEASE 1 

S J CROW E, M D, FA CS Bauutoax, Ma*yiawd 


T HE term Mfoidre > disease aj used m this paper 
does not Imply a hxmorrhage into the inner ear 
but is descriptive of the symptoms This paper 
describes the otologlcal findings in 40 patients with 
Ufadire s disease The symptoms in each of these 
patients were (1) tinnitus — usually limited to one 
ear (2) Impaired hearing — usually limited to one 
ear and (3) violent and sudden attacks of vertigo 
In 37 patients in this group the entire auditory 
nerve (cochlear and vestibular) was divided fntra 
cranlaDy by Dr Walter Dand} In the 3 remaining 
patients only the vestibular nerve was divided. The 
intracranial division of the vestibular nerve without 
damage to the auditory or facial nerves has been sue 
cmfully carried out on 10 additional patients since 
this paper was written. In every case the division of 
the vestibular nerve promptly stops the attacks of 
vertigo 

The etiology of the disease is unknown, but there 
are many factors which suggest that the lesion is not 
located in the cochlea but other In the nerves or the 
mote central auditory and vestibular tracts. At any 
rate the division of the vestibular nerve, which 
seven the connection between the end-organs in the 


semicircular canals and the central connections, will 
always stop the attacks of vertigo just as the division 
of the sensory root of the fifth nerve will stop attacks 
of trigeminal neuralgia. 

The characteristic hearing defect In these patients 
with Af&mire s disease is of the Inner ear or nerve 
type. Air conduction is better than bone conduction 
and bone conduction is shortened or nil. In no case 
with attacks of vertigo was the deafness complete. 

The semicircular canals on the affected aide when 
tested with the cal one test are sometimes hyper 
active, sometimes the response is normal and some 
times ills very subnormal or entirely absent Incur 
experience the results of vestibular tests are of little 
value in the diagnosis of this disease. 

It is characteristic of Mdnlire s disease that there 
are remissions, or kmg intervals of several months or 
even year* during which the patient is entirely free 
from the attacks of vertigo 
Intracranial division of the vestibular nerve on 
one side, or on both sides if necessary, Is the treat 
ment of choice, and in the last 13 cases this opera 
tlon stopped the attacks of vertigo without farther 
impairment of hearing 

*Ai*tr*ct of paper proentod before lb* Stctjoc on Otol*ryi!rJaS7 CHocml CtmfTT* o I Annbj GoUtf* of Soft***. October i r 1044. 
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THF DIAGNOSIS OF CHRONIC INFECTION OF THE TONSILS IN RELATION 
TO INDICATIONS FOR OPERATION IN CASES OF 
CHRONIC FOCAL INFECTION 1 

GEORGE MORRISOY COATES, Ajl UD^FACJ Phiuddjtoi Pnoannum 


TNTEREST m t_h t» subject ha* been revived by drawing Lbe »n tenor pillar f or wa rd and outward and 

I a number of symposia, bdd tn England by the pushing behind the tonsfl. Pm may be often farad 

*- Fellowship of Medicine recently under lbe con- m the crypt of the a poor poie. Aaptration may be 

dnetwn of Tilley Glover McKfnrie, aod In Lhii useful. A toaad that a firmly attached to its (cm-i 

conn try by I W Dean at tbe iqjg meeting of the suggest* a previous qofasy many attack* 0 1 acute 

American Medical Association, by Kaiaer Nraaen Infection, or a km* procen of chronic Infection 

and Mosher at tbe Amancan Academy meeting and Simple tonalllaj hypertrophy with enlargement of 

by tbs writer a ad WiDracn Gordon in the spring 0/ the cryptal orifices often wows eventually amafl 

Jpi4» before tbe Phfladdpht* County alttuad ulcero-congestlve Wnn» at their borders. Bacterlo- 

Society logical crimination If a atreptococau b recoverable, 

Adverse mtiaam ha» been fare bed at tba pro- a accepted by some aa strong confirmation of other 
feauoo became of the practice of lndbcrlnunat e sign* and symptom* Caaeona nuua should placi 
remora! of the tOBrib a tooafl on aer sajpickm At time* these m***e* are 

To settle theae question*, it a necessary to atudy accompanied by bquid pul Tho masses themselves 

carefully the clinical anatomy, the physiology and do not warrant toeaiflectomy creep t far soda! re* 

the htstopsthology of the tonsiia, and correlate these sons *ucb ** bed breath. Small purulent collection* 

with organic disease produced chew here. It ii a Lao concealed In the crypti by mSammatoiy edbesfafl*, 

necessary to define dearly a hat constitutes a dag often plainly teen, are diagnostic, 
noau of tonsillar infection It is generally accepted | Us cannot with any awu ranee my that a fiven 
that the tonsil* may act aa a portal of Infection for 1 tonsil b oot mfected unless it is pro red so by bsc 
other parts of the body aa well aa commute « prv 'tenological and pethokigteal investigation after re 
mery cause for Infectious proccwea of focal ongm movaL How often do w* ice pin rating from the 
elsewhere in ths body but it muat not be forgotten crypt* after applying the snare or guIDotios to a 
that the Infected tonsils may be only ooe of aereral falriy Innocuoua appearing tomfl? 
auch a (en t a Pemberton has ahown that 50 per cent Haring made the diagnosis that a given trend b 
of a group of arthritic* recovered or Improved eran Infected, we muat decide whether it b actually cans- 

in the pretence of inch a focni ing damaga or la Hkely to cause it tn the future 

Often, remora] of mfected tonsfla fafla to give Regarding prophylaxis, opinion* vary Xaber 
relief becau*e other fad of Infection that are pte*ent states that prophylactic toaslloctociy dal not maks 
are overlooked Thu* foa may exut in the taeth, foe great immunity to recurrent fnfocticaa of the 
*uni*e*, ears, gall bladder. gaitro- intestinal tract, respiratory tract, to eontaxfau* db et s e or rheum* 
prostatiq etc Often individual* may carry septic bam Horace Wifflam* in tne Philadelphia Hospital I 
tonub for rear* and show no evidence of disease for Contagious Diseases showed condusJvdy that) 

processes e be where from thb focn* of Infection be tbe children who had msddls ear suppuration and 

cauie the reaabve powers of the Individual are great annphcatlom almost without exception had »<| 

enough to counters! t the toxins fed Into the system been tonnUectonured. 

from the tonsil m faction Any lowering of the klrK mi He doubts the value of statistics used to 

resistance or Incre a s ed virulence of tbe infec ti o n dbprove ths vahis of tonafUectomy Ha aak » 
may ipset fht* babacw so that symptoms dus to whether the tonafli were completely removed, 
focal infection may manifest themselves whether, in some cases, only adenoids were removed. 

Clinically the following point* may be accepted or w bettor there were regrowths or recurrence of 
•s proper criteria for the diagnosis of septic tocsHs, the lymphoid tissue 

though some authorities may by more stress on Herbert Tilley states that a septic tonul should 
different individual points tho history of local be removed, but deprecate* tbe wholesale removal 
touafOar inflammation, acute or chronic Hajekb of tonub without a careful atudy of the case, 
dictum — repealed attacks of acute tonsillitis one or Tonafllir sepsb in relation to local Infection and 
more attacks of quinsy repeated coryxaa beginning distant pathological conditions require* the o>- 
wiih sore throat*, soreness or discomfort In ths operative atndy and observation of th* otolaryogolo- 
tocsffllr region cervical adenitis (dental aepsb gist and tbs attending physician A connection 
eliminated) enb r g wiu ent or tenderness of the tonsil between the Infected toasfls and ths distant ™s- 
noda at the angle of the jaw grosa hypertrophy of tirrbsnc* should be peuvsd ii possble T he s tudy 
the toarnl, the anterior pillar having an In flamed, should be extended to all parts of tbe body ** 
reddbh oc porplbh hue, especially at the upper part Insisted upon by Nbsen Close rHnfa a l obfc-i 
liquid pus expressed from one or more crypts by over a conafdersble period of time by the physician 
Ah«e»ct «f pi[w beta rw o* 0teJ«7»W*S7 Co^r»wrfti« Wm CcJes* *T »• 
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pi aa frequent reports of subjective symptoms by 
the patient are essential to determine the associs 
tkm between the local and systemic infection. 

The diagnosis of tonsillar infection rests with the 
otolaryngologist, but the moat careful and metfcu 


Ions study of the case »i regard* the relationship* 
between the local and systemic infection will depend 
on co-operation on the part oi the otolaryngologist 
with the attending pediatrician internist or sur 
geon. 


THE PRESENT STATUS OF INFECTION OF THE UPPER RESPIRATORY 
TRACT IN RELATION TO FOCAL INFECTION 1 

WILLIAM V MULLIN MJ>, VA.CS Cuvnuum Omo 

OcTtliod Ckn5c 


I N the evaluation of the importance of focal infec 
tion In various systemic diseases, careful study 
and rational judgment should replace illogical 
jumping at conclusions. Because a focus of infec 
tkm is discovered does not mean that it is causing 
the patient i symptoms or that its removal will cure 
him. This may be coincidental. 

The relative importance of the various foci oi 
Infection are as follows teeth, tonsils, prostate, ccr 
vix, gastro-intestanal tract and sinuses Absorption 
from teeth is more likely than from other fod 
because oi their anatomical structure and the fact 
that the infection is well locked In. Tonsils are likdv 
to be an important focus of infection and their 
removal is indicated often for prophylaxis even 
when no causal relationship can be demonstrated 
between the disease and the tonsillar infection. 
Sinuses are less likely to be a factor in focal infec 
tions. and their importance has been greatly over 
rated by some specialists. If there Is infection of the 
sinuses, conservative treatment should always be 
used before operations, which per hap* are unneces- 
sary are resorted to 

Among the diseases m which focal infection haa 
been emphasised as a causative factor are infectious 
arthritis rheumatic fever chorea, valvular heart 
lesions, nephrosis and nephritis, and hypertension 
In ray experience the removal of fod for nephrosis 


or hypertension is usually disappointing but ma\ 
be Indicated fn some cases for Improving the general 
condition. 

The removal of foa has not effected any improve- 
ment in hearing in cases of eighth nerve deafness, in 
my experience. Quite often, numerous fruitless 
operations are performed before the correct drag 
nosis oi fifth nerve neuralgia Is made. 

Tone labyrinthitis is one condition that hat been 
definitely benefited by the removal of foa, and there 
are definite indications for tonsillar operations in eve 
conditions, inch as iritis and Inflammation of the 
uvea] tract. In my opinion papJlkrdema and neuri 
tii of the optic nerve are not due to Infection in the 
sinuses. 

The warning Is reiterated that operations for the 
removal of fod should be performed only after care 
ful study of the patient and the correlation of all 
factora which are contributing to his illness. The 
fallacy that tonsillectomy is a panacea for all ill* 
should be combated vigorously That this warning 
is necessary is indicated by the numerous cases of 
congenital and advanced deafness I have seen in 
children on whom one or more operations have been 
done without benefit and vet no attention has been 
given to the things that might really bdp the 
patient, such aa instruction in bp reading hearing 
aids etc. 


tVjlT * rt ^ ^ r»-i — r' r ■"i-'— ' , ».»•- *-|- rri film rf f mnn. TIhul 0 l iti_ j 
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THE CELLULAR CHARACTER OF ONE HUNDRED TEMPORAL BONES 
CLINICAL AND SURGICAL SIGNIFICANCE 1 

EDWARD F HEGEUIAN II D FA OS 8 A* Fiabcoco Conoun* 


T HE onbryolocfc*! development, histological 
character and anatomlca] configuration of the 
temporal bone u of prime importance for a 
dear conception of iu ctDuUr system, the patho- 
logic*] change* it m*y undergo tad proper tierapea 
tic application It fa a composite structure composed 
of a squamosal and a petrosal portion, the former a 
flat bone, the latter a long bone. This gfvta it an 
individualism of it* own Within compact osseous 
wall* t* primarily diploctic tissue, which may ba 
modified by age, biological factor*, systemic disease 
or early infection in the middle ear canty Though 
the temporal booe contain* the otic capsule with 
other important structure*, the change that it may 
be subject to a one of bone pathology, and it* *ur 
grcai therapy thould be bused open till* principle, 
modified and altered to meet the special anatomy of 
that portion of tbe itruetnre mvolred. 

Tbe apex u similar to the cpiphyri* of other long 
bone*, and aubject to the tame pathology that may 
occur in similar » tincture* It may be Invaded from 
the middle ear or mastoid antrum by continuity of 
tuane or by asciiUr tranxmaaion, alao from path 
o logical condiboo* eatraneoa* to tbe temporal bone 
It u one of a localized purulent kakra, or one of 
oateomyehu* Clinical evidence of abduceo* parah 
y*i», facial or retrobulbar pain In tbe presence of 
middle ear or mastoid disease w hid lea tire of petrosal 
tip pathology The rationale of the proper rurglatl 
treatment depend* upon a knowledge of *och 


The following I* a summary of the gro*» obaerva 
tiona relative to the ceflular character and anatomical 
location of one hundred temporal bone* sectioned In 
various plane* The term* anterior Inferior and 
poiterior are used m relation to tbe three surface* of 
the pyramid Tbe mixed type i* placed under tbe 
caption that represent* the predominant type of ceQ 
present From these observation* referable to the 
inrgjcal anatomy with It* chrrtcal and aorgfcal appli- 
cation, tbe following conclusion* are presented 
i From the obtervadon* presented, tbe cellular 
character of a majority of temporal booe* i* tbe 
mrxed type 

i The petroial tip bowarer I* pr ed o m ina n tly 
diploetie 

5 The diplo-pnenmibc cell type wa* found to be 
tbe most prevalent fn tbe mixed cefl type 
4. Tfw ceflubr character of the mastoid a nut a 
true index to other portion* of tbe temporal bone 
x. Tbe rurgfcal anatomy a* presented lead* to the 
Inference that the mo*t prevalent route o i invasion _ 


to tha petrosa] tip I* from the mastoid by way of the 
posterior a*pect of the pyramid, then by way of tha 
anterior Surface from tha sygotna, or the peritubal 
or carotid canal directly from the middle ear aod 
finally by way of tbe retro-facia] area via the bulb 
ri~n« 

6. Petra**! tip pathology may occur hy way of 
continuity of tasao or by vascular extension from 
Infection* In the middle ear or mastoid, tbo from 
patholop' oftraneooj to the temporal boo*. 

7 The peritubal ceil* serve a* a route of era cn* 
don rather >h«n one of m radon to tbe tip 

8. The lorical approach for drainage to kxaflxed 
purulent patio logical nrodittoa* In tbe tip 1 * hy way 
of tbe peritubal ceil*, and for mteomyditl* a reb- 
durai approach drier from tbe mastoid or directly 
by war of tbe middle fossa. 

9 The varianca in the aurgicsl anatomy of the 
temporal booe Impresaes one with tbe fad that cbnf 
cal evidence, based upon the pathology present, 
should be the guide to type of therapy used. 

suinLUty or nxo^os or ioo swscwrxB 
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RECENT DEVELOPMENTS IN THE DIAGNOSIS OF MENINGITIS 1 

SAMVEL J KOPETZKY Nr* Yon, Nr* Ycnut 

Ptuf— of 4 Otefc*y York Polyviii: MtdaaJ Idbool «4 Ba^ttal 


B EFORE one enter* into a discussion of the 
recent developments in the da gnosis of menin- 
gitis, it Is necessary to dinfy some misunder 
standings concerning old concepts. There are many 

C * lems concerned in otogenic meningitis. It has 
customary to limit our view to the finding of a 
specific unadlng organism in the cerebrospinal fluid, 
to the clinical manifestations which the tissue rear 
tiens produce in the form of symptomatology and 
to autopsy finding*. 

The desirability of very early diagnosis has been 
stresoed and yet the evolution of the meningeal 
lesion ha* not teen accorded it* grave significance In 
the earlier stages of it* development 'the fict ho* 
betn ova looted that the evolution of the meningeal 
lesion may be halted before data which are uaually 
accepted as of dltfmostlc import are available. 
Finally we have preformed toatomicol channels of 
the middle and the Inner ear spaces and have 
accepted them a* the obvious tract! along which an 
infection must travel on its way to the meninges 
without in many case* having established beyond 
any reasonable doubt that the endocrankl invasion 
was inroad by these route* and we have accepted 
recorded cam a* otogenic without hndopathologicoi 
proof of such invasion. On the other hand, the 
general principle of Infection by retrograde throm 
bosds and by metaotnm along blood channel* has 
escaped our serious consideration. 

Nor have we studied the cose* which have recov 
ered from meningitis In sufficient detail and accorded 
them the notation which the data they present 
merit* We have not a general know lodge of those 
aspect* of the clinical picture which drop out in the 
records of our recoveries. We have been too prone 
to question the diagnoiia In recovered caaei Nor 
have we always accepted a diagnosis of memngitii 
unless It gave undoubted evident of bacterial con 
tent in the spinal fluid. We believed that the lesion 
was of different nature with the differing bacterial 
content and whOe it is true that we studied cytology 
we held that the finding of one class of cell* os against 
another type of cell content in the fluid Indicated a 
different meningeal lesion \\ e were wont to consider 
the leilon ai an Inflammation of the meninges due to 
a bacterial invader and ue left out of account what 
happened to the brain substance Itself and the rfile 
that thi* played In the evolution of the clinical pic 
ture We have studied the cerebrospinal fluid and 
It was held that It wa* Infected, as Indeed It was, but 
we titled to comprehend that much that wa* found 
In the fluid tra* really the washed off product* of 
dlaeate located In the brain tissue and In the blood 
channel* 

Hence, the progress which has marked most af the 
otologial research has been Inadequate In this field 


of work. Very little progress has been made and 
today menlngltii la still the unsolved problem in our 
field of medicine. 

Before advance can be made It will be necessary 
to restate fundamentals and postulate upon there a 
newer conception of this lesion and with this In 
view I p reren t the following for consideration. 

A. The meningeal Inflammation including the 
inflammatory reaction* of the brain tissue 1* the re 
suit of bacterial Infection which most often retches 
the affected parts by the route of the blood stream, 
traveling either directly by way of the perivascular 
space* or, because of a spread endocrtnlofly, by a 
regression thrombosis from the vein* of the mastoid 
process, the petrosal pyramid or the perivascular 
channels m the labyrinth which latter structure* 
mast hare been Involved In the Infection before- 
hand. 

B Preformed anatomical structures may aUo be 
the tract ared by an Invasion to reach the meninges 
but in each case, before such shall be accepted a* the 
route involved, hist ©pathological proof must be 
acquired. 

C Meningitis a a generic term which has the 
sanction of nragn. It 1* to be understood os describ- 
ing a lesion which exhibits inflammatory reactions to 
bacterial invasion* Involving the meninges, the brain 
substance and the choroid plexus. 

D Cares erf otogenic meningitis differ In patient* 
ol differing age* A. perusal of the literature show* 
that the lesion 1* more apt to resolve among the 
young than when it occur* among older Individual*. 
There are more recorded recoveries among children 
than among adults, and in tbe*e the meningitis Is 
apt to develop without the Intervention of a purulent 
mastoiditis. 

E Qlnknl evidence stresses the fact that the 
symptomatology is grossly divisible into two groups 
of symptoms (i) those due to increased intra 
cranial pressure and (s) those doe to tonatv 
including the terminal sepsis from bacterial activity 
If the predominating symptoms are those of pres- 
sure. this must be relieved early, but care will not 
result until the other factors listed are also mastered 
Time Is gained, however, If the pressure element is 
relieved, to cany on measures to combat the other 
factors 

F The establishment of surgical drainage does 
not answer the problem presented by meningitis 
because the lesion Is a multiple one consisting of 
many small fod of active infection spread along the 
routes of many piol vessels. The problem is con- 
cerned with keeping the brain tissue alive To 
accomplish this the result* of brain tissue cell 
activity must be removed from the region about the 
brain cells and the desired means oi doing thl* 1* 
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found In keeping the cerehroaplnal fluid c i rc u lating. 
Any procedure which stop* the circulation of the 
cerebrospinal fluid defeit* the objective which fa in 
•dew 

G Meningitic, it It It dintcilly teen, present* 
itself In stage* EHsrnostk data will viry according 
to the stag* at mhicn we first recognize the disease. 
Each of these stsge* u In itwelf somewhat of an 
entity which change, at the lesion evolve* and the 
dinical picture and laboratory data vary at these 
changes occur 

H FinatlT *t *bould recognize that meningitis 
of otitic on gin 11 as often a complication of acute 
purulent otitis media as it la the sequel of ma*tol(Stii 
\\ e should (Sflerentute those cases occurring during 
the course of an acute otitic Infection from those 
following an acute mastoiditis The time interven- 
ing between the mastcadai involvement and the first 
meningeal ngn khm to have significance and the 
record of case* shows that the \ er\ poorest results 
are found in those in which mastoidectomy was 
necessary during the first week of middle ear infec 
toon The cases which occur as sequeLe of middle 
car chromatics are again to be comprehended as of 
different ongin Often the> are the result of secon- 
dary infections of cholesteatoma or the result of 
spreads eodocrimalh of unrelieved, often unrecog 
nixed, labs nn thine penlabvno thine or petrosal 
pyramid infections It becomes necessary to differ 
rntute pnmars meningeal invasions from those 
which follow infection* which are secondary to otitic 
invasion 

I The healed cases which are recorded m the 
literature give evidence that cures are obtainable in 
esses where the clinical picture is not atorarr and the 
symptom complex can best be chore cterued as 
weal and where pressure signs predominate over 
the signs of tondty — the Bsmniki fa often absent 
or only ven wesliv present and signs of pyramidal 
tract involvement are not di s t in ctly marked 

The findings in the cerebrospinal fluid give the 
be»t indicator of the tvpe of leooc present. The fluid 
shows the state of bang of the hnln tissue cells It 
is a means of knowing and estimating the amount of 
intracranial pressure and through the study of Its 
chenmtn a knowledge is won of the tisane reactions, 
ths intensity of their activity and the type of hoc 
tenal Invasion which the given esse presents 

It* physical characteristic* are deceptive. Clear 
fluid has been known to show bacterial content and 
a markedly turtod fluid has been shown to be bac 
teria free In view of the importance of the finding* 
obtained from the examination of cerebrospinal 
fluid, it fa necessary to stress the fact that the fluid 
must be examined immediately after It fa withdrawn 
The some fluid examined again ami again after Inter 
veiling hours will pvt different findings 

This holds true for cytology aa weD as for the 
chemistry of the fluid. Tha anti-bacterfal properties 
Inherent to cerebrospinal fluid must be remembered 
snd even ths search foe bacterial coo tents most be 
undertaken immediately after the fluid fa obtained 


After an Interval of time, particularly in tbe earfy 
stages of the lesion, the fluid may be found sterile, 
whereas, had tbe examination been made at oocr, 
after lumbar puncture. It might hare shown 
bacteria present. 

According to most investigators the cerebrospinal 
fluid fa a dudysate. It filtrates from the arfUarw* el 
the choroid plexus and from the capfBaries of the 
perineural and penyasailar spaces of the central 
nervous system Eventually It reaches tbe venous 
blood channels, being absorbed into the lateral and 
longitudinal sinuses of the skull In the iwrmaJ 
state the fluid fa In osmotic equilibrium with the 
blood plasma, and Its production and flow may be 
sold to be influenced toward an exaggerated pro- 
duction or a retardation by the relative dflntioc or 
concentration of the blood. 

Cerebrospinal fluid carries on a dual function It 
fa concerned with the metabolism of brain crib 
carrying away tbe effects of ketabotism and Us other 
function fa that of equalizing and maintaining intra 
era ulai presanre If enlngeal Infection dtsturbs these 
normal function*. When tbe fluid cannot carry away 
the effects of ketabolbm, when a stasis In Us dmdi 
tion remits, the cdfa are poisoned by tbe product* 
of their own activity and there develop those rilnicai 
signs of t oxides and neural reactions which are 
noted in the clinical picture. 

Tbe index of this t oddly can be estimated bv 
studying tbe choline content of the fluid. OrrSnarOr 
the fluid transudes through tbe capOIark* of the 
choroid plexus in the face of Intracranial pressure, 
and this same p re s sure influences Its abaorptkm- 
The first effect of a bacterial (oration of the me 
nlngts fa ■peal outpouring of fluid frotn capillary 
veaitefa This is to be comprehended aa a defense 
mechanism— an effort an the port of the body to 
deanse itself of the Invading pathogenic bacteria 
and the resol tan t tissue reactions Cl mica lh at this 
stage there fa a demonstrable increoe In Intracranial 
spinal fluid presanre To a great extent, the Inter 
connecting orifices be t ween the various veotrick* 
and the meshes of the pla are still open and a real 
exudate has not yet formed 

The general effect of this Increased intra cranial 
pressure fa comprealoo of the blood vessel i Both 
afferent and efferent vessels are involved and there 
reaulti a lessened cresgenatloo of tbe parts and the 
f anna tion of large quantities of lactic add follows. 

Lactic add fa also present in Increased amounts 
In the blood plasma, especially during fever*- < hnce 
the eativ Stage of meningitis with w hi ch we are here 
dealing fa always accom pa nied by fever it becomes 
necessary to estimate tbe amount of lactic add 
present in the patient a blood plasma at the sune 
Hmw that tbe spinal fluid estimation fa made lac 
tic add has been found to be very much higher in 
the ce rebrospinal fluid than It fa in the blood plasma 
and it fa poiaihle to establish a ratio between the two 
findings The lactic add content of the meningitic 
spinal fluid fa apt to be four times that of tbe lactic 
add content of the blood plasma. 
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There »re several interesting and pertinent phe- 
nomena that result from the presence of this acid In 
increased amounts In the cerebrospinal fluid. These 
result* can be comprehended as tissue reactions in 
the brain tissue cell* and in a further chemical inter 
reaction In the chemical dementi comprising the 
aplnal fluid 

The second itage in the development of the men- 
ingitic lesion deals with intrinsic cell changes In the 
brain tissue the cells of the choroid plexus, the 
perineural and perivascular spaces. Cell function 
become* hindered, and as a result the effects of cell 
metabolism are found In the fluid in the forms of 
choline In greater amounts than normally I assume 
that the detail of the lesion, at the stage in question 
Is an oedema of the structures concerned. My 
assumption is based on the known fact that the 
presence of the lactic add In Increased amount! must 
result In a changed i*o-dectnc reaction of the spinal 
fluids and the cells bathed by it Attention may here 
be called to the theory of Fisher, who places, m hit 
studies of cedema, its causative factor in the water 
binding property of tissue colloids. When small 
amounts of adds are added to Uo-electnc gelatin, its 
* welling power Is enhanced Fisher contends that 
the cause of cedema Is to be found In the accumula 
tion of add products In the tissues I realise that 
Fisher's theory has been critically questioned and it 
held as not proved nevertheless, as far as the stage 
of meningitis Is concerned with which I am dealing 
here, hit theory seems to find a degree of substantia 
tion. We have brain tissue colloid* bathed in a fluid 
whose reactions are tending to swing toward the 
direction of lessened alkalinity and as a result 
w e see cedema and an interference with cell function. 

The presence of the strong lactic add results In a 
decrease In the alkaline reserve, or since In the modem 
nomendature the actual expression of addity is 
termed In common usage the minus logarithm of 


the actual concentration of the hydrogen loo which 
b present, we find a lowered hydrogen-ion concen 
tradoo. Our finding In meningitic fluids is 6 9 and 
7 o Instead of the normal 7 5 When it is remembered 
that a change of 1 In hydrogen ion Is equivalent to 
ten times that amount in actual change In concen 
tration of hydrogen-ion and that a lowering of the 
hydrogen-Ion of o 5 In blood cannot sustain life, the 
actual significance and fundamental character of the 
lowering of the hydrogen-ion of even o 5 becomes 
apparent The chemical phenomena of Increased lac 
tic add in the spinal fluid has further consequence* 
The lactic aaa being a strong add drives off car 
bon dioxide from the carbonates hence In men 
Ingltis we should expect to find — and there is in 
fact found — In addition to the very conriderablj 
lowered hydrogen-ion a decreased bicarbonate 
content. 

Summarizing the recent developments In the early 
diagnosis of meningitis are to be found in the differ 
enttabon of the cases In the recognition that a 
positive bacterial content is not necessary to a diag 
nods of meningitis in the early examination of the 
fluid after it Is withdrawn this examination to in 
dude, beside the cytology and the bacterial examlna 
tion, a chemical exammaUon of the fluid which 
should show the choline content and the presence 
or absence of the copper reducing substance 1 the 
lactic add In relation to Its presence In the blood 
plasma, the sodium chloride the carbon dioxide 
and the det rmlnation of the hydrogen-ion, all in 
relation to the same elements In the blood plasma 
When we have become habituated to the use of 
these laboratory aids, we shall have made a distinct 
step in the early diagnosis of meningeal infections 

I» pre-rioo* paoen I catUd to the coppo radwir* (Inval 

pr«rot t» «orml waul &od nod to Um ml its (aifaal 

dmpfXKTtm trora LU flod M the nam^itjc lam dc-retopa asd 
bactana baco« *r>da*it m U>a arraUhru Hand. It* raappearaw* 

mtb« rn»*n i t j <a »ntadclaltT*ot»Podirofnoatg frwlVa»r a 



S86 


SURGERY GYNECOLOGY AND OBSTETRICS 


MENINGITIS— THE RESULT OF DISEASE OF THE PETROUS APEX 
AND SPHENOIDAL BASIS 1 

WELLS P EAOLETON II D K \ C&, Newua, Ntw Jrurr 


T HE theory of the specificity of function of a 
tissue, depending npon the embryonic anlaga 
from whkh Its cells evolve, U of surgical vain# 
ra in understanding of pyogenic lesions of the ikuli 
it it furnishes in explanation for tha vinationa in 
tissue reactions to Infection of bow i of aoEhc ra 
bryonic origin Thus • pyogenic inflammation of a 
petrous spex or the robenaxiil basis (a) runs * dis- 
tinctive coarse and (b) requires a different surgical 
viewpoint than infections of an adjacent cranial 
boor, such at mastoiditis, nasal sinusitis, or os t ea- 
rn yob Us 0 f the cranial vault 

Petro-apraUi is frequently an an recognised cause 
of meningitis In the vast majonty of cases. It u 
a true os team \eb Us Petro-apsatu represents a dif 
ferent pathological and surgical entity from the rec 
ojpured forms of mastoiditis, with which s pices 1 
suppuration is usually but not invariably associated, 
occurring as it does in a genetically different tjpe 
of bone 

Infections aithin a petrous spa hare a much 
greater tendency to spontaneoaj Cure, I e without 
the opening of the infected area, than has the asso- 
ciated mastoid suppuration., bees use In s pices 1 sup- 
puration the infection is influenced by the presence 
of red bone marrow 

Out teal dassikcjtien *} inject mu of ike pcirtm 
ap«t and spkenotdai basis I propose a dinlau dajsi 
Station, based on my experience with as cases of 
petro irsdtis and 14 cases of infection of the sphe 
nmdal basts, as follows (1) reactive and reparative 
osteitis (1) 000 -suppurative congestive cases — 
symptoms due to venous stasis (3) chrome bona 
sepsis cases (without microscopical pus) (4) abscess 
of apex — (a) without a tract, (b) with a trad 
(5) acute teptirrmia cases, asaodated with a con- 
tinuous positive blood culture and meningitis 

Intramealal type ef facial paralysis There occurs 
a specific type of faaal paralyxfs in petm-aplads 
which is seen in no other process This "suspicion 
of s fiaal (an mtrameatal type of facial parens) 
is transient ra duration and limited In extent It is 
characterised by the partial non -closure of the lower 
hd during sleep, although the sbshty spontaneously 
to close the lid completely a not lost 

Meningitis from suppuration of the apex ts at first 
limited to the asterns (a) covering the floor of the 
middle fosaa, or (b) mesial to the internal auditory 
meatus of the posterior foaaa 
Infection of Lkt ifiknetdal basis The pattern of 
blood supply within the red bone marrow accounts 
for the unique reparative and specific protective 
properties of the sphenoidal bans, also possessed, 
but to a lesser extent, by the petrous apices. It 
also explains the rarity of small sequestra in pyogenic 
lesions of an apex or of the sphenoidal basis. 
o< pw* 1 


A symptomless Infection of the sphenoidal basis 
Is 1 frequent, bnt generally overlooked, cause of 
m e r d n gitl*, especially of the pncnmococdc type. In 
pneumococcus T) pe II meningitis, I hate cured 
cases by simply draining the sphenoidal sfnos and 
by the adnuniitratioo of serum. 

Central of infection bj m Ha plastic reconversion from 
y eUow (ocstinlar) fat marrow into red fceSnlor) best 
marrow During Infancy and childhood, all ths bones 
of the torso ana extremities are filled with red cello 
lar bone marrow containing no fst. However none 
of the cranial booes, with the exception of ths sphe 
rxad, the occipital and the two petrous spices (which 
form the primordial basis of the skull) contain red 
booe marrow, although th* bones of ths tympsno- 
antral arcs of the nasal accessory cavities which In- 
crease in site by pneuma tuition are, at birth, filled 
with yellow fat marrow The red (cellular) marrow 
at osseous mstonty subsequently Is converted Into 
yellow s cellular fat This metamorphosis from red 
into yellow fat marrow occurs In all red marrow 
containing bones, with the exception of tbe sphenoid, 
the segmental portion of the ©caps til, the rertrb ra- 
the nbs, and ths os binomial turn, whose ipocgious 
tissue has a preponderance of red drlluLr boor 
m arrow throughout life 

However if at any rime an irritant, notably in- 
fection or cancer enters, or even indirect I y affects 
t marrow containing bone. Us yellow (acellular) fst 
marrow may become reconverted into red f cellular) 
marrow This rapid metaplastlc rccoorersion from 
yellow (a cellular) fat marrow to Its original stats of 
red (cellular) bone marrow Is, I behove, an evidence 
of the itfpx mwtimkm which red marrow contus- 
ing bones possess for the local control of Infection. 

AlrUplosttc reconversion from pneumatic air filed 
spaces tale ike original bone m arrow stole vtlksa s« 
apex accounts for lkt infrequency ef aairruf si** 5 * 
Primarily the petrous apex Is a red (cefloJar) marrow 
containing bone, its red marrow being converted 
into fat off replaced by air filled cells earir m hfe 
It does not combat Infection simply by pounexforth 
round polymorphonuclear cells brought to H by the 
oronlatlon, as lb the reaction of the mastoid to sap- 
pa ration, but on tbe approach of Infection the poeu 
mi tic specn within the apex may return to their 
original bone marrow stats Thus It may become 
the seat of a unique physiological metam orpbo ^t 
to which st tendon has not been previously directed 
This phenomenon I have obaerved in at least 1 esses, 
as demonstrated at postmortem examination 

Treatment ef mtniuphs frtm aficeal or spkenesdv 
injection If we are to be successful In the treatment 
of meningitis, wa most abandon many o! our pre 
conceptions, foe In the past all surgical treatment 
has been based too much on the principle of drww- 
&wns ffa« A— kss Qflw* •! ti«w a—— Ct * ,fcrr '*■ m< 
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age of the entire arachnoid circulation, which is 
impossible. 

In my opinion, operation on the menlnge*, If pre- 
ceded by ligation of the common carotid artery 
give* a higher percentage oi recoveries than other 
wise, became carotid ligation relieves venous con 
pstton, which postmortem examinations show to 
be invariably present In all cases of meningitis. 

In the surgical treatment of meningitis it la of 
paramount importance that the surgeon should early 


diagnoee and thoroughly drain the primary focus of 
Infection In the petrous apex or in the sphenoid — 
lesions that arc curable for eradication of a pri 
mary focus In a bone, associated with the evacuation 
of an adjacent localised collection of Infected cerebro- 
spinal bold, allows the protective and reparative 
mechanism of the meninges an opportunity to act 
This procedure has been followed by a larger per 
centage of recoveries than any other method of 
treatment, either surgical or medicinal 


NON-OPERATIVE TREATMENT OF NASAL SINUS DISEASE 1 


WILLIAM MITHOEFER M D., FA CJS Cuscpoutt, Onto 


T HE treatment of chronic nasal sinus disease 
in a non-operative manner Is, in the majority 
of instance*, an unsatisfactory procedure. We 
must, therefore when attempting this method of 
treatment select our cases with discretion and not 
continue to treat for any length of time a patient 
who is in need of a more radical procedure. We 
shall eliminate immediately from our discussion the 
treatment of all very acute inflammatory processes 
of the nose and nasal accessory sinuses whether asso- 
ciated with fever or not We believe that any local 
treatment at this time unless it bo the application 
of a vasoconstrictive agent will only kindle the hre 
and be the cause of a reaction and a spread of the 
disease. 

The chief consideration will, therefore be the 
subacute and chronic infections How shall these 
patients be treated non-surgically? In the first 
place let it be said that no one fixed plan of treat 
ment can be used In all cases The various mean* 
and methods of treatment which we have employed 
in our practice are the folio wing systemic treatment 
of the nasal mucosa, median rhinoscopy, treatment 
of nasal rec esses , tampons suction with Irrigation, 
dilatation of the oatia and nasofrontal duct, Irriga 
tkm of the sinuses, and Infra red and ultraviolet 
therapy 

We may rightly say that the most difficult prob- 
lem before the medical profession today is the studv 
of the constitution of the patient, inasmuch as each 
individual reacts to certain irritants according to the 
character of his inne r qualities, and these qualities 
we term constitution It is our belief that the treat 
ment of the constitution of the patient with diet, 
hygienic measures of living, endocrine and Intestinal 
therapy, and the examination of the blood for vari- 
ous cha n ges is of greater importance than the detec 
tion of the type and virulence of the bacteria To 
emphasise the bacterial aspect only and rive vac 
dues specific or non-spedfac, is not sufficient We 
must not forget that the bacteria would probably 
not have been present if the constitutional elements 
of the patient had not been ready to receive them. 


A patient in whom the constitutional elements are 
Inadequate to combat Infection readily acquires ft 
chronic state of the nasal sinus mucosa following an 
acute infection. In these patients, two physiological 
functions are easily lost, namely movement of the 
ciliated epithelium, and secretion of mucus — both 
very important functions when infection take* place. 
A patient whose tissue* are unable to perform their 
physiological {unction at the time oi on Infection U 
left with an (edematous nasal mucous membrane 
which may cause retention in the recesses— a favor 
able condition for the establishment of chronidty 

An acutely Inflamed maxillary sinus should rarely 
if ever be Irrigated in the presence of fever, because 
of the da n ger of causing a systemic Infection follow 
ing the lavage. Patients are usually able to combat 
the infection in an antrum, provided no other lm 
tant appears upon the scene such as the irritation 
which may be caused by an antrum lavage. As soon 
as another insult Is added to the infection already 
present In the antrum an imbalance of the body 
mechanism takes place. The bacteria gain the upper 
hand and many times, because of the injury to the 
mucous membrane from puncture a secondary in- 
flammation ensues and a local or general sepsis may 
be the remit. 

In applying the various forms of treatment, both 
local ana general, we must forget for the time being 
at least, that we are rhmologtsts limited to a small 
specialised field. We must try to be real doctors 
who arc mak i ng a spedal study of a very sensitive 
part of the body — the nose and its adnexa — areas 
which are affected very readily by a systemic dys- 
crosuu 

A hasty surgical approach Is, In our opinion, a 
peat mistake. Surgery in most instances, should 
be undertaken only after a careful analysis hm been 
made or should follow the conservative treatment 
after this has proved of no avail. When surgery Ii 
necessary its success will depend on the ability of 
the surgeon to detect every aileeted sinus, and hi* 
accuracy In removing all of the diseased mucous 
membrane 
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THE OPERATIVE TREATMENT OF NASAL SINUS DISEASE 1 

EDWARD C SEW ALL, 1 LD Sait Fuxnco, Gumrant 


A DISCUSSION of the operative treatment of 
rural slnn* dbease necewUtea correlating 
varioa* technical endeavor*, some »i yrt 


unpublished tod evaluating method* and hoped-for 
improvement* in treatment with which I have been 
continuously occupied mice the publication of my 
original article entitled Fronto-Ethmo-Spbeoofd 
Operation under Local Arursthesta,'’ In tbe Ardhts 
of OtcJaryn^o/oty in iqi- 6 I am inclined to quote u 
follow* from that article becauae what was raid then 
need* even more emphaau today 
lukhMumi ftr tfitnJum Tba open tire treatasent ot 
tuna darase a a subject that I feel should be approached 
with cortuderuble caution I am proposing a ratesr radical 
tine (4 procedure that 1 I tel nay add to our efficiency n 
handling certain rase* Still Ido not wnh to ienra I ha 
iroprrmion that I am allying theae measures excep t after 
careful Cady or when former nni o comf 1 operative work 
would arem to rasks tbrrr applicability sdvhwh}# I bare 
gone into the question of diagnosis frankly but cat msks 
I ha pcant plain that Lha rtupoai ameed at doe* not con- 
demn tha patient to operative measures It become* a 
matter of the metal judgment on the part of a wefl trained 
►or fete, probalily with tbe mvaluahls MBWiflct of the 
mternot, to deirnnms whether the asun ibould ba 
operated on \ ruhne of the operate e indications would 
ouiy be about aa rueful u thoae that have been comptlad 
to leil ua when to operate on a chrome running ear Many 
people with apparently erreOent health an arftmi from 
ULfeded umiw* The hawking and apdtrng that a to enm- 
mooty heard, and tha mucopurulent erpret entree scan oo 
our mt> pavements, are evidence of the wdtmwd d»- 
tnbutioo cf enm disease While admitting that many 
people seemingly wdl art camera of Lha mfeeboa, ft a 
obvious that they are apparently m good health fa ipita 
cf tht tmtarla It a a menace ctaataatly earned about, 
and often turret* to ba the vulnerable bed cf Afhdlat, 
lea ding to the eatablabment of aaroe important vital da- 
order The natality to discover the troc focoa, tha removal 
of the wrung foes* or tba m eu m p trta treatment of tha right 
focm have brought a certata amount cf opprobrium ou tba 
focal mfectioc theory Incumpieto treatment of the right 
loan m prvrticwd wo c o m a on'i y tafl cnonectua wrth mroa 
docaae, that the ipeoahst* mot taka tbe eras of the 
lack cf understanding of the rngwetance of mm refaction 
on tha part of many of the medical profession Thessraen 
hare curaoentkanJy and repeatedly referred patient* far 
aftrn trvi trap of na— 1 infnrtvwi Failure after natal dm* 
operatm to cure the ebaorder a which tha mternj* was 
in farot ed, very frequently has been mterpreted a* mdlcat 
tag improper du grind Tha caa of the method I bava 
adrocated cf gathering tha nasal and post-nasal docharga 
frtan tha patiest « paecaa of doth will show tha laternot 
hjr.iwtf wnather the reschi be haa miked for hava been 
achieved 


Ordinarily bafora opera tan on the untoea h to ba 
conertered, all other factors that may b* ccutrfcutag to 
tha tnxibfo ihould ba corrected, darute has been rr. r» 
apodal prominence. Whatever therapeutic nareanreakava 
ticca found useful may be employed. 

Ccoatruclrv* m g er y when indicattd, hyfadng atib- 
nmcraa resection, tonsillectomy and adenadectmny 
ibould be gre en prtcadenca and followed by swflxuent irm* 
far accampBthment cf result* before tba destnulivs nr 
gery of the suntan k a d v ocat e d 

In pctKn ri n g mr present operative plan, it may 
be raid that toe Intricate teebmea] (ierelopcventi 
have follow ed natnrailr upon tbe introduction of a 
bloodies* technique Thu m accomplished by 
ligation of the vessel* supplying tbe operative field, 
under local a run thesis secured largely by blocking 
the nerve* before or at t hei r entrance into the fidd 

Stmt* anreery ni*y » ell be divided into a pre and 
a poet ligation penod Prior to the Introduction of 
these method*, general ameathwd* was commonly 
used In external ilmr* technique 

The literature contains nranv description* of the 
bloody operative field where all meaty of technique 
wai impossible 

The operative steps may bo briefly summarized 
as follow* 

: Tbe patient he* on the tick, somnolent from 
the effect* of aodtum amytal, scopolamine and 
morphine. 

* Cocaine I* applied torkcaily m the nose 

3 Novocain I* Injected deep into tbe orbit to 
block tbe nasal branches of the fifth nerve supplying 
the operative field 

4. A (mail inct sloo at the inner angle of the orbit 
suffices, and leaves practically no scar 

j. The frontal tin us and the ethmoid* are entered 
through a window cut through the frontal and 
tnarflUr y bone* 

6. Tha ethmoid vessel t are ligated in the orbit 

7 Tbe front*] and ethmoid rinoaes are thoroughly 
inspected and dr* red of dlaea a e 

8. The ■pbepo p aisdne artery b tied, permitting 
the Intricate sphenoid technique 

9. A posterior mbmocous resection allow* the re- 
moval of tbe whole of the floors of both iphencfd* 

10 Flaps prepared from nasal mocora are tiled to 
lute the operative fields and prevent the closure of 
the nasofrontal drainage opening. 

11 The wound 1* doted at once with metal dip*, 
no packing, no bandage whatever 
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CANCER OF THE LARYNX, INTRINSIC, ITS SURGICAL CURE' 

GABRIEL TUCKER, lLD n PnnADtumu, PtmwTLVAioA 


T HE clinical Incidence of cancer of the larynx 
is apparently much greater than the incidence 
Indicated by the rate of death* from laryngeal 
cancer The rate of laryngeal cancer deaths la given 
as 0.8 per cent, deaths from cancer of the ersophagu* 

1 5 per cent, and deaths from cancer of the lung a* 

3 1 per cent of all cancer deaths. In a bronchoscopk 
practice, where the work Is limited to the diagnosis 
and treatment of diseases of the larynx, cesophagus. 
and lungs there were aeen during the same period 
200 cases of cancer of the larynx 3*0 case* of cancer 
of the oesophagus and 57 cruet of cancer of the lung. 
With the present perfection of methods of early dlag 
nosia, resulting in the surgical cure of at least 80 
per cent of the early cases, the percentage of deaths 
from cancer of the larynx can no longer be taken as 
the true rate of incidence of laryngeal cancer 
Symptoms In the consecutive series above noted 
of 300 cases of laryngeal cancer (1) it was found that 
every patient manifested either chronic hear sen css 
or local discomfort or both chronic hoarseness and local 
discomfort eari> In the course of the disease. In this 
study there were 144 cases (73 per cent) which were 
apparently of Intrinsic origin. Chronic hoarseness 
was an early symptom In every case, but In many 
cases when the patients were first teen the lesions 
were far advanced and presented one or more of the 
signs and symptoms of Inoperable cancer namely 
dyipncca, dysphagia, aphonia, adenopathy If the 
aymptoms of chrome hoarseness and local disco m 
fort were properly evaluated and routine diagnostic 
studies done In every case, cancer of the larynx 
would be found whffo the lesion was still early and 
curable by surgery 

Diagnosis Cancer of the larynx appear* as a 
definite local lesion and when far advanced, has a 
characteristic appearance. In its beginning the ap- 
pearance of the lesion is rarely characteristic, and 
in fact the lesion may not be ameer Clinically we 
must recognize that there is a precancerous lesion 
in many cases To the trained eye of the expert 
laryngologist the typical Lesion may be recognized 
as cancer from the appearance alone. However, we 
arc not justified m wafting until this characteristic 
appearance develops to make a diagnosis of laryngeal 
cancer Even when the appearance is d efini tely 
characteristic, a final diagnosis should not be made 
until after a thorough routine examination sero- 
logical study and X ray examination of the neck 
and chest, have been donej and the fi riding of cancer 
has been confirmed by biopsy As an example of 
the Inadequacy of diagnosis without biopsy may 
be dted the case of a laryngeal cancer typical In 
appearance which on biopsy showed both cancer 
and tuberculosis (3) 

Biopsy The removal of tissue for histological 
examination by direct laryngoscopy has reached a 

WbttrSCt of paper prewntrt Wfor* Ov Arctic® 


state of perfected technique that makes the pro- 
cedure harmless if it is properly done. The reason 
we have not been able to cure more cases of cancer 
of the larynx by surgery in the past lay not with 
ua but with those general practitioners and oto- 
laryngologists who were afraid of biopsy and 
refused to have tlisue removed until the appearance 
was characteristic, and the leaion hopelessly Late. 
Biopsy of a non-cancerous growth in the larynx will 
not cause it to become cancer Neither will biopsy 
propagate cancer in the larynx where It already 
exists if the proper course is followed. With the 
present technique ft histological diagnosis baaed on 
a fixed specimen of tissue may be obtained within 
48 hour*, and lurgical treatment can be promptly 
carried out- The lymphatic drainage within the 
larynx Is such that there la no probability of meta 
static extension within this short period. 

Tnatnttnl "Early diagnosis Is the pearl without 
price in the surgical cure of cancer of the larynx (3) 
Laryngo fissure and total laryngectomy are the sur 
gleal procedure* of choice in the treatment of cancer 
of the larynx. 

Laryngofissurg Cancer within the larynx, intrin- 
sic, Is the most favorable type for surgical treatment 
If the cancer involves the anterior two- thirds of the 
vocal cord— the moat frequent site of origin— and 
has not extended beyond this, laryngofisaore will 
cure over 85 per cent of the cases. If the growth 
Involves the anterior commissure and both cords in 
the anterior portions, la ryn go fissure by a 1 pedal 
technique for anterior commissure growths will re 
suit in cure in an equally high percentage of cases 
Laryngofisrore save* the patient s larynx as well as 
his life. A tabperlcbondrlal resection of the dis- 
eased area with a wide margin of normal tissue sur 
rounding it is all that is required In properly selected 
cases of laryngeal cancer because the peculiar 
lymphatic drainage In the anterior portion of the 
larynx prevents rapid extension of the disease. The 
cartilage is not removed unless it is Involved. The pro- 
cedure can be carried out under local anaathesia 
and there should be no operative mortality Fol 
lowing laryngofmure the larynx must be kept under 
close observation for at least a year If granulations 
appear at the site of erdiion of the growth they 
should be removed by direct laryngoscopy and sub- 
mitted to histological examination If there should 
be recurrence of the ameer — the rate of recurrence Is 
less than ij per cent — laryngectomy can still be 
performed with a probable cure of 90 per cent of 
the recurrence*. 

Larvntcdomy Total laryngectomy should be 
done when there Is more extensive involvement. 
Where the disease originates in the posterior portion 
of the larynx, or extend* sobglottic, or Involves the 
ventricular bands or the base of the epiglottis, total 
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laryngectomy 1a required In cun in which the 
under surfs ce of the epiglottis only a involved, the 
epfgiottis ci_n be removed completely by A laryngo- 
fissuxe approach the remainder of the uuynx being 
preserved 

The surgical procedure selected for the indivdd- 
ua! caac depends on two Isctors (r) tbe location and 
extent of the lesion, (*) the griding of the cancer 
cedi in the growth 

The fixation ind extent of the lesion a determined 
by careful mirror examination, by X ray examlna 
non of the neck and chest, including the larynx and 
(esophagus, and by direct Inspection of the larynx. 


rate cannot be taken u a true Indies tioc of the 
incidence of laryngeal cancer 

J Ckrtnk kcxjfitntu and I*cnl iumftri are 


aiwayi early symptoms In cancer of the larynx 
3 Biopay by direct laryngoacopy. should ba the 
final dagnoatic itep In cancer of the larynx. Bwpay 


will not produce ameer- and where cancer exists and 
biopay li done If the proper roe tine Ia followed, 
surgical removal of tbe cancer can be carried out 
before metastasis can occur 


4. Surgical treatment, laryngofijanre and laryn- 
gectomy will cure practically all cm of iotnndc 


:orm sinuses aod upper oesophagus before opera 
tion After the Larynx u opened the letmn alio 1 a 
carefully examined 

Cell grading 1a of greatest importance in deter 
mining the nidioaeasitiveoei* of the cancer putt 
operative Irradiation may be of great value 10 radio- 
sensitive type* of cancer Pro-opera tne irradiation 
ia regarded as inadvisable by moat laryngeal iur 
geons 


cancer of the larynx Laryngofiawiro In properly 
selected will save tbe larynx as wd] as the 


patient s life Educating tbe laity and the genera] 
practitioner to recognize that loco! di tamfgri and 
cknmu koarttmta may mean cancer b the next moat 
important rtep in the cure of cancer of the 1*1} ax 
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1 Tbe incidence of cancer ol the larynx seems to 
be relatively greater than the rate of cancer death* 
indicates Because of the early dtagnoaii and the 
furgical cure of a large number of cases, the death 
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PATmVA\S OF APPROACH TO THE PETROUS PYRAMID 1 

II ARVIN F JONES, II D New Yoar, Nxw Yoat 


f" N studying rurgxaJ methods for the relief of 


petrous] til, it become* necessary to focus atten- 
A tion on th* intimate anatomical ftructu re of tbe 
temporal bone Pneumatized tracts are of major 


r attention baa been attracted to the acute 


^ while the chronic stages with acute exacer 
are lew widely recognized 
All operative procedure! (with one exception) aim 
at the superior group of cells, while the logical 
method of drainige would teem to be through de- 
pendent portions of the boM- 


Th* symptomatology developed recently would 
*eem to indicate th* axtant and location of patho- 
logical changes, thus facilitating an Intelligent 
choice of surgical procedures 
Impaired hearing and labyrinthine symptoms plus 
location 0/ pain are proposed as Lndiatrr* symptoms 
A discussion of the surgical procedures already 
advocated, and the diflteultle* found by personal 


experience illustrate some of the pitfalls 

IflstoJoglcal sections, X ray pictures, and gross 
dissections Illustrate the statements embodied u 
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MEMORIAL 

BOWMAN C. CROWELL, M D Chicago IixB*ot* 
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T HE work. In dinicfil research which is being 
condncted by the College include* that of the 
following committee* 

Committee on the Treatment of Malignant Dis- 
ease* 

Committee on the Archive* of Malignant Disease* 


Committee on Bone Sarcoma 
Co mmi ttee on Clinical Laboratories 
Committee on Fracture* 

A survey of the work of this department which has 
been performed during the past year is embraced in 
the reporta of the individual committee* 


COMMITTEE ON THE TREATMENT OF MALIGNANT DISEASES 

CHARLES A. DUKES, M D Oaxxkko Cautowia, Chairman 


T HIS Committee, founded In loan ha* made a 
consistent study of records and dlnics with the 
hearty co-operation of the surgeon* patholo- 
gist* and radiologists, throughout the United States 
and Canada. 

Standard uniform record form* have been designed 
by the Committee, which have been used widely and 
adopted by cancer dimes, and hospital* where cancer 
clinic* have not yet been formed. In 1930 the stand 
ard for oreanlxation and conduct of cancer dimes 
wa* formulated by the Committee and adopted by 
the Board of Regents The wide acceptance of this 
itandard of hospitals In the United States and Can- 
ada has been a pleasing result of the College activity 
and the figure* indicating the growth of the move 
ment will be presented at this meeting by the 
Director of Clinical Research 
The report of thi* Committee would not be com 
plete without an acknowledgment of appreciation for 
the work of Dr Robert B Greenough, who ha* been 
Chairman from the beginning until ink year The 
amount of time which be ha* spent and the skill 
which be ha* shown In completing the organisation 
and in working through the maxe of report* and 
form* which have been necessary to the completion 


of this program I am sure will be appreciated by 
everyone, and there i» considerable fear on my part 
that I shall be unable to live up to the high Uandards 
which hi* leadership baa created. 

It 1 * aUo fitting that we ihould pay tribute to that 
peat physician and surgeon who devoted *0 much of 
hi* life to thi* work — Dr Burton J Lee, whose paw- 
ing to the Great Beyond occurred shortly alter the 
1933 meeting 

Tne personnel of the Committee on the Treatment 
of Malignant Disease* Is a* follow* 

Chide* A Duke*, Oakland, Chairman 
Bowman C. Crowell, Chicago Secretary 
Frank E. Adah New kotk 
A. C. Broden, Rocha ter Minn 
Curtii F Bantam, Baltimore 
George Crile, Cleveland 
Edwin C Enat, St. Louis 
Rupert H. FDce, Atlanta 
John M T Finney Baltimore 
Robert B G reenough, Boston 
Frank W Lynch, San F ra ncisco 
Alton Ochaoer New Orleans 
Eugene P Pendejrraaa, Philadelphia 
George Gray Ward, New York 
Franm C. Wood, New York 
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STANDARDIZATION OF CLINICAL LABORATORIES 


AT tbc meeting o f the Committee on the Staod- 
j -A ardlzatKin of CUnical Laboratories, held In 
October iqj6 tbe following Minim um Stand- 
ard for Li i born tone* «i adopted and has been 
approved b> tbe Board of Regent* 

r That t bo dim c*l laboratory ahall ba under the 
direction of a rradua to in medicine, especially trained 
in dndcai pathology 

i That tbe clinical laboratory shall be prepared 
to perform satisfactory work in (a) histopithology 
(b) bactenoioc parasitology ( c ) aerology 

(d) hematology and (e) chemical and morphologic 
examinations of other body fluid*, erudites, tran- 
* udi tea. and excreta 

3 That aO tmues removed at operation ahill be 


examined In the labor* too - and report! rendered 
thereon. 

4 - That an easily available copy of all report! shall 
be died In the laboratory and one with tbe patient t 
record. In Watopatholop’ there ihall be in tbe lib- 
oratory a cross index of at le*it the name of the 
patient, of the boapttsl or laboratory number of tbe 
patient, and of the lesson or organ There ihall be 
preserved also for at lent 3 >ear», either lection, 
embedded time or grow tissue from each case from 
which tiara e Is removed 

5 That a un iform lyitrm of charges for laboratory 
work ihall be emforced- 

6. That the dmlcal pathologist ihall attend the 
monthly itaif conferences of the hoapf Lai 


CANCER CLINICS APPROVED TO OCTOBER 1 1934 


I N 1930 the Board of Resents of the American 
Collet® of Surgeon*, on the advice of its Com- 
mittee on the Treatment of Malignant Diseaaea, 
announced its policy of emphasizing the ncceasitj of 
making tbe benefits of contemporaneous know ledge 
of cancer available to each and every cancer patient 
in the country Already existing boaratal* were 
recognized as tbe natural centers in which modem 
diagnostic and therapeutic procedure should be con- 
ducted, and a minimum standard was formulated for 
cancer clinics in ruch hospitals 
Information concerning the cancer dude mov*- 
men t of tic College was published, and ail approved 
hospital* of one hundred or more beds were urged 
wnousJ) to consider cancer dink organization. Rep- 
resent* Dm of the College hare visited the hos- 
pitals, have consulted with mem ben of thdr medical 
staff# and administrator*, and have furnished to the 
College a summary of the activities of each hospital 
with regard to the diagnosis and trostmant of ameer 
Ordi na rily these hospitals have the personnel and 
erpupment for such service, but we behave that a 
definite organisation tor this special service is of 
advantage in obtaining the ms rim am of efficiency In 
the campaign against cancer 

The College announce* Its second list of the hos- 
pital# conducting cancer dinks which conform to 
it# minimum standard Tbe conduct of such dinks 
varies aotaewbat according to tbe character of the 
hospital with regard to whether Its patients sre 
charity patient* or otherwise Some Institutions 
have established diagnostic eh nun but refer the 
patients ds ewbere with advice as to the nature of 
treatment that should be sdmlnlitered In certain 
other large institutions *ome departments have 
organized cancer clinics for tba recoVrdtkm and care 
of cancer In thdr patient 1 while other departments 
hare not ao organized Cognizance of these facts I* 
taken In the publication of tba list of institutions that 


are approved from tbe standpoint of thdr cancer 
cCmcs 

It Is further recognized that certain Institutions 
have accepted the minimum reouireraeot* lor cancer 
dln ka as formulated by the American College of 
Surgeons snd are endeavoring to carry them out, 
bat for lack of time or other acceptable reasons b*\» 
not >et been able to do so in every detail. In the 
following list they are Indicated as haring “pro- 
visional approval ** 


Total cancer duties «urvej cd Jjp 

Approved cancer clinic* in general ho*p{ tail 9; 
Provisionally approved cancer dlnla in 
general boapltils 53 

Approved cancer tflagnoatk dinks jj 

HosptUl* with departments conducting ap- 
proved cancer dink* 6 

Total approved cancer dink* zBi 


The public* U00 of the lost of 1S1 approved cancer 
dime* in do w*> Indicates that effective cancer 
treatment cannot be obtained elsewhere, but aeim 
to show that these Institutions have formally « 
tanked for this purpose as part of a country wide 
campaign in behalf of the cancer patient. 

In addition to the Ust of approved cancer dmk* 
the College has Information concerning jl others 
which for ooe reason or another are do* > at ready h* 
a rating by the College, and still So other bo*p# 
tals hava definitely signified thdr contemfiatio* 
of tbe formation of mdi dtnk* lo the future 

KDautm sxANiUiD rex C/Urcra clouc* & 

CUCCXAI. HOOTTAIB 

i Oeanlwtiiew There ihall be a definite organi- 
sation of the aerrke, and It shall Indude an executive 
officer and representative# of all the departments et 
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the hospital which ire concerned in the diagnosis 
and treatment of cancer The services of * secretary 
and of a social service worker ahull be available. 

* Conferences As an essential feature of the 
service there ah all be regular conference* or consul 
tfltkms at which the dlngnosb and treatment of the 
individual c at es are discussed by all members of the 
clinic who are concerned with the cate. 

3 Patients Reference to the cancer clinic of all 
patients In whom the diagnosis or treatment of 
cancer is to be considered shall be either voluntary or 
obligatory In accordance with the vote of the medical 
ttaS or of the governing board of the hospiUL 

4. Equipment In addition to the diagnoatic and 
therapeutic surgical equipment which b required in 
every approved general hospital there shall be 
available an apparatus fat \ ray therapy of an 
effectiveness ahtch u generaUv agreed upon a* 
adequate, and an amount of radium sufficient to 
Insure effective treatment 


5 Records In addition to the record* which are 
required In every approved general hospital, there 
a hail be additional record* of (a) the details of the 
history and of the examination for cancer in different 
regions of the body, *uch a* are Indicated on the form 
records which are recommended by the Committee 
on the Treatment of Malignant Dueaaec, American 
College of Surgeon* (b) the details of the treatment 
by radium or X ray as indicated on the form record* 
which are recommended by the Committee on the 
Treatment of Malignant Dbeaaea, of the American 
College of Surgeons, (c) periodic cram matrons at 
intervals Cot a period. of at least five years following 
treatment. 

6 Treatment The treatment of cancer patient* 
shall be entrusted to the member* of the staff of the 
cancer clinic except In cases In which adequate treat 
ment in accordant* with the collective recommenda 
tion of the staff of the cancer clinic can be procured 
otherwise 


HOSPITALS CONDUCTING APPROVED CANCER CLINICS 
UNITED STATES FLORIDA 


Musa Beach'-Si Franck Hocpital 
Georgia 

Atlanta— A lbert Steiner CBaJc 


Arizona 

Pbodtoc— *SL Joseph * Hospital 

Cautornia 
Lot Anoele* — 'Cafifotnia HcapUal 
Hollywood Clara Barton Memorial Hospital 
Veterans Admlnktratkm Hospital 
Oatlamo— H ighland Hospital of Uomeda County 
Paaadeka — 'Pasadena EoqJtal 
Saw Bttso— San Diego County General Hospital 
San FlAidSCO — *U ul v ciiUy of California Hospitals 
Svitxa Uaoiaoa — *Scita Barbara Cottage Hospital 
Woodland — ^Woodland Clinic Hospital 

Colorado 

Dewvi* — *S t Luke ■ Hospital 
•Colorado General Hospital 

Connecticut 
— B ridgeport Hospital 
Harm) to — Hartford Hospital 
*St Franck Hospital 
Naw 1 L\ vet— New Haven Hotpttal 
WATrxacrr — Waterbary Hospital 

Dei a ware 
WtmnotON — Delaware Hospital 
•Wthningtoti General Hospital 

District or Columbia 

W Aumarras — *Freed»en'* Hospital 
Garfield Memorial Hoapitai 
Georgetown University Hospital 
Providence Hospital 

PivnaoMBy tpprorM 


TnmiAjmtx — *John D Arthbokl Memorial Hoepitai 

Illinois 

Chicago — Cook County Hospital 
Mercy Hospital 
Michael Reese Hospital 
•St Luke's Util 
University of Chicago 

Huns — Veterans Admmktritk* Hoapitai 

Kansas 

Rama* Crrr — Bell Memorial Hospital 

Kentucky 

LomrvnxE — John N Norton Memorial Infirmary 
St Joseph 1 Infirmary 

Louisiana 

New OaLZAKa— •State of Louisiana Charity Hospital 

Sffaevxjorr— -Shreveport Charity Hoapitai 

Maine 

PoartAKD — Maine General Hospital 

Maryland 

Baxhmou: — H oward A. Keflr Hoapitai 
Univenitj Hoapitai of the Utrfrenlty of Maryland 

Massachusetts 

Borrow — Beth Israel Hn^rM 
Colin P Huntington Memorial Hospital 
lfaasadnnetu General Hospital 
Palmer Memorial 
Peter Bent Brigham T Wplrwl 
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STANDARDIZATION OF CLINICAL LABORATORIES 


AT the meeting of the Committee on the Stand 
A-\ ardlmtfcm of Clinical Laboratories, held In 
October rgrtS, the following Minimum Stand 
aril for LibonUone* mi adopted and baa been 
approved by the Board of Regents 

i That tbe clinical laboratory shall be under tbe 
direction of a graduate m medicine, especially trained 
in dinical pa &Q\ofy 

i That the cluneal la bora tor) shall be prepared 
to perform satisfactory work in (a) butopatbology 
b) bsctenologj ind parasitology (c) serology 
d) hmmatology and (e) chetnicaland morphologic 
examination* of other body fluid*, exudates, Iran 
sudatea, and excreta 

3 Tnat all tlaauea removed at open t ion ahall be 


examined in the laboratory and report! rendered 
thereon. 

4 That an easily available copy of all reporti shall 
ba filed in the laboratory and one with the patient a 
record In hlstomtholocy there (bail be in the lab- 
oratory a croa* index of at lean, the name of the 
patient, of the boapftal or laboratory number of the 
patient, and of the lesion or organ. There shall be 
p reserve d a bo for at leart 3 years, either section, 
embedded tisane or grots tissue from each case from 
which tissue is removed 

j That a uniform system of charges for laboratory 
work shall be enforced 

£ That the dinical pathologist shall attend the 
monthly ataS conferences of the hospital 


CANCER CLINICS APPROVED TO OCTOBER r 1934 


I N 1930 the Board of Regents of the American 
College of Surgeons, on the advice of iu Com 
mitte* cm the Treatment of Malignant Diseases, 
announced its policy of emphasising the necessity of 
making the benefits of contemporaneous knowledge 
of cancer available to each and every cancer patient 
in the country Already existing boapatal* were 
recogntxed as the natural centers in which modern 
diagnostic and therapeutic procedure 1 ho old be con- 
ducted, and a minimum standard was formulated for 
cancer dimes in inch hospitals 
Information concerning the cancer dime move- 
ment of the College waa published, and all approved 
bospitab of one hundred or more beds were urged 
seriously to consider cancer dime organ 1 ration Rep- 
resentatives of the College have visited the hos- 
pitals, have consulted with members of their medical 
staffs and administrators, and have furnished to the 
College a summery of the activities of each hospital 
with regard to the diagnosis and treatment of cancer 
Ordinarily these hospitals hare the personnel and 
equipment for such service, bat we behere that a 
dchnitr organisation for tins special icmo It of 
advantage in obtaining the maximum of efficiency in 
the campaign against cancer 
The College announces its second list of the hos- 
pitals conducting cancer cUnirt which conform to 
its minimum standard Tbe conduct of such dinks 
varies somewhat according to the character of the 
hospital with regard to whether its patients are 
charity patients or otherwise Some Institutions 
have established diagnostic diolca but refer the 
patients elsewhere with advice as to tbe nature of 
treatment that should be administered In certain 
other large institutions acme departments have 
organised cancer clinics for tbe recognition and care 
of cancer in their patients while other departments 
have not so orginltod Cognisance of these facts is 
taken In the pa olka tioo of t he Hst of Institutions that 


are approved from the standpoint of their cancer 
ebnu-w 

It Is further recognised that certain institutions 
have accepted the minimum requirements for cancer 
clinics as formulated by tbe American College ol 
Surgeons and are endeavoring to cany them out, 
but for lack of time or other acceptable reasons have 
not ) et been able to do so in every detail. In the 
following list they are Indicated as having “pro- 
\ isional approvaL 1 * 


Total cancer clinics surveyed *39 

Approved cancer clinics in general hospital* 97 
Provisionally approved caocer dimes in 
genera] hospitals 55 

Approved cancer diagnostic dudes *3 

Hospitals with departments conducting ap- 
proved cancer dlnlcs 6 

Total approved cancer dinks 1B1 


The publication of tbe list of 181 approved caocer 
clinics In no way Indicates that effective cancer 
treatment cannot be obtained eLewhcre, but aerves 
to show that these institutions have formaUr <w 
gritted for this purpose ss part of a country wide 
campaign in behalf of the cancer patient 

In addition to the list oi approved cancer efimes 
the Cofkge has information concerning j3 others 
which foe one reason or another are not jet read} for 
a rating by tbe College, arid still fto otheT bc*t*- 
tals have definitely signified their cootemplitioa 
of the formation of men dinks In the future 

immu ne *iasha*d por cure ts. clinics m 
CEHDtAL HOSPITALS 

I Orpsnholltn There lhall be a defini te otf gh 
xation of tbe aervic® and it shall Include an executive 
officer and representatives oi sH the departments « 
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West Virginia 

ChabJoW* — ‘M ountain State Hoipit»I 
WlBCONSTN 

MnWJ*— State of Wbconiln General Hospital 
}ln.w\or*x — Cotanbia Koepttal 

CANADA 

Alberta 

Emcrwrow—' 'Unlvenity d Alberta Hoepital 

Manitoba 

St. Bo'cnrAcx— St. Boniface Ho^siUl 
W t uof ro — Winnipeg Genoa! Hoepital 

New Brunswick 

Sumt Job* — *S* int John General Hospital 


Nova Scotia 

Hau» ax — Victoria General Hospital 

Ontario 

Kneztww— -Kingston General Hoepital 
Loxdoh — Victoria Hoepital 
Ottawa— Ottawa CMc Hospital 
Toacrrto— Totonto General Hoepital 

Quebec 

Moktual — H opital Samt Lnc 
Instftut do Radium 
Montreal General Hospital 

Saskatchewan 

Rxonu— Regina General Hospital 
Saaxatoow— City Hoepital 

CHINA 

Pnpmo — Peiping Union Medical College Hospital 


HOSPITALS CONDUCTING APPROVED CANCER DIAGNOSTIC CLINICS 


Arizona 

Ttx»OH-~St Mary'i Hospital and Sanatorium 

Caletornia 

Sam Frawooco— M ary's Help Hospital 
Illinois 

CmcAOO— Northwestern Unlrmity 

MASSACHUSETTS 
Bottom— Bottoa Dbpensary 
Lawancra:— Lawrence General Hospital 
Lonxi^-Lowefl Ganeal Hospital 
Lnc*— Lynn Bcwpltal 

Micsioan 

Drraorr — S l Mary** Hospital 

Missouri 

Furrow — Fulton State Hospital 

New Haupsihrz 

HATOTtar— Mary Hitchcock Memorial Boapital 


VlAwcnrxma— Elliot Hospital 
Nawoa— S t Joerph a Hospital 

New Jersey 

Atlakhc Crrr— Atlantic City Hospital 
New York 

Bay Snoar— -Soothdde Hospital 
Miotixtowm— EUxabeth A Horton Manorial Hoepital 
Watmhtww — H ow d the Good Samaritan 
Merer Hospital 

Omo 

Counoui— Columbia Cancer Clinic 
Pennsylvania 

Auxktowk — AU mtown Hc*pital 
lAxcarrcs—St Joseph % Hospital 
Nowtmown — Montgomery Hospital 
Phuadeutoa — FranMord Hospital 
Wona-BAaiC — Mercy Hoepital 


HOSPITALS IN WHICH DEPARTMENTS ARE CONDUCTING APPROVED CANCER CLINICS 


Michigan 

Drracrtr — Kenrr Ford Hospital 

New York 

Nr* Yo*x— Presbyterian Hospital In the City <rf New 
York 

Rooserelt Hospital 

Ohio 

Clty£iakd — lakeside Hospital 


Tennessee 

N ashttlu:— -Vand nbGt UnWraity Hospital 


CANADA 

Quebec 

MowratAL — Royal Victoria Hospital 
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REGISTRY OF BONE SARCOMA 


BOWMAN C. CROWELL, 1LD Chtcaoq, Ilukoh, Registrar 


T HERE have been 197 caiei submitted to the 
Registry daring the past year Of these 161 
cases have been registered 
Of of the casei which have been circulated 
during tbe \t*r opinions have been rendered bj 33 
docton 

Tbc total number of cua in the Registry is now 
1 705 claaalfied as follows 


Osteogenic aarcoma 
Ew mg a aarcoma 

Myeloma 

L ym pbosarto ma 

Inflammation 

I'en 01 teal fibrosarcoma 

Metastatic tumor 

Angioma 

llemangio-endothehoma 

Benign pant cell tumor 

Giant cell tumor malignant 

Benign osteogenic tumor 

Updaaaified and miscellaneous 

Not bone tumors 

Para osteal osteogenic aarcoma 

Lipoaarcoma 

Xanthoma 

Paroiteal Fibrohpoma 


89 

*7 

46 


3 :s 

5 ® 


There ate 504 cases of osteogenic aarcoma that 
mere treated 5 yean or more ago and 1*6 cues of 
Eaing a aarcoma that were treated 5 years or more 
*8° 

In March, 1916, Dr Ernest Amoty Codmao the 
originator and first Chairman of the Rep* try of Booe 
Sarcoma, published ij criteria foT eaUbhalrbg the 
diagnosis ol osteogenic aarcoma and 13 registered 
cases of j year cure* analysed according to these 
criteria 

From time to time since then the Registrar has 
announced an increasing number of men “3 year 
cures that have been registered The present report 
presents 74 cases of osteogenic aarcoma and 10 cases 
of Ewing's sarcoma that have lived dinicaDy free 
from the disease for periods 0# 3 year* or more fof 
lowing treatment 

Three of the original 13 cases reported by Dr 
Codman died B S R 2 s o 100 died ii years after 
treatment with metastases in the spine, ribs sod 
lungs after having been dJ ideally free of tbe disease 
lor 10 years or more B S R No 30 died of paralysis 
*4 years and 9 months after treatment B S R 
No. 19 cBed from cancer of the breast 17 years and 
3 months after treatment The other 10 original 
'cures” are atfll alive and free from the disease at 
the time of the latest report 

Five of tbe other cases hero reported have died 
after the expiration of tbc 5 year period B S R 


No 1437 from cardiac and cerebral sclcrosa, B S R 
No 176 following a prostatectomy B S R No 070 
aith probable pulmonary metastases 8 jean after 
treatment B S JL No 136 9 yean after treatment 
from heart disease a ithcrut recurrence of tbe tumor 
and BSR.No 1015 from metaitases 

At least j cases (B S R No* 183 and i6r) have 
had definite evidence of cvtailua which have 
disappeared after treatment 

Seventy eni of tbo 74 five year cures of osteogenic 
sarcoma mere treated by surgical methods, sod of 
these 39 had surgical methods only In the other 
JS cases surgery mas supplemented bv radium or 
\ ray treatment or Coley tarins or so roc comblni 
tion of these agenti In 16 of tbe cases Coley toxics 
were administered 

Tbe cases In which amputation wta not performed 
are as follows 

B S R No 668 Local excision of tumor of lower 
part- of femur followed by radium 

B S R No i8j Local exemon of tumor of lower 
part of tibia followed by radram and Coley t<mns 

B S R No 313 Eacmon of tumor of ilium fol 
lowed bv ret&um 

B S R No 383 Tumor of ilium treated by 
X rayi only 

B S R No 109 Tumor of nb treated by re*ec 
Uon followed by radium 

B S R No 373 Tumor of nb was explored aod 
then treated by radium and Cofey tori ns 

B S R No 739 Tumor of scapula treated bv 
exaaion sod \ rays 

B S R No 867 Tumor of scapula treated by 


I S R No 1513 Tumor of humerus treated by 
eitiricm alone. 

It is interesting to note that so of tbe cases bad 
some form of operative procedure on the tumor at 
periods of 1 day to 3 ) ears prior to amputation 
These operative procedures consisted of single ct 
multiple biopsies, curettages, explorations, eia*wcs 
or resections 

There are in the Registry 304 cases of osteogenic 
sarcoma that were treated J years or more ago. No 
figures are wduded in this report to show tbe per 
centage of cares for the reason that this series does 
not represent a cnosecutrve senes of cases treated, 
and moreover there Is a tendency for doctors to pay 
more attention to the registration of their tmuKallr 
socceasiol cases than to a registration of all of then 


twixo a iiacowt 

Ten of the registered cases o / Ewings sarcoma 
have lived from 3 to si years following treat ment 
These cases occurred In a group of rid registered 
cases of this disease 
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All 10 caia were subjected to surgery In 7 °f 
them amputation was performed. In ure otter j 
there were excisions. Six ot the 7 amputated cuo 
also recoved Coley toxin* and of thae, 5 had radii 
tion In orueform or another Four ol the 7 amputated 
ca*a had one or more surgical procedures at some 
period prior to the amputation. 

The personnel of the Committee is as follow* 

Drill* B Pbanirin- Chicago Chrinnan 
Bowran C Crowell Chicago Regiitrsr 


Edwin I. Bartlett, Son Francisco 
Everett L Bishop Atlanta 
Joseph C Bkwdlpod, Baltimore 
Barney Brooks, NashrflJo 
Eraeat A. Codmaa, Boston 
Charles L- Connor San Francisco 
Tomes Fwing New York 
W R Crihreath, Porto Rko 
Frank W Hartman, Detroit 
Hairy W Mtyetdln*, Rochester, Minn 
John J Morton Rochester N Y 
(Thinning C. Simmon*, Boston 


COMMITTEE ON FRACTURES 


FREDERIC V/ BANCROFT M D 

HE purpose of the Committee on Fracture* is 
to simulate interest in and improve the treat 
ment of fractures. Die Committee functions 
through three main channels first the Annual 
Meeting of the American College of Surgeons 
second, the Annual Meeting of the General Co mm it 
tee on Fracture* third, Regional Groups. 

1 At the Annual Meeting of the American College 
of Surgeon* the Committee arrange* foT the fracture 
symposium and the fracture oration. It also gives 

f > radical demonstrations fn recognised methods of 
racture treatment and holds a clinical conference 
with member* of the various regional group*. 

* The Committee meets In January of each year 
The first day i* given over to clinics wherein ad 
vances in the treatment of fractures are shown and 
the second day is devoted to report* of the various 
sub-committee* The sub-committees are as follow* 
(a) Scientific — prorating the latest advance* m 
research or treatment, (b) Educational — both under 
duate and postgraduate, (c) Regional group*. 
Physical therapy (e) Bone plates and screws, 
tO American Railway Surgeon* (g) Editorial, 
(h) Transportation ana ambulance equipment 
The Committee has, concentrated It* efforts during 
the past year on two main subject* (ij the Imme 
diate application of traction at the rite of Injury 
following the dictum "‘splint them where they lie' 
(*) the early reduction and Improved treatment after 
thepatient arrive* at a hospital 
The application of immediate traction to long 
bone fractures ha* been more and more emphasised 
as high speed locomotion by automobiles and air 
plana has Increased the number of serious injuries 
along highways. The deformities resulting from 
improper or no splinting during transportation not 
only delay the healing time of the fracture but also 
may cause serious shock, haemorrhage or death Men 
experienced in the treatment of fractures are con 
vtneed that reduction before oedema and swelling 
occur result* in better replacement of fragments and 
hence diminished time of disability and better 
function when union has occurred. 

Because oi a limited time at my disposal, I shall 
report only on first the activities of the Committee 


New You, New \o*x, Chairman 

on Transportation second, Editorial Committee 
third Regional Group* 

x Transportation A new edition of the American 
Red Crosa First Aid Text Book is expected to appear 
within the next year We have the assurance of their 
Director of First Aid and Life Saving that this new 
edition will contain the suggestion that fixed traction 
transportation be taught to all Red Crosa classes, 
instead of simply to largo groups, such a* police fire 
and industrial department*, a* the present edition 
state*. Instruction in this method Is being con- 
tinued actively before group* of approved Red Cross 
instructors and it Is expected that within a year and a 
half all Instructor* will have been prepared to teach 
this method. In 1930 a pamphlet was sent out by 
the Red Cross to an chapter chairmen outlining a 
procedure for establishing first aid posts on the high- 
way* On account of the economic depression this 
work has been held largely In abeyance. As soon as 
business Improves thev expect to rater actively into 
this field again 

The major portion of transportation of the injured 
In the country as a whole is done by the undertakers. 
One of their national organfxation* sent out a ques- 
tionnaire on this subject prepared bv the sub-com 
mlttee to its entire membership Replies were re- 
ceived from about 70 per cent. Of these about 70 
per cent were in favor of adopting fixed traction for 
use on their ambulance* and aaid they were ready to 
do so if they could be trained. Die other large 
national organisation of funeral directors is consider 
ing adoption of the method through its Committee on 
Education. 

Many police and fire emergency squad* have been 
trained and are using the method, as a routine, also 
some mines and industrial plant* which have their 
own first aid crew*. 

An important new contact, largely through the 
efforts of Dr Thomson of Lincoln, Nebraska, has 
been made with the National Council of the Bov 
Scouts of America, Dr Owen and Dr Scudder have 
been of peat assistance in this. Mr Fred C Mills, 
National Director of Health and Safety Service. {* 
enthusiastic in his efforts to educate his personnel in 
fixed traction. At their annual meeting in June 
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1034 a demonstration of the application of the 
Tboma* iplint was given before tie bead* of their 
professional staff About 30 men were present from 
sH parti of the country At Mend turn, New Jersey 
they maintain natfaoal training headquarter* for 
prof easkmal scout leaden They are key men whose 
duty It la to teach the scout masters throughout the 
country At the last two schools demonstration of 
tied traction has been given to about 50 men Mr 
MtHa personally has given demonstrations to 4 group 
meetings of scoot masters in hew York, New Jersey 
Ohio and Minnesota 

Before the Boy Scout Camp* opened fa the summer 
of 1034 a bulletin wsa sent from their National 
Headquarters asking all Scout executives to buy or 
borrow and place fa their campa. a aet of Thomas 
splints There are about joo of these camps fa tbe 
United States Dr Thomson has prepared a descrip- 
tion of tbe application of fixed tract! cm Illustrated 
with excellent photographs of Boy Scouts carrying 
out tbe procedure The Boy Scouts ts an organiu. 
t»n of about 650,000 boys, too,ooo men and 30,000 
training instructors \\ e believe that this contact is 
one of the most important we have made fa that It 
will be a constant means of educating the general 
public to demand of the medical profession propcT 
fracture transportation Tbe National Organisation 
of the Boy Scouts has agreed to do Its utmost to 
further our campaign, 

* EdiUnai ccmmdla The fracture manual was 
originally sent out in 15,000 pamphlets and has had 
since that time two printings in a revised form, 3,000 
in the first and inoo id the aecood edition Of these 
the greater number were distributed fa the United 
States but m addition they were distributed fa so 
countries outside tiro United States and Canada. 
Tbe Professor of Su ig er y in the Unlvemtv of Aus- 
tralia asked for tbe privilege of incorporating Tbe 
Outline m a pamphlet which be would Issue to the 
students 

3 ffegwaaf gro»>s The regional groups fnndloo 
through dtmcal meetings in hospitals, executive 
meetings, iDd travel tnpa to various clinics. In 
Boston the regional group has done a greet deal to 
stimulate education throughout tbe greater part of 
New England and to improve the treatment of 
fractures In the various hospitals fa B oaten In New 
\ ovk, through the efforts of tbe local group thecom- 
mt»»ooeT of hospitals ordered that Thomas splints 
for leg and Murray Jones splint* far arm fractures 
be made a part of tbe equipment of every ambulance 
caring for aty patients Through the efforts of this 
group courses of instruction fa fracture trea tmen t for 
internes have been started fa many of the municipal 
hospitals In Philadelphia the regional group has 
instructed firemen, hospital Interne*, and Boy Scouts 
fa Immediate traction and has obtained the Deceasary 
equipment for their ambulances. In Chicago tbe 
group gave excellent clinical dcmonstrstlom at tbe 
kit meeting of the American College of Surgeons. 
The U Diversity of Chicago has taken over tbe Prov 
(dent Hospital, a hospital for colored patients fa 


Chicago aa a graduate school for negro phyiiatns 
Through the snorts of the local group fmeture treat 
ment has been emphasized, and they are making 
Thomas splint* in tnelr own shops at a coat of one doL 
kr From all over the state negro physicians are 
coming for postgraduate Instruction. In Art#** fa* 
state group ha* Instructed the state pc Dee *0 that the 
main highway* are being supplied with splints and 
Immerffato traction b bong initiated fa Injuries oc 
airring along the state highway* 

This, fa brief, U a summary of the Commit tee’s 
most important activrtie*. 

Dr Damcb estimated a saving 0/ $100 per pa 
tient by the use of proper transportation of a free 
turn It has been estimated that there are ibout 
roo,coo extremity fractures a year fa this country 
By tbe adoption of this method It would seem that 
there would be an economic saving of Jjo,ooo,ooo 
a year 

If we are to reduce the rnsrfrcd economic loss that 
is sustained by the avenge person with fractures of 
the extremities there most be a natron-wide cam- 
paign of medical education on the subject of free 
tore treatment It ha* been *aid by Hi tarot that tbe 
average length of time that patients mith fractures of 
the femur are kept from their normal occupation b 
about 14 months This b by far too long a time In 
order to improve fracture treatment public ednes 
tiou must be carried on so that eventually we shall 
have stations all highways and In main in- 

dustries, where Thomas splints can be obtained 
readily 0 roups of men must be trained In tbe sp- 
plkation of these splints fa a manner similar to that 
carried out during the war when Urge number* of 
doughboys and stretcher-bearers were instructed fa 
tbe application of immediate traction Tbe Thomas 
splint must be cheap enough and light enough so that 
it can be returned by parcel post to Its original sta 
tlon or to a central warehouse 
These problems ire vital to all of ua. More re 
gkmal groups should be organised and sre need aid 
and advice fa the formation of these group* 

stanDAin to* MxmuM rQrmrrrr roa 
raacruae rummer nr mowitali 
1 That all general hospitals be equipped to care 
for fractures that the mini mom squipment for the 
transportation and emergency treatment of free 
tores be the following or its equivalent 
Thomas upper ex t re mi ty splint* Thomas lower 
extremity splints with traction straps, slings and 
buckle strapa Hodgeo splints coaptation spffata, 
assorted sure Cabot wire splints straight pietrts of 
wood (of assorted length, width and thickness) far 
ipilnts pl*»ter-af-pari* bandages, iotne form of over 
head frame for suspension suitable X ray apparatus, 
Including a portable machine. If practicable 
1 That it b highly desirable that one fadfvidnal 
surgeon be responsible for tbe supervision 0/ the care 
of fracture* in each hospital service 
3 That special record sheets be used for fracture 
CIS Si 
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4. Tint a cl cue follow up be maintained on all 
fracture cate* for such time as necessary to establish 
an accurate knowledge of end result* 

The personnel of the Committee on Fractures i» 
a* follow* 

Frederic W Bancroft, New York, Chairman 
Robert EL Kennedy New York, Secretary 
Peter A Bendlxen, Davenport 
WOlls C. Campbell, Memphis 
Isidore Cohn, New Orleans 
H. Earle C onwe fl, Birmingham 
Salvador Cordoba, Veneroda 
Fred eric J Cotton, Boaton 
William K. Cubtirra, Chicago 
BTlllam Darrach, New York 
Frank D DJckaon, Kansas City llo. 

Eldridge L. Flit son, Philadelphia 
Yr Ohara L. Fate*, Jr , Bethlehem 
W Edward Gallic, Toronto 
Fraser B Gcrd Montreal 
Donald Guthrie. Sayre 
George W Ha wiry Bridgeport 
Melvin Henderson, Rochester Man 


WUllam L. Keller Washington 
Norman T Kirk, Washington 
Philip R. Kmntcher Chicago 
Samuel L. Ledbetter, Jr n Brnniogbam 
W alter Estefl Lee Philadelphia 
George A. Leland, Jr~ Boaton 
Paul B Msgnujrm, Chicago 
Henry C. hfarbfe, Boston 
Clay Ray A f array New York 
Lloyd Noland, Birmingham 
Hubley R- Owen, Philadelphia 
Edwin W Ryeraon, Ch ica go 
Charles L. Scudder Boston 
W O'Neill Sherman, Pittsburgh 
Ernst A Sommer Portland 
Kellogg Speed, Chicago 
Frtdenr J Tees, Mon trad 
Totre del Toro Porto Rico 
J Haber Wagner, Pittsburgh 
John B Walker New York 
Rescue C. W ebb MlnneapoBs 
George E. Wilson, Toronto 
John C. WHsoo, La Angdes 
Philip D Wilson, New York 
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MEDICAL SERVICE BOARD 

ROBERTS GREENOUGH, II D FACS Boctok, Cbetnma 


f | AIDE Medical Seroce Board * u authorised by 
I the Executive Committee of the Board of 
A Retent* of the American College of Surgeons oo 
Julylj 1933 and approved by the Board of Regent* 
at the ensuing annual meeting The Board was 
created for the purpose of formoliting the general 
prindpka which could be established by the College 
tor the guidance of It* Federal in relation to the many 
dufferent project* for periodic prepayment plana for 
hospital and medical service, for contract medkal 
•evict and for Industrial and traumatic aurgical 
services all ovsr the country A statement of inch 
|tneral principles *a* rubmitted by tbe Medical 
Service Board to the Board of Regent* on June io, 
JO34, arid approved by them Thb report waa 
pubtabed in the June, 1934, Bulletin of tbe Collect 
Tlie inaugural sddreas of the President of the Col- 


lege at the C l i nical Congreja held in Boston In 
October 1934, dealt with thb general sobjeef 
Further reporta of the Medical Sefnce Board a ill 
*w*ar In the quarterly Bulletins of the College In 
the offidal Journal — Spactar Gywkoloct *kd 
O anTTaia and In other channel* of Information 
The personnel of the Medkal Service Board h *t 
fallows 

Robert B Greewuah, Boston, Chairman 
Bowman C. Crowd!, Chicago. Secretary 
G Harvey Agnew Toronto 
Charlea A Pukes, Oakland 
Tranklm H. Martin, Chkago 
C JedMiDer NcwOrtean* 

Eratoe H fW. New York 
\rth*T If Shipley. Baltwra* 

I Bertler Sqaier New \wk 
S Man llbita, Minoeapofa 


BOARD ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 

FREDERIC A BKSLEY M D Waurmax, luraou. Chairman 


I N submitting Lhia report of tbe actfntiea and 
tccomplrshrocnt* of the Board on Industrial 
Medicine and Traumatic Surgery mi> we uy 
that It is behoved that there ts a growing Interest in 
this branch of the educational program of the College 
on the part of leading lnduatnalbti Dr Newqoist 
and Dr IV lUbmson are carrj lug on tbe survey of the 
industrial medkal cwganuauocs alth aocne verv 
satisfactory results They hare surveyed 1 its such 
medical organlsabons In mdoatry and apprxmmately 
J5 per cent of them have been listed tor approval 
It is gratifying to note the psychological force of the 
desire of the leaden in industry to receive the stamp 
of approval of the American College of Surgeon* 
Obviously this fact b an important a ad essential 
factor m our edu cational program to aecure better 
medkal and aurgical aervice and an pen bion for the 
army of workers in Industry 
Tee report of Dr Newqtdst, Medkal Service in 
Industry and Workmen *1 Compensation Laws has 
attracted a great deal of attention and favorable 
comment In this conn ect ion it may be stated that 
the National Council of Compensation Insurance 
Companies extended an invitation to Dr Martm 
and myself to meet alth them in a conference at New 
\ork in September for the purpose of dbcusricg 
mutual problem* Dr Frederic Cotton attended thl* 
meeting with us This Coancil represents both *toek 
rod mutual companies Aa a result of thb meeting a 


committee was appointed by the Insurance Conned 
to conJer with the representative* erf tbe College for 
tbe purpose of securing a better quality of aurgical 
•erv ice for those Ln Jared in industry It b bebered 
that thb movement ha* far reaching potentialities 
lor achievements ln thb branch of our work 
Last year tbe Conference 00 Industrial Medicine 
and Traumatic Surgery held at the annual meeting 
In Chicago waa very well attended and ebdted a 
gTeat deal of interest. W e have stresaed the purely 
scientific ride of the subjects for the program for this 
year's meeting believing that thb pohe) promotes 
the largest educational aocompHshmenti The tec 
trooal meetings held during the past year were 
favored by a very large attendance A consfderitfe 
portion of the programs were devoted to a dbcasska 
of medicine and surgery In Industry, and »e were 
rewarded by an Increasing amount of interest in thb 
subket Tub b pai-tkuliriy true of the commumty 
health meeting* where the tadlencas ranged fc 
number from *^»o to i* 000 in each dty The value 
of thb spread of knowledge to the bity cannot 1* 
overstated Naturally tbe roman that are bring 
circulated of what the federal government may do In 
connection with the relief work as It concerns medi- 
cal, surgical and hosjrfta! service foe the groop* « 
lower financial incomes, are most Interesting, bat 
any coodoaions at Una tun* must be purely speed* 
the and would not aid a* In tho form ala boa of our 
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own polide* It l* believed that many Indu* trial 
disease*, u exemplified by sflicoris will be covered 
by new compensation laws comparable to those pre- 
vailing in regard to trauma. Dr Martin U con 
tempUtmg furtfier change* in the personnel of your 
Board on Indus trial Mediane ana Traumatic Sur 
gcry so a* to make it a more efficient working unit. 

We appreciate the splendid aupport that Dr 
Martin, the Fellow* and this Board have given us. 

inNIMUM STANDARD 

1 The industrial establishment ahall have an 
organized medical department or oemcc with com 
petent medical atafi including consultants and also 
iVall have adequate emergency dispensary and hos- 
pital facilities and personnel to assure efficient care 
o the 01 and injured 

2 Membership on the medical stall shall be re 
stricted to phvudans and surgeons who are (a) 
graduates from an acceptable medical school, with 
the degree of Doctor of Medicine in good ■ tan ding 
and licensed to practice in their respective itates or 
provinces, (b) competent In the field of industrial 
medidne and traumatic surgery (c) worthy in char 
acter and in matters of professional ethics In the 
latter connection the practice of the division of fees 
under any guise whatsoever ahall be prohibited 

3 There ahall be a system of accurate and com 
plete records filed in an accessible manner such 
records to Include particularly a report of Injury or 
Alness, description of physical findings treatment 


estimated period of disability end results, as well as 
other Information pertinent to the case or required 
by itatute lor Workmen s Compensation claims or 
other purpose*. 

a. Patients requiring hospitalisation ahall be sent 
to Institutions approved by the American College of 
Surgeon*, 

5 The medical department or service shall have 
general supervision over the aamtatlon of the plant 
and the health o{ all employ ees. 

The personnel of our Board on Industrial Mediane 
and Traumatic Surgery' is as follows 

Frederic A. Besley Waukegan, Chairman 
Bowman C. Crowell, Chicago Secretary 
John E. Bacon Miami, Ariiona 
Bruce D Campbell, Detroit 
FrexlrricJ Cotton Boat on 
Samuel R. Cunningham, Oklahoma City 
George H. Gehrmann, Wilmington 
Donald Guthrie, Sayre 
Pinlip H Kreu*dier Chicago 
A- D Laaenby Baltimore 
Carry P McCord, Cincinnati 
John R. Nikaou, Omaha 
Thomas G Orr Kuna* Gty 
W CFNrill Sherman, Pittsburgh 
Loyal A Shoady Bethlehem 
Ernst A Sommer Portland, Oregon 
George W Swift, Seattle 
Frederick T Tees, Montreal 
John B Walker New York 
S Marx White, Minneapolis 


LIST OF APPROVED MEDICAL SERVICES IN INDUSTRY 


The second list of approved medical sendee* in 
industry follow*. This approval U granted on the 
basis of compliance with the Minimum Standard for 
Medical Service In Industry a* formulated by the 
American College of Surgeons. There are other in- 
dustrial establishment* whose medical service* meet 
the requirement* of this Minimum Standard but of 
which timi ha* not yet permitted a survey The 
asterisk (*) indicate* Provisional Approval or that 
the medical service* so designated have accepted the 
minimum requirement? of the College »tandard and 
are endeavoring to cany them out but for lack of 
time or other acceptable reason* have not been able 
to do to in every detail 

Alabama 

BrauiwoiiAK 

Alabama Power Company 
American Cast Iron Pipe Co 
•Stockham Pipe & Fittings Companv 
Tennessee Cool, Iron and Rail road Company 
Gadvdew 

Goodyear Tire & Rubber Co of Alabama 
Gull State* Steel Company 
Mobile 

Alabama Dry Dock and Shipbuilding Co 
Southern Kraft Corporation 
'Todd Shipbuilding i Dry Dock Co Inc 

*BruTT»oci*n7 iCTtord 


WOODWAM) 

Woodward Iron Company 


Arizona 

taraa-no* 

Inspiration Consolidated Copper Company 
Miami 

Miami Copper Company 

Calitornia 

ClO CKI TT 

California and Hawaiian Sugar Refining Corporation, 
Limited 
Ccxvra Cm 

*Metn>-Gaidwyn-Mayer Corporation 
Emettviixe 

Paraffine Companies, Inc The 


Lowo Beach 
•Ford Motor Company 
Loa Antilles 

Firestone Tire tc Rubber Company of California 
*Fca Film Corporation 
General Petroleum Corporation of California 
Goodyear Tire fc Rubber Company of California 
Pacific Electric Railway Company 
Pacific Goodrich Rubber Company 
Paramount Productions. T<y 
RJLO Studios, Inc. 

Southern Pacific Company 
S tand a r d 03 Company cf California 
•United Artists Studio Corp Ltd. 
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Oaxlaxd 

Faint Body Oakland DMaioc, Gfnml Motors Cor 
poratioa 

•Montgomery Ward k Co. 

Saji Bhmicoo 

Atrhitcer, Topeka and Santa Fa Railway System, Ha 
Sr a Faaaaara 
*EmpormTa, Tbe 
Market Strttt Railway Company 
Pacific Telephone aod Telegraph Company The 
Soothecn pacific Conganr 
Standard Oil Company ol California 
Sajita WowrcA 

Douglas Aircraft Company Inc 
Ukiteeial Crrr 
•Urmeraal Tbctrrtrs Corporation 

Colorado 

Duma 

Cokmdo k Southern Railway Company Th* 

Denver and Rn Grande U extern Rail read Company The 
Denver Tramway Company The 
Find ilex of Company 
Gates Robber Co 

PuHk Serocc Company ol Colorado 
Union Pacific System 
Pdtxlo 

Colorado Foal 4 Iron Co Tha 

CO'fNTCTTCUT 

Bamotecar 
Rrnr~k Company Tha 
Bridgeport Bra* Company 
Gaoaal Electric Company 
Rnmnrtoa Anna Company Inc 
Singer It an id art nnng Co The 
Stanley Uorfca. Tha 
American Tube k Stamping Plant 
Banrrcil. 

New Departure Uarmfactunnx Co Tba 
Bahtcss 

Colt * Patent Fire Amu Manafactnring Co 
Travelers lustre nre Company Tbe 
New Barrux 
Stanley Works, Tbe 
New Havzj* 

•National Foldmf Bor Cnrryany 
Sargent k Company 
Sea ai less Rabbet Co Tha 
V. inchest rr Rrp*tmg Arms Company 
Sotnx ILocrtu 
C heney Brothan 
Sfxjr* Naewau 
•Sat Corpeuatic* d Amenta 
Sxucroan 

Yal* k Town* Manqfsrtnnng Company Tba 
TaointorruAr 

B^tfew-Sanloid Carpet Co Inc 
Warrawma 

American Braaa C omp any Tha 
Chaae Compamea, Incorporated 
Sconll Manufacturing Congieny 

D Hawaii 

Wnanworca 

dnPoot, E. L, do Ntmoura k Company 
■ fi . iwWV art*** el 


Dhthct OF Counmu 

Waswrwrrcw 

•Capital Transit ("-nartp^p y 

Chesapeake and Potomac Telephone Companies, TW 
•Hecht Co., Tba 
•Xarm, S Sons Co. 

•Laasbargh k Bra. 

Navy Yard 

•Potomac Electric Power Company 
Waaturgtcp Gas Light Company 
•Woodward k Lctbrop 

Fiohda 

Jaaaojrmi* 

Ford Motor Company 

Taxfa V 

*Dtrie Packing Corporation 

Georgia 

Ahajtta 

Chevrolet Motor Company 
•RipoaJuon Cotton Mills 
Garrarrux 

QJcopfs Manufacturing Corporation ol Grorgia 


Csjcaoo 


Ilukoh 


*d Coomany 

Automatic El ectri c Company 

Chicago, Bariinjton k Qamcy Railroad Company 

CMcaco Rapid Transit Connaunr 

CUca^L Rock Island k pSfcLllway Co Tbe 

ComracnwralUi Edison Company 

Crana Co 

General Household Utflftfes Company 

IBiftois Central Railroad Company 

Illinois Sled Company 

Interiaks Iras Corporation 

International Uarrestar Company 

Pullman Standard Car ai««wT w i m ln g Company 

P ullman, Incorporated 

Sears. Roebuck and Co 

Standard 00 Company (Indiana) 

Swxft k Comp a n y 
Watera B ertn c Cr a igwn/ 

•Wilson k Co Inc. 

Moun 

Dean k Company 
Puma 

Caterpillar Tractor Co. 


Tngi ra il Hi Mag Madras Company Tbe 
Rncx Ielaxd 

IntamatiinaJ Han ester Company 
Rock Island Saab k Door Works 
•Serna Rubber Co. 


IVDUHA 

Aimnstn 

Delco-Remy DMsico, General Motors Ccrporata* 
BtrrnwOTOX 

Uarvrrsal Atla* Cement Co. 

C m ej mm ux 

Aabnm AntnootC* Company 
East Cncaoo 

Y«n»Jtown Sheet ami Tuba Company Tie 
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Fort Watki 
General Electric Company 
International Barretter Company 


miuoii Steel Company 
Indiana Ha*boe 
I nland Steel Company 


Iitmakapoui 

Lilly, Ell, and Company 
Uni. Belt Company 

National Malleable and Steel Carting* Company 
Pmt-O-Lite Company Inc The 
Real Silk Hoakry Mlu*, Inc. 

Mtjhawaia 

Mhbawaka Robber 8c Woolen Mfg Co 


Mtmcra 

Ball Brother* Company 

Deko-Remy Dlviuon, General Mo ton Corporation 
Warner Gear Company 
Sotnn Bend 

Studebaker Corporation, The 
Wirmiro 

Standard 00 Company (Indiana) 


Iowa 

Buxukoto* 

Chicago Burlington 4 Quincy Railroad Company 
Crou Rattd* 

Quaker Oat* Company 
Sndab T M 4 Co Ltd. 

Dim Moira 
Iowa Tacking Company 
Northwestern Bdl Telephone Company 
Forr Mamacm 

AtchUon, Topeka and Santa Fe Railway Company The 
Maao* Citt 
J acob E Decker 8c Son 
Ottuxwa 
J ohn Morrell & Co 
Sioux Citt 
A rmour and Company 
Cudahy Packing Company The 
Swift A Company 

Kansas 

Kajba* City 

Procter 4 Gamble Mfg Company The 
WThon 4 Co Inc. 

’Swift 4 Company 

Kentucky 

Nr.wpoar 

Newport Rolling iUll Company The 

Louisiana 

Booalota 

Great Sou them Lumber Company 
Bogaluja Paper Company Inc. 

Nrw Oxleak* 

American Sugar Refining Company The 
Holme*, D II Company Limited 
New Orlenn* public Service, Inc. 


BtDDETOan 
’PeppereO \ffg Co 

Fiwnwcwa&r «p*iro%»l 


Maine 


BnozxotD (Continued) 

Saco-LoweQ Shop* 

•York Manufacturing Co 
CtruBExxAxn Mum 
*S D Warren Co 
Llwisto* 

Andro*coggIn MQI* 

•Bate* Mfg Co 

Lewi* ton Bleach ery and Dye \\ orh* 

Roboid 

Continental Paper and Bag Corporation 
Oxford Paper Company 
Santoid 

•GoodiU Wonted Co 
Sanford MRU 
WATS! VILLI 

HoIUngtworth 4 Whitney Company 

Maryland 

Balumoxi 

Abell. A. S. Company The 
American Can Company 
American Hammered Pu ton Ring Co The 
American Sugar Refining Company The 
Baltimore and Ohio Railroad Company The 
Baltimore Copper Smelting 4 Rolling Co 
Bartlett Hayward Co The 
Bethkbtm Shipbuilding Corporation Ltd. 

Cheaapeake ana Potomac Telephone Company of Balti- 
more City The 

Coraohdated Ga* Electric Light and Power Company of 
Baltimore 

'Croaae 4 Blackwell 
Crown Cork & Seal Company Inc. 

*Ea*tern Rolling Mill Company The 
Eroeraon Drug Company 
Fairfield Western Maryland Dairy 
*Hoch*chlld Kohn 4 Co 
Hutiler Brothel* Co 
May Company The 
Maryland Casualty Company 
Montgomery Ward 4 Co, 

National Enameling and Stamping Company 
Procter 4 Gamble Mfg Company The 
Revere Copper and Bra** Incorporated 
SchhidtrberTL The Wrm, — T J Kurdle Co 
Standard Ou Company of New Jersey 
•Standard Wboleaale Phosphate and Add Vi ork*, Inc. 
•Stewart 4 Co 

•United Railway* and Electric Company of Baltimore 
Hie 

Western Electric Company 
Western Maryland Railway Company 
Stahow* Point 
Bethlehem Steel Company 
Towtot 

•Black 4 Decker Mfg. Co., The 

Massage usrrrs 

BrmiT 

United Shoe Machinery Corporation 
Borrow 

Bo* ton Elevated Railway 

Edbon Electric Hltrmlnaring Company of Beaton, The 
Nary Yard 

New England Telephone and Telegraph Company 
United Frolt Company 



604 


SURGERY GYNECOLOGY AND OBSTETRICS 


Cuanpcn 

'Beaton Woven Flo** k Rubber Co 
•Lever Brother* Cempany 
CuAXitrrow* 

R t T crc S<if*r Refinery 
Cltttos 

W tdcwlre Spencer Steel Company 
Ea*T W ALTOIZ 
Bird k Son, Incorporated 

r.Y niT T 

ColontU Beacon CXI Company Inc 
Ftu SiVCb 

Amman Prmtin* Company 
F*omwRU( 

Dcnruaoq Manafacturrng Co 

IToitoxx 

American U ntlef Paper Company Incorporated 
Farr Alpaca Company 
National BLirl Book Co 
UlJbam Simmer k Som 
LiwiDiCe 

Ymencan W ook-n Company 
\rintftoc Mill* 

Pacific MiH* 


LrowiKarnt 

Da Poet \ ucokad Company Incorporated 
Lowrix 

Mc nuna ck MinuUctnnui Company 
Muoe» 

Coe er*a Rubber Company 
\r* BatrroaD 

'Natwnal StH Spmmnj Company 
*\\ amautta MiHa 


Vorrs Pcraotm* 

Plymouth Cordate Company 
Pi nil it ld 

•General Electric Company 
Qrtkcv 

Bethlebnn Shipbuilding Corporal** Ltd, 
Svixm 

•Nanmleat Steam Cotton Co 
Sctjth DoiToa 

American Scgar Refining Company Tbe 
Socrnnamoi 

Ymencan Opdcal Company 


SwxoniLD 

Fiberlmd Corporation, The 
Lndksw HanrriachmniL l»oaat« 

Moore Drop Twyma Company 

Scalding, A 0 k Brea 

United American Boach Corpora u* 

We*tmghou*e Dectnc k Manulactimnt Company 
Waitouc 
L evi* MJg Co 


WAnxTCrww 

Hood Rubber Company Inc 


V, rj? Lrxa 

General Electric Ccanpany 


WcafXTTTi 

American Steel k Wira Company 
Cromptce 4 Knowle* Loom Work* 
Gratoo k Knight Company 
Norton CcoraaT 
ViTntUH, M J Aaaodatea Ltd 


•TrvraKsdtr rrrrw rJ 


lIianaAK 

Bat Cm 

Chav rolet Bay City DMrioo General Motor* Corpora 
tioc 

Duuou 

Ford Motor Company 
Huh la ad Park Plant 
Rirer Rooja Plant 
Lincoln Motor Car Company 
Dmorr 

Detroit Ediaoo Company Tba 

Dodte Brother* Corporation fhmaoo of ChrpJer 
Corporation 

P i*ber Body Dctrwt Dfr hhm , General Motor* Corpo- 
ra Lrm 

FrtdeTaA Sttarna 4 Company 
Hod**, The JL, Company 
•Rriaey HayraWbetl Cernpary 
CdmatOT Corpora tioo 
Xlich^an Bell Tekphone Company 
Packard Motor Car Company 
Parka, Dari* I Company 
•Tlmlm- Detroit Aria Company Tbe 
Darted State* Tut Company 
Ecoux 

Great Lake* Steel Corpora Ik® 

Tuirr 

A C Spark Pin* Company Dmdcn General Motor* 
Corporation 
Chid UmM 

Unencan Sentmx Company 
L\ raw 

Old* Motor Work*, Dn Won Central Moton Corpoo- 
t»o 

'Reo Motor Car Company 
PAacrocrxT 

•RaIoitukio \ rfe table Parchment Co 
Saodkw 

“Saginaw MaDrabU Lro* DnrUoo General Motcr* C» 
poratioa 

“Saginaw Ste m tu g Gear DirUon General Moton 
Corpora tio* 

MrxttESOTA 

Down 

American Sted Ic W Ira Company 
Unrreraal Mia* Cement Co 
IIlTOAWm 

Mraneapoba-Molio* IV* er l imi t u >ent Corapany 
Northartflern BeO Teirphooe Compaay 
PiBabury Floor MiD* Company 
•Sear*, Roebuck and Co 
Waihbara Cro*y Co Inc 
Sr Pact. 

Great Northern Rail*** Company 
Moot fernery Ward k Co 
Northern Pacific Railway Company 
•Waldorf Paper Product* Company 
Soct* 5t Pact 

Armour and Company 
“Swift k Company 

ilissotm 

lanu Cm 

Kama* City Power k Light Company 
Looae Wile* Biacolt Cocnpany 
Sear*, Roebuck and Co 
Southwestern Befl Tehphco# Company 
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St Loun 

Anheuser Bo*ch Inc. 

* Century Electric Company 
Chevrolet Motor Company of St Lord* 

Funou*-B*rr Company, May Department Store* Co 
Fiier Body St. Louli Dlviikm, General Moton Cor 
po ration 

Ford Motor Company 
International Shoe Co 
MaHincfaodt Chemical \\ orti 
Mo nsan to Chemical Work* 

Southwestern Bell Telephone Company 

Stbc, Baer and Fuller Company 

Union Electric Light and ruwei Company 


NEBRASKA 

Omaha 

Union Pacific Syitem 
South Omaha 
Armour and Company 
Swift ft Company 

New Hampshire 

Dona 

Pacific MHls, Cocheco Division 
llAKCSKSm 
International Shoe Co 


New Jersey 

AXUKOTOK 

DuPont Vlacolold Company 
Batokke 

Standard OQ Company of New Jersey 
Batwat 

Standard Oil Company of New Jeraey 
Cam urn 

Campbell Soup Company 
Evans, John 5L, & Company 
RCA Manufacturing Company Inc. 

Elizabeth 

Singer Manufacturing Co The 

Honors* 

United Dry Dock*, Incorporated 
jEusrr Cm 

Standard Oil Company of New Jeraey 
Rcautt 

Western Electric Company 
Niwrn 

Clark Thread Company The 
New Jaraev Bell Telephone Company 
Prudential Inatuunce Company of America, The 
Pacianoto 

Socony Vacuum Oil Company Incorporated 
Ptmci Gaovi 

duPont, E. I de Nemoati t Company 
Dye Work* 

PEETH AlttOY 
•Raritan Copper Work* 

Roestdco 

John A RoebEng’* Sona Company 
Tajcaro* 

John A Roebling'* Sona Company 
PrarwouBr ipt^vrrd. 


New York 


AUSAXT 

A. P W Paper Co 

Hoydc, F u 4 Sona, Kenwood Mills 
New York Power and Light Corporation 


Amsterdam 

Bigelow-Sanford Carpet Co., Inc 
Mohawk. Carpet Mill* 

AUBCR* 

International Harvater Company 
Bihohauptom 
A gfa Ansco Corporation 

BlOOELT* 

Brooklyn-Manhattan Tranrit Syitem 
New York Telephone Company 
Sperry Gyroacope Company Inc. 

Squibb t L,® Son* 

United Dry Dock*, Incorporated 
Buttalo 

American Braa* Company The 
Buffalo Forge Company 
Chevrolet Motor Company of Buffalo 
Dold, Jacob Packing Co 
Dunlop Tire and Rubber Company 
DuPont Rayon Company Inc. 

FBhtr Body Company Division General Moton 
Corporation 
Ford Motor Company 
Laridn Co .Inc. 

New York Telephone Company 
Pierce-Arrow Motor Car Company Tbe 
PilUbury Flour MID* Company 
Republic Steel Corporation 
Waihbum Crosby Company Inc 
Worthington Pump and Machinery Corporation 
Court xo 

Corning Glass Work* 

Cortum 

•Wick wire Brother* 

Elm HA 

Wllfya-Morrow Company 
Ejtdtcott 

Endlcott Johmcu Corporation 
International Buslnesa Machine* Corporation 
jAMiarowM 

Art Metal Construction Company 
Laceawawba 
B ethlehem Steel Company 
LOKO ISIAWt) ClTT 

National Sugar Refining Co of New Jersey The 
Mairntfl Hax»o*, S L 

Procter ft Gamble Mfg Company The 
Niw Yoar 

American Telephone and Telegraph Company 
•Banken Trait Company 
Bell Telephone Laboratories 

Consolidated G*» Company of New York, and Affiliated 
Companies 

Employer* Liability Assurance Corp Ltd-, Th* 

Federal Reserve Bank of New York 
Glxnbel Brother* 

Horn ft Hardart Company. The 
In terbo rough Rapid Trurm Company 
International Paper Company 
International Telephoneft Telegraph Corporation 
Macy R-H. ft Co Inc. 
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SvmrAii 

Utloc Switch * Signal Company 

Vaxdhobut 

AatnctP Si ret fc Tin PUt* Co 
U nm-gAin 

LrtJxb \ alky Coal Company Tit 
\\ n-UAn*ro*T 

LjeotroP* Manulactunnj Company 

\\ lunuiwc 

Vi otu<boa»e Air Brake Company 
\ ou 

\ ork Ice Machinery Corporation 

Rhode Island 


Pawtccxct 

Coat*, J 4 P (Cl) Ine 
Lorraine Mtnnfactarm* Company 
P*avm*»c£ 

Brown t Sharp* Ufa Company 
Builder* Iron Foundry 
Davol Rubber Company 
Gorham Manufictunn* Company 
Natwcnl India Rnbbwv Company 
U S Fintthraa Company Tne 
W*n*kock UiQ* 

Sarmnuj; 

Say It* Fumhmf Plant*, lac 
Texas 


Bir-rmra 

Hnmhle Od Ic Rebninj Company 
Duxaa 

Ford Motor Company 
Fccn Wowrn 

Vnnorrr and Company 
Swift k Company 
HociKa 

Howton I-witiDj k Power Company 

Humble Ou k ErHainj Company 

Sinclair Refitunt Company 

Sootiam Pacific Line* m Tea** aad Lomwao* 


Utah 

Sau L\*a Cm 

AmtrKan Srneltm^ k Cr f n my Co 
U 5 Sadtma, Refinin* and Slmte* Co 
Utah Cr^ptr Company 


VrkuertT 

CxrrxaacD 

Cutlaod Railroad Company 
St Jcriduit 

Foubank*. C and T and Company 
\\ ixooau 

American V> oolen Company Champlain MiH* 
VncuoA 


Duirnu 

Rhamda 4 Dan Hirer Colton iliB* 

Nttwh Nm „ . „ 

Newport Non ShipbaOdm* and Dry Dock Company 
Naarota 

Ford Motor Company 


Narictt Nary \ aid 


Snotara 

American Scppben, lac 

American Tobacco Company Tha 
Richmond Branch 
\ irjlma Branch 

DuPont Crilophao* Company Inc. 
DuPont Rayon Company lac 
*\irjbua Electric and Power Company 
Ramon 

Norfolk and Uotem Railway Company 
*\ ucoae Corporation of \trjlnta. The 


WASnETOTOV 

SCATTtI 

Ford Motor Company 
Frederick k Nel*oc 


West Vucdcia 

Bmi 

duPoot, Hid* Neraour* k Company 
But mm 

Norfolk and Wertam Railway Company 

r»itirn m 

Ubbey-Owens-Ford Gla** Company 
Cutanacao 
U orton Steel Cott^wny 
Goar 

United State* Coal k Coke Company 
Hcjrmwrrtrr 

Cheat pea La and Ohio Railway Compaay The 
Interna tioaol Nkkel Company Lac, Tb* 
MArromacao 
Interwov en Mill*, Inc 

P urrm n w 

\ wcom Company Tha 
Socmr Cavaixaror 

CarbaU and Carbon Chem icala Ccrpocatioc 
Wurror 

I\ etrton Steel Company 
Vi CLLLLwacm 

Norfolk and Wettern Railway Company 


WnctEtUK 

Btloit 

Fall hank*. Mm** 4 Co 
Ctmurr 

Cwdaby Brother* Ctanpany 
Rorrtxi 
Kntla Co 
UawAcm 
BacTTu*-Eria Company 
Cntier fl am mer Inc. 

Globe Unton Mff Company 
Interna tknal Hanratter CctTpa ay 
•ptaaHnton Pacfcmc Co 
Sank, A O Corporation 
Radwt 

J L Ca*t Company 


CANADA 

OtTARIO 

Niaoaat Fall* 

American Cyanarmd Company 
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THE 1934 HOSPITAL STANDARDIZATION SURVEY 

MALCOLM T MacEACHERN MJ>, Chicago Imiron 
Aj*ocUi« Dtrtrtrr Amofcaa Cofltj* of 5on»qm 


D URING the past year 3 539 hospital* were 
registered with the American College of Sar 
gtons for snrvev Of this number *,483 were 
Fully and Provisionally Approved, thus attaining 
70 per cent of all h capitals of >5 beds and over on 
the Approved List 

S pedal mention ahcrnld be made of the excellent 
services rendered In the field survey by E W W 1 I 
liamson. MJD Assistant Director of Hospital Activi 
tie*, and Field Representatives T R Ponton M D . 
and F C. Bell, hi D , men thoroughly experienced 
in all aspects of hospital work., who assisted hos- 
pitals In the solution erf many of their problems at the 
time of the survey Thar detailed carefully com 
piled reports made a valuable addition to the fund of 
information which the College has on file from 
surveys made during the past 17 years 

The survey revealed evidence that despite eco- 
nomic conditions hospitals are maintaining high 
standards in the professional care of the patient 
While continued reductions In budgets and reduc 
tion In personnel have been necessary In many In 
stances, the morale of the hospitals generally has been 
splendidly maintained Personal Interests have been 
willingly subordinated for the benefit of the patient, 
and every effort has been put forth to adhere to the 
requirement! which assure the most efficient care 
of the patient. 

The following Is an analysis of the results of the 
survey 

1 Hospitals o! loo beds and over 
Surveyed 
Fully approved 
Percentage fully approved 
Provisionally approved 
Percentage provisionally approved 
Not approved 
Per cen tage not approved 
Total fully and provisionally approved 
Total percentage approved 
1. Hospitals of 50 to 99 beds 
Surveyed 
Fuhy approved 
Percentage fully approved 
Provisionally approved 
Percentage provisionally approved 


i6*g 

1+8+ 


1S61 

94-6 

xoei 

S&S 

53* 


Not approved 
Percentage Dot approved 
Total fully and provisionally approved 
Total percentage app r oved 
3 Hospitals of 35 to 49 beds 
Snrve> ed 
Fully approved 
Percentage fully approved 
Provisionally approved 
Percentage provisionally approved 
Not approved 
Percentage not approved 
Total fully and provisionally approved 
Total percentage approved 


3S7 

MO 




66 o 


*39 
169 
10 o 
59 
70 
6 it 
73 0 
siS 
n 1 


4. Government Hospitals 

(a) Army 

Surveyed 5 

Fully approved 5 

Percentage fully approved 1000 

(b) Navy 

Surveyed 1 5 

Fully approved ts 

Percentage fuBr approved 1000 

(c) Public Health Service 

Survtytd *5 

Fully approved 33 

Percentage fully approved 1000 

(d) Veterans Bureau 

Surveyed 73 

Fully approved 73 

Percents^ /aBy approved iooo 

5 Other Countries 


Thirty-one ho* pi tala of other countries have been 
awarded full approval, and are Included In the list of 
Approved Hospitals for 1934. 


Summary 

Total surveyed 
Total fully approved 
Total percentage fully approved 
Total provisionally approved 
Total percentage provisionally approved 
Total not approved 
Total percentage not approved 
Total fully ana provisionally approved 
Total percentage approved 
Hospitals 100 beds and over 
Hospitals 50 beds and over 
Hospitals jj beds and over 


S3 

62 6 
265 
7-4 
1036 

•>o -o 
14*3 
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Sfnmii 

Unk» Switch k SI gad Company 
VAJEmourr 

American Sheet k Tm PUte Co 
I\ rucm-BanM 

Lehigh Valley Cod Company The 
Yl ILLIAJttPCnT 

Lycnmmg Manulactnrimg Company 
\\ njmmM 

V erUnjtotae Air Brake Company 
York Ice Machinery Corporation 

Rhode Island 


Pawtdcelt 

Coata, J ftp (R I) Inc 
Lorrama MuwlKtunnj Company 


Bnnrn k Sharp* ill* Company 
Bmlden Iron Foundry 
Darol Rubber Company 
Gorham Manufacturing Company 
National India Rubber Company 
U 5 Fmuhin* Company The 
Wamluck iLml 
Sinovnu 

Sayiea Finishing Plants, Inc 


Texas 

Barrow* 

Humble Oil k Refining Company 
Duxaa 

•Ford Motor Company 
Four Uotn 
Armour and Company 
Swift k Company 
Hooiror 

Hcnjaton Lighting k IVaai Company 

Hnmbla Oil k Refining Company 

Si <r Bi-ftning Company 

Southern Pmnfic Lmei m Terai and Lotunana 


Utah 

5 act Iaki Cut 

American Srneltmg ft Refinmg Co 
D S Semitist, R rim mg and Miamg Co 
Utah Copper Company 

Vrxuoirr 

RtmaXD 

Rutland Railroad Company 
Sr Joen mun r 

Fairbanks, E and T and Company 
Y,uworo 

American Woolen Company Champ Win IfilH 

VnoiwiA 

Duma 

Rlroxki* ft Dan Rrrer Cotton MHW 
NiwwnNnri 

Newport New* JRdpbmkHn* and Dry Dock Company 
NomrOLi 

Ford Motor Company 
Poravmrrn 

Norfolk Nary Yard 

7 i iiamH j fcPCr«T«d 


RicwccrD 

American SnppBervInc. 

Amenran Toticro Company The 
Richmond Branch 
Virginia Branch 

DuPont Cellophane Company Inc 
DuPont Raytm Company lac 
•Virginia Electric and Power Company 
RoAJtcrtr 

Norfolk and V. atern Railway Company 
WWcnae Carper* ten oi V irginia , The 


Wasotkotcw 

SraTTLx 

Ford Motor Company 
Frederick ft Nelnon 


W est VaonciA 

•dnPont, E I de Ntmoura ft Company 
Burmrtn 

Norfolk and Western Railway Company 
CaAatrnTO'i 

Libbey-Owena-Ford Gian Company 
Cmnmo 
W drtoo Steel Ctanpany 
Carr 

United Staten Coal ft Coke Company 
Hum-KOTOw 

Cbeaapeake and Ohio Rail* ay Company The 
International Nidcl Company lac Th* 

ilanrurtiTTio 
•Interwwien MiDa, lac 
FiamncM 
Viacoa* Company The 
Sotttw Ckhitttpi 

CarbaW and Carbon Chemical » Corporation 
Wetrrow 

W eirton Steal Company 
Wruiaaaoa 

•Norfolk and I\ eatem Railway Company 

Wuconkh 

Bnorr 

Fnnbanka, Marne ft Co 
Ctmurr 

Coda by Brothen Company 
Eohlxx 
R nhler Co 
MiLWAtnr* 

'Bocrntn-Erie Company 
Caller Hammer Inc. 

Globe Uaioa Mlg Company 
InUmatJCCBd Harretl*! Ccespany 
P Wnlm iiwi Packing Co 
Smith, A O Corpwatfcn 
Racurt 

J I Cane, Company 


CANADA 

Ohtajoo 

NnoAia Faxrn 
American Cynnanud Company 



COMMITTEE AND DEPARTMENT REPORTS 


6n 


CcrtMm Comt awt Elyria, Ohio 

Colson bralid chair u>d accessories. 

Colson wheel chair 
CoUon aafetv Inhalator 

Coutvbiax Ejiakeuko 4 Stautikc, Covtawy Tern 
Haute, lad. 

r fAnmVJ trv - mn d i- enameled ware for hospital use 
CoumJ Ociliatoi CarpOiATiOK New York. 

McCarthy Rirgkal unit. 

CoxocuiUH Naibj* Kearny N J 
Cork compoaitioo *ealex linoleum flooring product*. 
ClAJTt COVTAWY Chicago 
Hospital plumbing futures for hospital me 
TVin nrt Metal Fumotutle Comyaxy 1« New Y ork, 
N Y 

Metal furniture axul hospital equipment 
I)UIE Laboiatowea, Ore, Long lalaad City N Y 
Elaitoplait. 

Eattxak Kocax Cojuakt Rochester N Y 
Clinical camera. 

Dark room aifeligbta 
Dental X my film. 

Y ray developing hangers 
Y-ny film*. 

X ray illuminators. 

X ray Intensifying screen*. 

Kiicraic Stotaci Batttby Ccmyasy Philadelphia. 

F-xide emergency lighting battery ayttem. 

E. II. Kaicucw Ahttici al Limb Comyajct Mlnneapoli*. 

Artlfkial limb*. 

Foazoont Co»a*y New York. 

Flan reauadtatloo apparatus 
Gucdel oxygen meter and tent outfit 
Henderson infant resusdtatkm outfit 
Metric gaa machine. 

FaiamAUE Cowosatioh Dayton, Ohio 

Fngldalre 

GurnLAi Electhc Coxpajct iDcandeaccnt Lamp Dept 
Cleveland, Ohio 

Mazda sunlight lampA, type* S-i and S-* 

Gixeial Klxctitc CovtoYattow Schenectady N Y 
Refrigerator 

Gdcteal humic Y Rat CoayoiATiow Chicago 
Quart* lamp aerie*. 

Shock proof X ray apparatus, models A and B 
Catjuow CosKJtATicm Chicago 
Refrigerator 

Fa auk A. Hall 4 Sows, New York. 

Hoapital beda. 

Hawotxa Chejocal 4 Mahutactcxoiq Cowpakt, New 
ark,N J 

Super Alpine tun lamp 
Luxor model, Alprne ton lamp. 

Grcup-Irradiatioo iuwr Alpina «un lamp 
Super aetf -contained Kromsyex mercury-arc lamp. 
Hnonaiwx Compaky Minneapolis, Minn. 

Lundy ga*-oiygen apparatua 
Jotdt*-Makvtlle Sales CoaroiATiOK New York. 

Aaheatoa wainscoting built-up roofing* J M aabeatoa 
rigid shingles J M aaphalt tile flooring J II borne 
Insulation J 11 ayitem of sound Isolatioo Naahkote 
acoustical treatments, Rockouitfle- Sanacoustic hoio- 
rib panda, tile Tranaitc asbestos sheets, Trarnite 
acoustical tile. 

JcmwBQW & Jomraow New Brunswick, N J 

Absorbent cellulose absorbent cotton, rolls and halls 
absorbent gauze, adhesive plaster bandage roll*. 
BeHeview surgical wadding ceBuloae wipes nose and 
mouth masks operating room cap*; ortbopUst — 


pla*ter-of-paria bandage* specialist plaiter-of-pari* 
bandage* standard surgical dressing* turgkal crfno- 
line. 

H. L Term Coktawt New York N Y 
Day's Curtain Screening Equipment. 

E. H. Kaukx Coxpawy Milwaukee, Wi*. 

Lemon • improved portable traction apparatus 
Hewiy L Kautuaxw 4 Compaxy Button 
Norinkle rubber aheeta. 

Kelley KorrrMAJruTAcrrraata Coutaxy Covington Ky 
Keleket plate changtra 
Keleket ubles 

Keleket transformer* in excea of 150 P K. V 
Keleket X ray accessories. 

Keleket X ray transformers of voltage* inclusive of 150 
P K-V 

Miscellaneous Keleket equipment. 

KxwAcmn MAKOTLcmmo Compact Kewaunee, IY 1 *. 
Biology and bacteriology table No C 550. 

Chemical proof link No. F 1193 

Chemical work table No H 1511 

Clinical laboratory table No*. E 1075 E-1081 E 1083 

Dietetic table No*. K 1825 K 1830 

Dissecting Uble No* E 1073 E-1078 

Double sink No. K 1M2A- 

Instrument and display case No G-1376 

Laboratory truck No F njy 

Laboratory wall sink No F 118* 

Microscopic and display case No G-1333 
Organic chemistry table No D-837 
Physiological chemistry table No E-1099 
Private laboratory dtsk No H 1514. 

QuaUtathre analysis table No D-816 
Sink No K 1879 
Skeleton caae No G~itA7 
SUdmg sash fume bood No D-^74. 

Trapezoidal mKToacopk; table No C 354. 

Ko-Ray Maxutactueixo Comjaky Chicago. 

Ko-Ray cooker 

Lrmia, wemu* 4 Coubamt New York 
Leshcr mohairs 

Lewis Mawutactxjiiwo Comp awy Walpole Mas* 

A. B D pack* and rolls absorbent cotton adhesive 
plaster bandage roll* ceOucotton absorbent wadding 
in roBa cehu cotton combination pad* ceUuwiper* 
combination dressing roll* combination pads cocnbi- 
natkm rolls crinoline for plaster bandage* dressing 
roll* game In bolts, moleskin adhesive piaster non- 
abaorbent cotton Noravel bandages 0 B pad* 
orthopedic atockinette piaster bandages, ready-cut cel- 
lucottrm absorbent wadding* ready-cut game* salvage 
gauze sheet wadding surgical spon g es. 

M asset Faaon Comyaitt Everett, Mass, 
lfaforco autopay tables 
Maforeo food veyon 
klaforco mortuary racks, 
llaforeo refrigerator rack*. 

MaMiulow Rubbe* Cokbawt MaasBkm, Ohio 
Mater Anode surgical gloves. 

Medial Bxrr Cohbawy New York, N Y 
Medial maternity garment* Nos 6ooi-bon 

Medral postopen^e sopports Nos 6oi»-6oa2 6043- 

Med^ pendulous abdenninai support* Nos. 6017-6047 
Medial pto«i» support* No*. 6015-6025 
Medial mcro-Qiac import No. 6016. 

Medial bemla and kidney support No 6058 
Medial maternity brasaiere No 3005. 

Medial nursing brasaiere No 3001 
Medial trarakre Not. 3008 and 3018. 
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Natxbul Cajjwt Coxpaxy OrrtiAxl 

E\or»dy profesdooal model carbcn an; lamp 
EvCTeady solarium type carbon are lamp 
Nowrtc CoMraxT Lowell, Maw 
Vic crepe bar. lt fr 

Patotsot Scaror Co»awt Towards, Pa 
Flaxoacoptc \-r»T ■creem 
rorngn body \r*y Auoroacope 
Intensifjing X rsy screens 
Operatrnf X-ray flooeoaccpe 
pyau’* Aictarcaw Iumrawr Conrurr, New \ork 
Vnatandcal ipmmeta foe ear do*« and throat 
Strrpcal instruments for ear noae and threat work 
Safitt Aw istttum Ar^AjutTn* Cotcm*, Chnyo 
Safety tss-oryteu apparatus, McCurdy models A and R 
Safety pta-oxyten tpparatus, modeb 1 and D 
Saj*c»n Coktast Cambndgr, UlM 
Motor-Ctafic metaboltwn tetter 
F 0 SarwMKOta, Columbus, Otno 
Ohio operstio* table No i 

\ tuble dmicsT chart (leak* and portable chart racla 
Ek-iatmf abeel stretcher 
Corebmataan bedtale lad averted tables 
\d rentable overfeed tables, track operated 
Delivery tablet C A 1500 and CA 1500-A 
Scialttic Coarcaanor or A was re a, Philade lphia 
Shadow lew operatic* light 
Sn-air It Lloyd, Milford, Ohio 
Sam-*wab cotton wound ppheator 
Snnvtut kuanta pLooarvu Cosepunr Sooth Braintree 
Maw 

Reinforced rubber acresacwies— s*h trayi, bed Inonpca, 
drain mau molded tops, \a»e plates, \a*ea 


Rrfcufortrd robber tile, 

Sttcxley Btomrta Cowtajtt Graml Rapid*, 3Ia± 
rioaprtal farm tort 

Snm: Scaxlat Coxtaky New lock 
Surpcsl Instruments of »f stolen steeL 
Taor iutnanrr Macwttdt Ooxtaxt Chicago 
Laundry machinery for bovpttal use 
Utica Jt lfonAwt Cottot Mills, Utica, V \ 

Heavy duty cattihn iheeta 
\estal CaxatCAL LAaaxATtnm, St Loads 
InfantcJ dispenser 
Septrsol di sp enser 

\tnmaBora Eixctuc k M AruTac-ruarxc Conur 
MansSeld, Ohio 
Refrigerator 

\\ isnxanxMX X Rat Compaxt Loo* Island City V 3 
Cndotberm 

Uiiwot Castlx CuxeiTr Rochester N \ 

Castle Ughts Noa to, 15 so, yo, and +0, antod* et, 
peeswira water stenlnera, mstnnnent stenlnm, utes- 
sii uenluert, stills, bedpan aad ariosi stmlarn, 
blanket warmen. solution warmers, atenlam for 
utility rooms ana dm in. but atenluen and disin- 
fectors, bactenolugscsJ apparatus 
VI lures R rssia Comawt Canton, Ohio 
Sorytons’ ylovei 

Tun Mai U ocim * Sot Comhwt Cmannad, Ohio 
Moot R Reid major crier* ting tahie 
C va l Zcw, I\r New Vork 
Psntopboa operating room lamp, models A sod B 
Tjuxix MAjerTAcmiro Coaewr Warww Ind 
Fracture bed and overhead frame 
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MEDIC \L MOTION PICTURE FILMS 

J BENTLEY SQUIER, MJ) n F.A.CS. New Yotx, New \ oix, Chairman 


T HE importance of motion pictures a® a mean* 
of disseminating medical knowledge has been 
generally accepted by the profession and there 
a an ever increasing interest in the work of the 
American College of Surgeons in co-operation with 
the Motion Picture Producers and Distributor* of 
America, Inc, Film* produced under this arrange- 
ment are of unniual significance as example* of the 
possibilities of this method as an aid In the teaching 
of medicine and surgery 

The College 1 * very glad to receive medical motion 
picture films for review Many have already been 
sent in and a card catalog U being compiled a* the 
film* are reviewed with the idea of securing detailed 
dsts concerning all available medical ana surgical 
films This will enable u* to supply information as to 
what film* are available on any special subject, 
where they can be obtained, and whether or not they 
are satisfactory for the purpose desired 

During the past several years improvements have 
b«.-n made in recording methods and in projection 
equipment that will be important factors in the ap- 
plication of talking films to the teaching of medidne 
and surgery The Board on Medical Motion Picture 
Film* U keenly Interested in the development of this 
type of films and is maintaining close contact with 
the various organisations concerned with this phase 
of motion picture production and distribution 


\ cry large audiences were present at all times at 
the continuous daily exhibition of medical motion 
pictures during the 1934 Clinical Congress. The 9S 
films used for these demonstrations included several 
new talking films with both sound-on film and disc 
recording and also colored motion picture films. 

One hundred and twenty reels of medical motion 
picture films have been approved by the American 
College of Surgeons and are available for distribu 
tion Many additional films have been reviewed by 
the College, and though they have not yet been form 
ally approved, our reviewing committees consider 
them to be an effective presentation of the subject 
matter, and the procedure* lhown to be of interest 
and value. 

Information pertaining to medical motion picture 
films may be obtained by communicating with the 
College 

The Board on Medical Motion Picture Films of the 
College consists of the following members 

Will H. Hay*. Esq New York, Honorary Present 
J Bentley Squiet New York, Chairnam 
Philemon E Truesdaln, Fall River Secretary 
W W Chipman, Montreal 
George CriLe, Cleveland 
Bowman C Cm well, Chicago 
Malcolm T MacEacbern Chicago 
Fr ankBn H. Martin Chicago 
Charles H Mayo Rochester 
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STATE AND PROVINCIAL SECTIONAL MEETINGS 


D URING the you 1 03 4 five Large nod most me 
ce*flful sectional meeting* were held it 

follows 

Oklahoma, Texas, Arkansas, Karas i, Missouri — 
Oklahoma CIt> February ft-13 
Utah, Colorado, Idaho Wyoming — Salt Lake City 
February iS March 1 

Washington, Oregon, Montana British Cdumbi* — 
Spokane, March fr-7 

Cahlornra, Nevada — Lot Angeles, March 13-14 
Ancona, New Mexico- -Phoenix, March 15-16, 
Them meeting* unbraced 16 states and 1 province 
The following Fellowi of the College and other* 
constituted the vtoting speaker* 

Imn Abell, Loulavme Alfred W Adson, Roch- 
e*ter Frederic A Be* ley Waukegan Thomai E 
Csrmody Denver Edward H Cary Dallas George 
Cnle, Cleveland Frank D Dickson Kaoni aty- 
Chnrns A Dukes, Oakland Robert B Greeixwgn, 
Boston Robert Jofl> Houston Edward Jackson, 
Denver Tbocnas hi Joyce, Portland Allen B 
Kanavei, Chicago Phihp H Kreuscber Chicago 
Malcolm T MacEachem, Chicago FrankHn II 
Martin Chicago Howard C NafLdger San Fran- 
cisco Gordon B New Rochester Rev A M 
ScfaaitaBa, St Loot* 

Most thorough sod complete arrangement* were 
made in advance according to a well worked out and 
tned plan This assured the success In carrying out 
every detail of the vinous phases of the two day 
meeting* 

A carefully thought out and well arranged pro- 
gram consisting of 7 phase* was prepared and 
executed at each meeting Thi* was si follow* 
s Clime* The local Fellow* of the College, with 
their associates or assistants and others, conducted 
dally dimes from 8 to a m to 1 j to noon In the 
approved hospitals of the oty In which the meeting 
was being held These were in the main opera tire 
dimes but were sometimes supplemented by dry 
dinlq showing end-results In certain types of 
surgical cases There were also pathological and 
X ray demon* trat Ions In *D J meeting* more than 
too operative clinks were held These were of 
speosJ interest and were wefl attended. 

b Soentifk Sessions Two major sdenti&c set- 
boos were held at each meeting oce 00 the evening 
of the firat day and the other on the afternoon of the 
second day The papers st these “'sesrioos were 
presented by the visiting speakers and Fellows of the 
College from the different states In the group rep- 
resented These session* were of special interest not 
only to Fellows of tha College but to the medical 
profession st Large, who wet* Invited to attend The 
rverag* attendance st the** sessions ra nged from Soo 
to 1 poo At the same time aa the scientific sessions 
for general surgery the aye, ear nose and throat 


section bdd thdr special sessions, which too were 
largely attended and were of intense Interest 

c Medical Motion Pictures A successful Iniwv* 
tioo this year was the showing of carefully selected 
med ica l motion pictures from 11 30 noon to 1 jo 
p m dady These sessions were 0/ particular in 
t crest- Toe audiences ranged from 100 to 1 800, 
with an average of poo to 1.000 ckatplte the fact that 
the session* were held at the luncheon hour These 
demonstration* proved that there 1* a d i sti nct place 
for mrrflral motion picture* on the program of these 
meeting*, provided a very careful selection of pic 
tores Is made 

d Hospital Conference. Throughout the * dar* 
at each meeting a hospital coo/treoce wa* held, 
consisting of papers, round table dtvcuarioc* ana 
demnnstratioos aeiHog with administrative, medical, 
ecoooenlc and other problems An extensive oppor 
t unity was afforded at these meetings for round table 
discuaskms and practical dem oust radons In all 
phases of hospital administration and itandardixa 
lion, thus proving beneficial to all present The 
average attendance at these sewn on* was rjo to 100, 
representing in each Instaoce the majority of the 
hospitals In the states Included In each group 

e Programs of Public Education Daring the 
sectional meeting an extensive and effective program 
of public education, as to health, scientific median*, 
and hospital*, wa* carried 00 in each community 
where the meeting wa* being held. Tbh program 
consisted of Informative press articles appropriate 
talks before community service dubs, men a and 
women s organisation*, high school and ftrnfor col 
lege students, and radio broadcasts by the visiting 
speakers Finally thi* program culminated In a t*rg* 
Community Health Meeting is tho dosing sesrioc 
on the eve nin g of the second or last day To this 
meeting the lay public was Invited A program of 
brief, interesting, and instructive talk* on tegae* 
of vital Interest, g i ven by outstanding speakers, wa* 
well received. Tnese talks were in understandable 
language and were Dhotrated in most part Through 
cartful working up of Interest In each annmtnuiy 
tha audience* war* *0 large that during tha series 
5 overflow meetings bad to be arranged. The attend 
ance at the meeting* averaged 1,000 to it mo an 
aggregate of apprcrdmatdy 40,000, not Including 
several thousand In Oklahoma City. Salt Lake City 
and Spokane, who had to he turned away 

f Annual M eating. At each sectional meeting, 
the annual meeting of the Fellowi of each »tat* * u 
bdd for the purpose of electing the variooastM* 
officer* for the ensuing year ana for the (Escunlon 
of College activities 

g Credentials Committee Meeting*. At each 
sectional me eting such state credentials committer 
meeting* w ere held as were considered feasible 
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THE CREDENTIALS COMMITTEES AND COMMITTEE ON 
HISTORY REVIEWS 


T HE procedure of admitting candidates to Fel 
lowihip in the American College of Surgeon* 
require* that each candidate after filing hi* 
application be recommended by his State or Provin 
rial Credential* Committee before proceeding further 
with hit papers. In each State and Province there i* 
a Credential* Committee composed of from 15 to 35 
member* who are Fellows of the College, elected to 
terve on the Committee by the Fellow* of the College 
of their respective State or Province for a term of a 
year*, one-half of the Committee being retired each 
year 

No candidate i* admitted to Fellowship without 
the recommendation of his State or Provincial Cre- 
dential* Committee. 

The member* of these committee* give generously 
of their time and meet at a designated dty in their 
State or Province at least once a year to review the 
credential* of all candidates whose application* are 
on file from their respective State or Province Mach 
credit 1* due these committee* for their part in the 
work of the telection of the men who comprise our 
Fellowship 

After a candidate for Fellowship has been recom- 
mended by the Credential* Committee of hi* State 
or Province, ho is required to submit 100 cl ini cal 
record* to the College, 50 In complete detail of major 
work done by himself and for which he 1* the reapon 
*Ible *urgeon and 50 In abstract of major wort at 
which he ha* assisted or which he has done himself 
These record* are carefully examined by the Com 
mittec on History Reviews composed of outstanding 
surgeons in the field* of the surgical specialties from 
the 4 Leading medical universities in Chicago 
This year 6*6 sets of historic* were received and of 
that number 594 *et* or 59,400 Individual historic* 
were examined in detail by the Committee on His- 
tory Review*. The remaining 3* *ets were not re- 
viewed a* the applicant* had not yet received the 
approval of their State or Pnmndal Credential* 


Committee. Of those reviewed 539 aet* were 
accepted and 55 *et* -were not accepted. Those whose 
historic* were not accepted have the privilege of 
later submitting additional histories. 

Sixteen meeting* were held by the Committee on 
History Reviews for the purpose of studying his- 
toric* and during the 4 week* preceding the Clinical 
Congress many additional hour* were spent bj the 
member* of this committee in order that every can- 
didate s records received this year might be re- 
viewed. 

The record*, half of which were histories of cases of 
major operation* performed by the candidate* and 
the other half abstracts of cases which they had 
operated upon themsdves or at which they had 
assisted were checked with the utmost care par 
dculariy with respect to the pre-operative data in 
di eating the thoroughness with which the case was 
studied, the technique and the end-results. 

The histories which were recognized a* being of 
unusual merit were segregated and were the subject 
of a special review of the committee as a whole for 
the selection of those which were considered from the 
standpoint of completeness accuracy, and form of 
presentation to merit special mention. 

The member* of the Committee on History Re 
views who have served this year and to whom the 
College is greatly Indebted for the many hour* spent 
in the laborious work of renewing the historic* sub- 
mitted are 


Tame* IL Bloomfield 
Dwight Freeman Clark 
Horry Culver 
William C. Dnnforth 
Frank E David 
CRxa de Takats 
Joseph S. Eisenstaedt 
Oscar H. Kraft 
Philip H. Kieoschex 
Francis L Ledexer 


M If ha el L. JIason 
Goldex L. McWhorter 
GeorgoJ MusgTave 
Thomas P O’Connor 
Rodofph J E. Oden 
Chari e* H. Parkes 
Charles H. Phifer 
Charles B Puestow 
Frederick W Siobe 
Guy S. Van Alstyne 
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THE LIBRARY AND DEPARTMENT OF LITERARY RESEARCH 


T HE libra r> and iu allied Department of Liter 
ary Research have completed one more > ear of 
service to Fellow* of the College and member* 
oi the medical proferakin 

Tbe library of the College *U arganiicd in igai, 
and bad aa It* nucleus tbe very splendid collecdoQ of 
volume* which bad formed tbe horary of tbe late Dr 
John B Murphy ThI* collection baa been aug- 
mented by the adcbtKm of such libraries a» that of 
tbe late Dr Albert J Ochaner a broad but well 
chosen and practical collection, fitdogly preaented 
by hb hdr» the library of tbe Ute Dr Wiliam 
McDowell Maatm of Mobile Alabama, wbkh in- 
cludes eighteenth and nineteenth century volumes in 
French and English bad. filer of loomali, aa well aa 
material haring current refcreoce value and the 
very aplendid collection of hlatoncal work* and cur 
rent monograph* which Dr II WInnett Orr of 
UocoId Nebraska t» assembling 
In addition to the outstanding rift* above men 
tioned, Fellow* and fraendi of the College have con- 
tributed many rer> valuable small collect tom and 
individual volumes, aoroe convstlnf of treat lari of 
histone mtereat and o theta of current reference 
works, especially valuable alda in the various pieces 
of research winch are being carried on In the Depart 
ment Individual repnnta and more ertenrirc files 
have likewise been received 
In curier that the Library may be truly repre 
sentative of tbe work of every Fellow that tma great 
man of valuable material may be preserved to pos- 
terity and that it may be available to any member of 
the profession a bo u studying similar or alhed prob- 
lem*. every Fellow of tbe College U requested to con 
tribute one copy of each of bn monograph* and two 
copse* of ha reprint* (one for tbe FeQow file and one 
for circulation in the package library collection) 
Fellow* are further urged to notify the librarian of 
any collections which they th emad rea are in a pod- 
boo to present dther dow or at a later date, or which 
at their suggestion aright be offered to the College — 
that these too may enter into a broader field of 
samce and be made available to surgeons in New 
Zealand aa well as to thoaa m Chicago 

The availability of the Library t* a factor de 
pendent upon tbe services offered by the Depart 
ment of Literary Research Tbe Department con- 


sists of a small group of workers especially equipped 
to select reprints, compile HbHogrepMea, and pre- 
pare abstracts and translations on medical and sur 
gkal subject*. II reprint* only are denied these can 
Be supplied without charge In package library form 
bibliographies, abstract* and translations are fur 
niaheu at a nominal fee. 

During tbe past year many indlvfdtiml requests fox 
research have been received acme of them being 
continuous s ur vey s which have carried through the 
year and have required weekly err monthly reports, 
some pieces of research have required a series of 
abstracts or complete translations chosen from an 
ertendve bibliography — other* called for careful 
combing of all available sources for data on subjects 
upon which very little has bean written 

Whatever the need of the Individual Fellow — 
whether a review of the b ter* tare Inducing er tensive 
translations from the German, French, Italian, Span- 
ish, Rumanian, or Scandinavian Ungtuges, or a slm 
pla bibliography com piled from tbe published Indices 
— tbe staff u prepared to care for It efficiently The 
Department has a high ann — to bring tbe literature 
of the world to the ooontep of eveiy Frilow of the 
College whatever bis need and wherever be may be 
located, and to do this expeditiously and econom 
Rally 


Kara AITS AJTD UltOUUI IM TBX LOTUS* 

The Albert J Ochsner Memorial Room contains 
tbe collection of photographs assembled by the late 
Dr Ochaner founder, treasurer and past president 
of the College, aa well a* memento* of his Iris and 
work Portraits of Dr and hire Elijah Dewey Har 
moo phvuaan and surgeon at Fort Dsarbom In 
1830, ana a portrait of klrs Maud MdHah Y\ jisoo. 
who has done *0 much for tb* advancement 01 
literary and editorial standards in medicine and sur 
wry nave recently been received Mementw of 
historical significance — the mortar and pestle of the 
early phyudan and the medxrioe chest of tbe 
venturesome surgeon who accompanied the e*riy 
French explorer* along the Mississippi — these and 
other Items of historical significance nave been fit 
tins])’ placed In the Library where It is hoped they 
*iD serve as an in centi ve lor further gilts of a riraft s i 
nature 
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BOSTON COMMITTEE 

Executive Commiti 

Arthur W Allen, Chairman. Ernest M DalantL 
Secretary Alexanders Begg Horace Blnney Davia 
Cheever. Fredenc J Cotton, Robert B Greenough, 
Frederick C Irving Fred B Lund, Richard EL 
Miller, Frank Ober George L. Tobey Jr 

Hospital and School Representative* 
Blanche L Atwood, Harold L. Babcock, George 
EL Bigelow Walter Bowers, W il liam E Browne, 
Richard Cettel! Henry D Chadwick, Edward D 
Churchill, Howard Cute, Robert C Cochrane, E 
Granville Crabtree, Elliott C Cutler Lincoln Da via, 
Hilbert F Da>, Augustus W Dudley. John C 
Eckels, David EdtaJL Jacob Fine. Setn Fitchet, 
Nicholas Gallagher H Quunby Gallupe, Harry EL 
Germain Magnus L Gregerson, Otto J Hermann, 
George W Holmes, Gilbert Horeax Henry T 
Hutchins. Charles I Johnson, Stephen Jones, 
George F Keenan, William E Ladd, Flank H 
Lahey Walter B 1 -anauter Harry J Lee, Edward 
D Leonard, Halsey B Loder Moses H Lurie 
F rands X. Mahoney Patrick J Mahoney Henry C 
Marble LclandS McKittrick, Joe V Meigs, Charles 
G Mixter William J Mlxter, Gordon Morriaon, 
Harris P Mosher Dwight 0 Harm, Robert B 
Osgood, Alonxo K. Paine, Frank A. Pemberton 
Louis E Fhaneuf William C Quin by Lyman 
Richards Grace E. Rochford, Horatio Rogers, 
Charles L. Scudder William M Sheddcn, Charming 
C Simmons, hi N Smith Petersen, Joseph Stanton 
A. Warren Steams, Horace P Stevens, Loring T 
Swalm Charming Swan Theodore L Terry J 
Herbert Waite Irving J Walker Shields Warren, 
Ralph WIggin, Charles F WHinsky Philip D WT 1 
son Edward L Young Jr 

SuB-ComnTTEES 

Clinical Piockau — Richard H Miller Chairman 
Horatio Rogers, Secretary 
Sacrrmc Exhibiti — Robert B Greenough Chair 
man Charming C. Simmons Secretary 
Harvard Medical School Proorau — David 
Cheever Chairman Magnus I Gregerson, Secre- 
tary 

Publicity — Frederick J Cotton, Chairman Gordon 
Morrison, Secretary 

Entertainment or Foreign Guest* — Horace 
Blnney Chairman William M Sheddcn, Secre- 
tary 

Public Meeting — Alexander Begg Chairman 
Dwight 0 Harm, Secretary 
Clinical Bulletin — Frank Ober Chairman 
Ophthalmology and Otolaryngology — George 
L, Tobey Jr, Chairman Lyman Richards, 


ON ARRANGEMENTS 

Secretary, Otolaryngology Theodore L. Terry 

Secretary Ophthalmology 

Office as Elected 

President Donald C Balfour Rochester Min 
nesota. 

Vice-Presidents Arthur W Allen Boston John 
A. Gunn Winnipeg 

Regents for term expiring In 1937 Samuel C 
Harvey New Haven Allen B Ka navel Chicago 
Charles H. Mayo Rochester Minnesota Alexander 
R. Monroe, Edmonton J Bentley Squier New 
York. 

Members of the Board of Governor* for term ex 

ring in 1937 Ale. render W Blain, Detroit John 

Buchanan, Pittsburgh Thomas 0 Burger San 
Diego Claude A. Burrett New York John E Can 
ns day Charleston Robert S Cath cart. Charleston 
Dwight F Clark, Evanston Marshall Clinton, Buf 
falo Malvern B Clopton St Louis Leighton C 
Conn Edmonton Juvenal Denegri, Lima Arthur B 
Dud, New York Curtis A Evans Milwaukee 
Lilian K. P Farrar New York Murray N Hadley 
Indianapolis Robert E. Halahan, Buenos Aires 
M J Henry Louisville Alfred B Hemck, Panama 
Frederick C Irving Boston Chevalier Jackson 
Philadelphia Edward Jackson Denver Herman L 
Kretschmer Chicago 1 hfllp H Kreuscher Chicago 
Ambrose L Lockwood, Toronto. William E Lower 
Cleveland. Hugh MacLean Regina James Monroe 
Mason, Birmingham James R McCord, Atlanta 
Edward B McDaniel, Portland Stuart McGuire 
Richmond John O McReynolds Dallas James F 
Mitchell, Washington Benedlcto Montenegro Sao 
Paulo Howard C Naffzigcr San Frandsco Julio 
Nln y Silva, Montevideo E Payne Palmer Phoe 
nix William W Pearson, Des Moines. Alexander 
Primrose Toronto Alexander Randall Philadel 
phia, Edwyn P Reed, Valparaiso Junes A. Sher 
bendy Y r oungstown David Silver Pittsburgh, Fer 
ris Smith Grand Rapids William Harvey Smith 
Winnipeg Robert B Stewart, Topeka Raymond P 
Sullivan, New York John E. Summers Omaha 
Agnes C Victor, Boston James Craven Wood, 
Cleveland Arthur M Wright, New York. 

Member* of the Board of Governor* for term ex 
piling In 1933 F Gregory Connell, Oshkosh, to serve 
the on expired term of Burton J Lee deceased 
Austin B Schjpbejp Vancouver to serve the un 
expired term of Frederic N G Stare deceased. 

Member* of the Board of Governor* for term 
expiring in 1936 John C. Wilson, Los Angeles, to 
serve the un expired term of Robert C Coffey de 
ceased EmmeU L. Irwin New Orleans, to serve the 
nn expired term of William W Grant, deceased. 
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REPORT OF THE 1934 CONFERENCE IN BOSTON 


AN abstract of the paper* and discuaaion* pre- 
A\ seated at the seventeenth aniroal Hospital 
Standardization Conference beW in Boston, 


October ij-18 xgjg, li found in the fallowing ps^es 


Dr Wlltiim D Haggard, pait president of the Col- 
lege, presided 


THE KTW DEAL DC nOWITALI 
\\ 11x1 \u D Haooaid AID Nashville The 
changing conditions in the economic structure nuke 
it Inounbent upon the hospital to keep step with the 
p ro g r es a of otner forces in our social fabric The 
prepayment plan of hospitalization, employed In 
many quarters, hu the new principle of allowing 
people of very moderate means who cannot or wiO 
not budget their incomes to make provision foe 
sickness The insurance principle has through «U of 
the depression been the 00c thing that has stood up 
it a so strongly ingrained in American institutions 
that it deserves a fair trial in the hospitals 
The training school foe nurses should receive a 
great deal of thought at this conference There is an 
enormous surplus of nurses in tins country and this 
a socking a hardship because of severe unemploy 
moot co nip on* The plan to utilise graduate nurses 
wherever pcouhle with ward sendee maids com 
mends itself for senoos consideration. If fewer 
nurses could be graduated ail could receive employ 
ment the patients would Dot suffer and the hos- 
pitals would not lose thereby 

Hospital* must have more regard for the righti 
of the patients who are often on account of Illness 
and fear not in a position to fend for themaelvei sa 
people do in health The pnndnle employed In the 
best hotels that the guest Is always right" should 
be a slogan in every hospital TJu pchtni Is aJwoyt 
ngkl 

The nMe of the hospital as a finishing rear for 
graduates in medidoe should ever be borne In mind 
Ample living quarters with a working library and an 
increased number of autopsies should be provided 
The best hospital attracts the best Interne More- 
over, the type and efficiency of the interne are of 
Incalculable benefit to the hospital 
The standardization program of the College has 
been an i aspiration and a means of stabilization to 
all hospitals, if edictne and nursing have anti dpatad 
the poildes of the New DeeL The embodiment of 
a definite code of ethics In business and Industry b 
a wise and beneficent extension of the are-oid etMci 
which have ever bssa practiced and cherished by 
both profesriens. 


The United States and Canada contain the best 
and the largest number of hospitals of any country 
In the world They have lived up to their optxx 
t uni ties, are making great progress, and will acapt 
themselves to the Deeds of our economic coatflboa, 
whatever it may be Trustees who have the respon- 
slbdity superintendents who have the leadership 
directresses of nurses who Inculcate the blessed art 
of n arsing the physicians and surgeons, who by 
example and precept, combine the tender sobdtous 
heart with gentle and willing ministrations, will in 
the future as In the past, make our American hos- 
pitals the greatest Institution* of our dvlhxatlon. 


irVEHTEEHTH AXNUIL HOSPITAL ITAirDAlDIIA 

mrs atroir 

Fas* arm H Ma*ttv M D Chicago The 
Hospital Standardization movement has proved to 
be of distinct benefit not only to the hospitals which 
have achieved approval but abo to the patient, the 
physician, the interne, the name, and the com- 
munity 

Hospital Standardisation assures efficient care to 
the patient through better medical staff organiza- 
tion, competent personnel, and adequate diagnostic 
and therapeutic faoHdes Further the writing of 
medical records, the era mi nation and study of path- 
ological ipedmena, the regular review and analrris 
of the clinical wort and many other procedures of 
detail and precision assure a more accurate dhgnoJa 
and rational treatment for the p ati en t All this 
means speeding up treatrosnt through shortening 
the days' star in the hospital, reducing compbei 
tlons, and what is more Important, lowering tbs 
mortality rate. 

The approved hospital provides the phjaldan 
with a pr o p er environment m which to work Not 
only has he the Deccssary facilities at hi* dis posal, 
bat also a well trained staff to assist Mm T hrough 
recording the history of hls patient, thronah proper 
use of the diagnostic and therapeutic fidLtlas, the 
itaff conference, the dlolcopathcJagicaJ conference 
and other features mads available in the approved 
ho sp ital, th** physician 1* not only a hie to giva belief 
care to hb patient, but because of organized and 
systematized efforts he b constantly improving ab 
armamentarium of scientific knowledge FlnaDy 
hia own professional status I* Improved, for h a a 
known as an ethical practitioner who take* a definite 
stand against the splitting of f«a , , 

The hos^tal finds It an advantage adntnta 
trail vefy socially and economically to oe approved 
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which makea for a more complete and efficiently 
functioning organization u a whole. The m ini m um 
itandard provide* the hospital with fundamental 
principle* pertaining to the best plan for aaauring 
good profemonal care to patient*. The carrying out 
of the principle* of the minimum itandard give* 
better assurance that the administration f* func 
tlonlng In a manner to best fulfill its purpose. 

Because of its organization, equipment, and per 
sonnel the approved hospital a fiord* the interne and 
the none better supervised experience. To this end, 
it U now cut tom ary for young graduates of medicine 
and ttudent nurse* to seek information as to which 
hoipitals art approved. 

In rant instances the commnnity is directly or 
indirectly Interested in Its hospital* The fact that 
they are living np to universally acknowledged and 
accepted standard* of professional organisation and 
service ihould give the community greater confi- 
dence and pride In such institutions indeed, many 
people requiring hospitalization today leek the ap- 
proved hospital knowing that such an institution 
u organized *0 as to give adequate care and efficient 
service to the rick and injured 
Now I have the pleasure of presenting to you the 
annual Hospital Standardization report for 1954 

a summary or report— 1918-1934 
(1) Seventeen surveys of hospital* of 100 beds and 
over 

1918 — 69* hospital* sun eyed 

89 hospitals fully and provisionally approved 
iz 9 percentage approved 

1934— 1 <$49 hospital* surveyed 

1 560 hospital* fully and provisionally ap- 
proved 

94.6 percentage approved 
(a) Thirteen surveys of hospital* 50 to 99 bed* 
1921 — 812 hospital* surveyed 

33 s hospital* fully and provisionally ap- 
proved 

41 3 percentage approved 
1934 — r^S° hospitals surveyed 

692 hospital* fully and provisionally ap- 
proved 

65.9 percentage approved 

(3) Eleven surveys of hospitals of 25 to 49 bed* 
1924 — 307 hospital* surveyed 

49 hospital* fully and provisionally approved 
15 9 percentage approved 
1954 — 839 hospital* surveyed 

2 *8 hospital* fully and provisionally approved 
27 j percentage approved 

(4) Ten surveys of Government hospitals of the 
United States 

1923 — 100 hospital* surveyed 

90 hospital* fully and provisionally approved 
90 o percentage approved 


1934 — nS hospitals surveyed 

1 18 hospitals folly and provisionally approved 
xoo percentage approved 


Total surveyed 3 53® 

Total fully approved 2 «>9 

Total percentage fully approved 62 4 

Total provisionally approved a? 1 

Total percentage provisionally approved. 7 6 

Total not approved 1 058 

Total percentage not approved 30.0 

Total rally and provisionally approved 2,480 

Total percentage fully and provisionally approved 
Hospitals 100 bed* and over 94-6 

Hospitals 50 beds and over 83-4 

Hospitals 25 beds and over 7 0 0 


GUIDING FUNDAMENTAL PRINCIPLES TOR PREPAY 

1IENT OT HOSPITAL AND MEDICAL SERVICE 

Charles A Duxes M D Oakland There are 
certain definite general principles to be followed in 
the organization of any periodic prepayment plan 
which are directed toward obviating the known 
difficulties and dangers threatening the success of 
special forms of medial and hoepital service. The 
American College of Surgeons ha* stated these 
principles a* follow* 

M a. Periodic prepayment plans for medical service 
should be free from the Intervention of commercial 
intermediary organizations operating for profit 
After deduction of the derial costa of operation of 
the fund and such accumulation of reserve a* may 
be advisable In the interest* of the contributors or 
may be legally imposed, the full amount paid by the 
contributor* should be available for medial and 
hospital services. 

'll In the Interests of the patient, the organization 
of plan* for the periodic payment of medical and 
hospital costs must be under the control of the 
medial profession in co-operation with the hos- 
pital*, and such other alliea service* as may be in- 
volved in the individual project, together with * 
group of d risen* representative of the whole com 
m unity and of Industry who are interested in the 
successful operation of the plan. 

* c. The prindple of free choice of phyiddan and 
hospital by the patient must be assured to the end 
that the responsibility of the Individual phyiidan 
to the individual patient shall always be maintained 
When hospitalization Is required, this choice must 
of necessity be limited to the physicians and rur 
geon* who bold appointment* on the staffs ol the 
hospital* partldpating in the plan or to those pby 
tidan* and surgeon* who are acceptable to the 
hospital. It U further recommended that only 
approved hospital* be admitted to partidpation in 
such a plan. 

“d. The compensation of the physician and of the 
hospital should be estimated with due regard to the 
resource* available in the periodic payment fund 
and ahould be baaed upon the ipedfic services ren- 
dered. 
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M e The organliatiaxL and operation of any plan of 
tM» type matt be free from any feature* not in 
accordance with tbe code of ethic* of the medicjJ 
profession, which code ha* been oUbUihed for the 
protection erf the patient 

"f The medical organisation participating in such 
t plan nnat urnme responsibility foe th* quality <rf 
•emc* rendered " 

Tb* American College of Surgeon* condemn* the 
practice which Involve* tbe sale of a contract by an 
Industrial organisation to an individual phvscun 
or group of phyrioan* for medical or hoapital *exv 
ice* for ita emplojce* Such a practice encourage* 
commercial competition and should, therefore, be 
entirely eliminated 

It I* ray belief that tbe duty of assuming leader 
ship fo this movement rests with the medial pro- 
fession and the hospital field, who ahould take con- 
trol of all me* '.urea directed to this end They ahould 
not frown upon new method* of practice designed 
to meet the needs of the public for medical and 
hospital care Rather the v are the ooea who should 
encourage the trial of new method* However new 
plana ahould be carefullv evaluated a* to the niece** 
of their reaolta before Lbev are ofJered for general 
adoption And the evaluation mail be made by the 
medical profeaaion and the hospital field themaelve* 


THE DEVELOyXENT OP PEltODXC PREPAYMENT 
PLAN* roi HOSPITAL CAR! IN ENG LANE 
SrDWty Lure, UBE Liverpool There are at 
present in Orest Britain over 6 Vi million tub- 
senbera to Bntiah Hospital Contributory Scheme*, 
wbo with tbcir dependent* comprise approdtnattly 
t$ million lodivtduals jaaured of hospital care In 
case of neceawtv without additional cost to them- 
selves In June, 1534 there were 10 mill >00 em- 
ployed person 1 comjmlaonJy enrolled under National 
Health Insurance, and as tbe voluntary hoapual 
cantntwtory fund* mainly include person* Insorwhle 
under tbe National Insurance Acts It fa evident that 
about two-thirds of the compulsorily Insured pooo- 
lation of England are also end tied to receive hoapital 
maintenance The official policy of tbe Bntiah 
Hospital Con tributary Schemes A notation b that 
all peraons within the national health insurance 
income limit should ultimately mbsenbe, and that 
the total amount of their aubaaiptfoos should be 
sufficient to meet the full coat 0/ maintenance in a 
voluntary boapstal 

It was not originally intended that the aubacnp 
tions from the workmen and people of limited means 
would suffice to cover the coat of the boapstal care 
that they would receive It waa felt, however, that 
tbe contribution* received m this way would be 
much greater In total than the meager voluntary 
coo tribu tiona made by these people at time* of 
hospital lHuea* Tbe Bntiah Hospital CoGtnbntory 
Scheme* were not primarily insurance plans for 
distributing the coat of medial care among people 
accustomed to paying hospital b£H» at the time of 
(heir ilclneS* 


The estimated average amount paid by Tn gtt^ 
contributory fund* to the voluntary hospitals U 
■boat ten dollar* a week, equal to about 70 per cent 
of tbe actual cost of maintenance Thi* doe* not, 
of course, reimburse the hospitals for their service*. 
But when on* considers that English workmen a* a 
dan paid considerably lea* th«n half the coat of 
service* received before the contributing schemes 
were introduced, the voluntary hospitals mar be 
regarded as profiting by the new plan* There is a 
powtng consciousness that English contnbutcvr 
fund* must accept an obligation of meeting the full 
coat of maintenance of contributor! in voJunUry 
hospitals A few scheme* have done so Tbe coo 
tributor* receive free care from the attending staffs 
of the hospitals, although procedure* are fn effect 
in some places by which members of the hospital 
staffs are paid from tbe contributing funds 
There are appro timntdv 150 contributory scheme* 
in England, and nearly every voluntary haroftal 
participate* In the benefit* of a contributory fund, 
either a* a single institution with a limited number 
of subscriber* or as one of a group of hospital* «tr 
log an entire community The larger mods hold 
membership In the British Contributory Scheme* 
Aaaoaation, which Include* about 130 scheme* 

Tbe contributory scheme* are usually organised 
on a community basis, as drfc movement* under 
the spon sorship of many Important agencies A 
council ** guide* the activities of collecting funds 
from subscribers and making payment* to the par 
tidpatlng hospital* Uaaslfr there is free chow*, 
not only among participating Institution*, bat 
among voluntary boapftal* dwrwhere 

The boapftal contributory schemes are offidaQr 
and enthusiastically endorsed by tbe British Medical 
Association, which also recommend* that adf-wp- 
portlng plan* for the middle daasea be adopted 
throughout the country 

THE nOlPJTAL IN BETEOiElCT AND UmtCWTCT 
AiEHOWE II Schwttaiea, S J Pb D . St Loaf* 
A* the gospel of atandardixattoo is tbe ultimate ideal 
of dvfliratKic, so have w e striven for atandanhsatiev 
in hospital activity Nature preceded atandardm 
tion, and ataodarthaation fa regarded aa an improve- 
ment on nature In early day* one hospital waa not 
Uka another In atmosphere. In effectfveneaa, In pro- 
cedure*, fn personnel, they differed one from another 
Today w* have the aatWaoioo o! knowing that 
even though thare era more hospitals than ewer 
before they are also more uniformly better We 
ha vs given to the people th* service which waa 
demanded Even though Impossible demand* have 
been made, the heap! tali have not been ctmtant 
merely to *ay " this £» impo**Ibie, they have dee* 
tbe rmpoaalila. They hare made thenadve a-w H 
In one — magnificant hotel*, fuDy equipped adantmc 
laboratories, schools for professional trai n i ng , dy- 
namic centrn of sodal influence, musing home*, aim 
In many case* plac em ent center*. No oth er sing le 
group of matitutlnna has been expected to serve to 
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many. such diverse, and such Important needs of 
today*i civilization. And the hospital has fully 
answered the demands made upon it 

This Impossible task has become poulble through 
a dearer definition of objectives, a searching work 
analysis the adaptation of means toward the ob- 
jective, the definition of requirements, and the 
enforcement, largely voluntary, on the part of hos- 
pitals themselves of the standards baaed upon needs 
and the tasks to be performed to fulfill those needs 
In short. It has been made possible through the 
process of standardization 

And yet, in our efforts to bring Institutions to a 
uniform degree of achievement and excellence have 
we lost nothing at all? It la a universal law of nature 
that everything achieved must be paid for in sacri 
fice — that success hero means failure somewhere 
else. Is it not true that when all thinking is done 
all problems solved, and all difficulties answered by 
a uniform formula the Institution ceases to live 
actively because it has ceased to vary actively ? 
Each new adaptation in nature is only a precursor 
of a suc c e e ding adaptation adaptation to environ- 
ment when it becomes static spells death to type and 
Individual Adaptation which progresses spells 
greater excellence and greater perfection. I plead 
therefore, for increased activity of those internal 
forces which express themselves In initiative re 
lourcefulneasj new ideas, new applications, the 
research spirit, the conscious effort to variation. I 
do so because I cannot but be convinced that only 
by paralleling progressive standardization and pro- 
gressive individuality can the hospital be of the 
greatest service to a constantly changing local and 
national environment 

My hope Is that h capitals may be guided by the 
professional organizations which are re-creating 
them. But mv further hope is that in that re-cxeu 
tiou there shall be as much emphasis upon the re as 
upon the creation the re-creation implies perma 
nency in the midst of transition Let each hospital 
know what it stands for adopt the standards and 
the adaptations to a changing present with prudent 
wisdom m accord with its individuality and con- 
tinue to serve in dose co-operation and harmony 
with other institutions like itself the needs of this 
c h a ngin g world The hospital type will best be 
preserved by preserving the hospital ■ individuality 

zuiuaE TRENDS IN HOSPITAL MANAGEMENT AND 
SERVICE 

Bert W Caldwell, M D Chicago There is a 
constant tendency to increase the service of the 
hospital so as to benefit a larger number of our popu 
lstion. Oar general hospitals (a majority of which 
are voluntary) are serving the public b> providing 
in patient care, out patient care and in extending 
home care. General hospitals are developing a pro- 
gram bv which the character of their service will be. 
Both in pnirpose and in fact general hospital service 
They are opening their wards to the care of mental 
cases. They are offering their facilities for the 


accommodation and care of tuberculous cases — 
parti culartj in the Incipient stages. There is a very 
definite tendency to use hospital service for com 
munkable diseases instead of sending these cases to 
the contagions hospitals or to the so called pest 
houses. In developing this program the hospitals 
are affording improved opportunity for the training 
of internes and residents in pisychiatric, tuberculosis 
and communicable disease climes 

There Is a definite movement in hospital service 
to provide prenatal care and to supervise the expect 
ant mother during the prenatal and postnatal pc 
nods. There is a definite trend amounting almost 
to a material change, In the development of adequate 
maternity services in the general hospitals. 

Hospital service is showing a marked tendency 
towarti a closer association with the general diig 
noetic clinic the treatment and prophylactic dimes 

The larger problem m hospital management today 
is to encourage the use of existing hospital facilities 
It is the hope of the hospitals that every person 
suffering from any disability or disease whatsoever 
may have the advantage of competent hospital care 
In a hospital near his home, at the earliest moment, 
without Inconvenience to himself or family ana 
without economic disaster following his hospital 
care. The utilisation of existing hospital fadlities 
with etch Institution giving a satiafsctory profes- 
sional service, would solve the economic difficulties, 
not only of the institutions themselves, but of the 
members of the medical and nursing professions who 
staff them. 

There are not suffident hospital fadlities in the 
metropolitan centers of the country — hi the tax 
supported institutions, in the mumdpal and countj 
general hospitals— to take care of the indigent sick 
who apply for admission Had it not been for the 
voluntary hospitals service to the sick poor during 
the post 4 years, the people of this country would 
have suffered beyond any conceivable measure. 

There must be full recognition of the fact that 
the changing era has brought varied problems, and 
that the old order of things, so long established 
must change to meet the new challenge and serve 
the best interests of public, phyaldan, and hospital 
alike. v. 

Leadership in thought and action must come from 
these associated groups. This leadership must de- 
velop that order of thought that svstem of proce 
dure, to which the piubllc will give Its sympathetic 
co-op>e ration the system that will secure a unanimity 
of support, and that will provide on the one hand 
the desired medical and hoapital care for ill of our 
people, and on the other hand a fair remuneration 
for the services which pffiysidsni and hospitals 
render 

THE PROPER INTERPRETATION Or IIOSPITAL 
SERVICE 

Newton E Davis D D Columbus, Ohio Hos- 
pital service properly interpreted, indudes the very 
best type of organization as It relates to the manage 
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m ea t tad department*! service o< the hospital Tbe 
tmpoxtinre of nring human life main It necessary 
that the very best trtlned personnel bo piiced in 
charge <rf the organization width is retpormble for 
the panning of the institution For too long t time 
organization under trtined teaderahip has been for 
tuitous, rather thta required in hospital sendee 
Too many hospitals hire been merely boarding 
house* with some fialitie* for the nursing of the 
sick 

The modem ho*pit*l mint meet til the require 
menu of tbs highest form of orgarrixatkm In iU 
erery depirtment Thu requin tc ccrrer* trained 
expert* in accounting, buxine** adminlitratioa, tad 
dep*rtir*utal organization Thi hospital l* reipon 
lihU for the technical *ervfce which i* rendered to 
th* pit ten U It t*, therefore, necessary that all of 
th* technical aerv ice such a* laboratory X nr me 
ta holism, and other type* of special *ervicc, trail be 
conducted bv people who are specially trained to 
ban die tbe department* to which they are assigned 

A proper interpretation of borpttal service a* it 
relates to tbe Standard of medical and rurgicxj prac 
Uce ha* been made bv the Amen can College of Sur 
gecna which, through iu promotion of itaff organi- 
zation and departroenralmng of medicine and rur 
gery ha* laid down fundamental principle* which 
ahonld be recognized and followed by every hospital 
in tbe world which expect* to render the highest 
tvpe of service to tbe patient Erery Dew procedure 
winch tbe Am mean College of Surgeon* ha* set 
forth during tbe past 15 \eara ha* been a step in the 
right direction But the hospital* hare been *krw in 
accepting these high requirement*, and many are 
>et without the necessary rtandanfixadon and staff 
program, hence are not rendering to tbe public tbe 
t\ pe trf soen titic imnc* which they could render if 
the\ a ere proper! } stand* 


the\ acre properly rtandardixed 

Marled advance ha* been made in nursing educa 
Uoo in the United State* and throughout the wodd 
in general Tbe insistence of the American College 
of Surgeon* that medical and anrgical practice be 
of the highest t\pe hi* necessitated imp r ov emen t 
in the theon and practice of nursing service The 
pro gres s made ha* been in keeping with the Increased 
effioenev and eflediveneaa in hospital organization, 
technique and standardization The hospital which 
merely run* a boarding school for young women, 
with some practical nursing service, cannot qualify 
today under the beading of a modern hospital 
The hospital has long parsed the period of being 
merely a life aaving matt tu two The pr oper inter 
pretatKm of the modern hospital lead* us to state 
that a hospital must, through it* vmting nurees, it* 
interne service as well as the service of tbe medical 


e service of tbe medical 


and surgical rtaiLcoraider tbe public a* a vital part 
of it* program The relationship of the hospital to 
the work 0/ pubiic agencies, such u child welfare 
organization*, public health clinic*, and the agenoe* 
which are working socially for the control of epa 
demies and communicable diseases, must be ertab- 
Ushed In thfi regard the hotpatal act* as a co-ordi- 


nating unit which relates the individual who U ID to 
the community as a whole, and likewise bring* th* 
gohUc Into a definite social relationship with th* 

FMXOTLKJ GOVUUJTXG THE 1KXATIOX OT 

EADTOLOaim to nomrALg 
\1rac1 C. Chkhttk, hi D \\ ashlogton, D C 
The radiologist must be a duly Bern led physician 
with adequate trai nin g and experience in all branches 
of radiology The radiological department must be 
under the direction of the radiologist, and he or a 
qualified assistant must ipod ample time therein 
to see every patient snd to supervise every era min* 
tioa or treatment Ilia service must be such si to 
insure the dement of medical consul titkm in every 
case examined In the department HI* tmancul 
arrangements with his patients most be the same as 
those of other member* of th* staff th*t is, be should 
fix tbe fee foe service* In each case Hu finaodal 
arrangement with the hospital muit be such that the 
hospital rec e i v e* ample payment for all e epees* in- 
curred by it, ioduding a aufficient amount to ccrrer 
obsolescence of apparatus On the other hand, the 
hospital should not make a profit from the operation 
of th* department nor In any way share or fit the 
fees of the radiologist. 

Much advantage accrue* to the ho«pitsi when the 
radiologist drawa to hi* department a considerable 
percentage of his wart from outside. The hospital 
Lucre* se* Its prestige bv having a first-class radio- 
logical department and increases its percentage of 
bed occupancy through the hospitalization of pa 
bent* bdng treated in the radiotherapy department. 
An additional advantage of great importance is that 
thl* is a method by which a hospital of even mod- 
erate *ixe may have a firat-cias* radiofogical de- 
partment which b entirely self -supporting Such 
advantage* quit* offset any advantage to the radwl 
ogist from hi* so called monopoly of the work In tint 
hospital It ha* been said that tbe hospital mast 
offer to the radiologist a special - concession ” but 
the fact it that the “concession" 1 * mntuaL The 
radiologist must abandon the advantages of pnrats 
office practice, must be subject to tbe calls of eroer 
gency work, and must do a much larger percental* 
of charity work than he would in a private office 
location. 

In addition to routine duties which require foil 
time tervice in the hospital, the radiokwbt must do 
his part In instructing internes and residents, also w 
a ttending and taking part In all cbnicopa tbologital 
conferences of the staff Furthermore, ha mint nave 
frequent consultations with the hospital pathologist 
on case* studied by both. 

Tbe American Board of Radiology ha* dctw taken 
its place among the examining board* for the spe- 
cial tie* and there are already indication* that it *nh 
exsrt a most wholesome influence In raising the 
standard* of radiological practice. It b confitoth 
expected that hospital accrediting and standardizi 
two agencies wffl presently require that the baa* 
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of radiologies! and other rpedsl departments shall 
be dip! 0 mates of the • pedal examining boards, thus 
helping to Insure high quality of service In every 
department 

STATvDAB-DS TOR obstetrical service 

IN HOSPITALS 

Georoi \V Kosuax, MJD , Neff York When 
we discuss standards we must have in mind not the 
sdoption of mere routine procedures which are ap- 
plicable to all cases, but rather the adoption of those 
procedures which have been found by trial and 
experience to be the safest and most suitable. Then 
we most make use of them In the Individual case 
with whatever modifications may be necessary 
It should be the aim of good obetetrics to restore 
the patient to her previous natural life. She may 
have been severely damaged by a labor accompanied 
by operative delivery Her generative organs may 
be displaced, her genital tract lacerated, her kidneys 
damaged and other organs affected in auch a manner 
that tne> have not returned to normal, and yet she 
may have failed to show these conditions through & 
rue of temperature. Tho arbitrary interpretation 
placed on temperature readings In most hospital 
services Is evidently in need of revision. 

The development of adequate standards for the 
hospital care of pregnant patients will be reflected 
In the home care of such women. In addition to so 
called standards we must consider other factors 
in hospitals that Influence recovery It must be 
admitted that the increase of hospital deliveries has 
not resulted in a corresponding decrease of maternal 
mortality and morbidity Hospital confinements In 
many instances seem to have degenerated. If I may 
be allowed that expression into more or less art! 
fidal forms of delivery and it is worthy of note thst 
In many sections of this country the operative ind 
deoce has Increased by leaps and bounds during the 
post few decades Also worthy of note is the con- 
siderable variation among individual institutions. 
Large public hospitals report over 90 per cent of 
normal deliveries private hospitals well known and 
acknowledged to be excellent, show less than 50 
per cent of normal dellveriea 
Undoubtedly reform In hospital management of 
labor cases is necessary and there Is equal need for 
developing standards which will Improve the situa 
tion 

OBSTETRICAL COMPLICATION* IN THE WOMAN’S 
HOSPITAL, NEW YORK, STUDIED IN ORDER TO 
ESTABLISH PROPER STANDARDIZATION POR 
STATISTICAL PURPOSES 

Georoe Gray W aid M D Byron H Gorr 
II D and Albert H Aldridge If D New York 
The usual practice of obstetrical clinics in reporting 
their maternal morbidity in percentages based on 
fixed postpartum temperature criteria Is of little 
value for comparison, since there is no uniformity 
In the methods employed. At bolt It is only an In 


tea irate Index of possible puerperal sepals, and takes 
no account of the many other serious complications 
which are certainly morbid.” T\ e believe the ob- 
ject of reporting maternal morbidity should be to 
establish data as to whether or not the function of 
bringing a child Into the world has been a normal 
roceo. Therefore if ft woman at any time during 
er pregnancy, labor, or puerperium baa a condition 
or disease which complicates the process of child 
bearing so that it Is not normal, it should be classed 
qnder the heading of maternal morbidity if this 
term is to be used. Irrespective of whether the ab- 
normal condition has a certain degree of postpartum 
fever as a symptom. e believe thst temperature 
alone is an insufficient and in many Instances an 
Inaccurate criterion to use if we would correctly 
classify our morbid cases. 

Studies of our cases show that certain patients 
have significant postpartum complications without 
any elevation of temperature and that some pa 
tients have complications with slight persistent 
febrile reactions who would not be considered 
morbid by any of the prevailing criteria. 

If our purpose la to determine whether or not a 
certain pregnancy’ is normal we believe that the raie 
should be consuhued throughout the entire process 
from the onset to the completion of the involution 
Therefore, the antepartum intrapartum, and post 
partum complications should be included in statis- 
tical studies, instead of basing maternal morbidity 
rates on one symptom alone, namely a nse in tem 
perature. Then we w-fll be able to have a much 
better appreciation of the price of childbearing and 
the efficiency of our care. 

For purposes of comparison and evaluation of 
methods, a knowledge of the temporary or perms 
nent maternal disablement of our patients as a 
result of childbirth will be of more value than the 
estimation of pcuriblc sepsis as indicated by a single 
rise in temperature which Is all that the M mor 
bldlty rate now In vogue means. 

Our objections to present criteria for *0 called 
puerperal morbidity 1 may be summarized as Jol 
lows (1) criteria are not uniform ty) criteria ere 
based entirely on one symptom nse In tempera lur»- 
tj) certain patients have significant pent pert 
complications without any elevation of temperatu 
(4) certain patients have significant compliant 
with slight persistent, febnle reactions, who * j 
not be considered ' morbid ’ by any of the 
criteria. 

We fed that there Is an urgent need ol t. - 
uniform standard for the determination of ;« 
morbidity Such a standard should be L— 
consideration of all symptoms and pbyycv 
rather than upon a tingle symptom \ 
suggest that the standard be spop*orr" 
tional organization such as the Ammo-” 

Surgeons. \\ e would suggest that tit/- 
perai morbidity be abandoned L 
vagueness of its meaning and tiro t 
conditions and diseases associated 
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be classified under three headings Mindy ante- 
partum. Intrapartum and postpartum complications 
is ha* become our practice at the ft omen 'a Hospital 
during the past year 

EEGtTLAIIOX AKD COVTEOL OT OBSTETRICAL PIAC 
TICE OF NON STATT FHYUCXAXV Ut rXtnlOIIONg 

Samuil A Co*g*ovz, Jr D Jersey City In no 
field bis the Ubenhxation of stall practice been 
broader than In obstetric* Many a general hospital 
the surgical service of which remains o omen promis- 
ingly dosed, permiu a wholly open field to anyone 
desiring to admit obstetrical patients And m do 
otber field ts such untrammded practice b) physi- 
cians of Little or no special comp* tcnce apalAo of 
such tragic results 

Through questionnaire* sent to 46 general and 
special hospitals, it was found that 71 4 per cent of 
the obstetrical serrlcea arc open” ao far as pn rate 
patients are concerned only 5 7 per cant 10 far as 
public patients are concerned Of the total services 
open,' only 70 4 per cant dawned control of prac 
tice 

Hospitals rtnenDy would fall into j classes so far 
as control or obatetncal practice a concerned In 
th* first group adherence to technique only n re 
quired Control bv indirect moral suasion only is 
curated In group t»o In the third daae are those 
hospitals which control by courtesy staff grading 
Control is achieved in the fourth group by restriction 
of appointment to courtesy staff. In group five 
control ts bv specific requirements o I consultation, 
strongest where such requirement Is universal and 
unequivocal 

The establishment of paper rules by no means 
suffices to safeguard patients Some provision must 
be made for the constant contact of the Institution 
with the patients This the Margaret Hague JIa 
term tv Hospital provides through rest dents, young 
men of adequate obatetncal training and com- 
petence, * ho are constantly associated with the 
courtesy staff attendants in estimating obatetncal 
situations from time to time This association Is 
unobtrusive tactful, and a usually welcomed by the 
attendant Indeed, so dependent do some phyn dans 
become on the residents that it has been necessary to 
bane a specific ruling against the residents exercising 
a consultative funerioc m reUtam to them 

OcraajocaDy boa ever the outride man resents 
the sarvallancB of ha work and it Is then Decesaary 
for the resident to act with firm decision, forbidding 
Ilbdt interference if Decenary pending contact m Itn 
executive authority ft e cannot escape the fact that 
hospitals do owe a direct moral responsibility to all 
patients admitted and mast *ee to It that they 
receive medical care of high competence even If the 
phywdan of the patient s choice be not capable of 
giving it without the augmentation of his capacities 
through the consultation and asatstanc* of others 

In any hospital the adoption of regulations per 
tabling to th* work of the attending staff mast be 
reinforced by constant, active acrotiny of tbeir 


actual opera bon by a chief or director wlthAriun ten 
ecutfvc poser lest regulations become non-effective. 

In the Margaret Hague Maternity Hospital ao 
mother has ever died because she was permitted to 
remain In the sole care of an inadequately turned 
and Inexperienced practitioner Such a ipleaiki 
record would justify every institution s mxintainjng 
rigid control of practice 

ductshox 

Jaxxs Raglan Mole* MJ). Hartford I be 
Beve that hospital reports should have, each year a 
concise statement showing the background ol the 
dinical material Is the staff open or do*ed? What 
proportion of its cases are residents or DOD-reridenti? 
What a the proportion ol residents compared to 
total deliveries of the dry’s residents? What kind of 
patients are represented— economically? BiriaDy? 

Before evaluating any hospital report one should 
know whether each pbyridsn Is careless shout sum 
ma rising his history on discharge or whether s 
benevolent despotism forces him to do truthful and 
accurate reporting There ts undoubtedly a drive 
00 for more accurate and thorough control, and hos- 
pital staffs should realise that if they are unwilling 
or unable to exercise this control, the Is) manage- 
ment of the hospital is going to exerase It in a more 
direct and perhaps lea* pleasant manner At presort. 
roo*t ol our organisations fighting the battle of 
maternal mortality and morbidity are controlled by 
committees, a method which Is not calculated to 
produce good results 

In our community hospitals it fa almoit impassible 
to get the obstetricians to write the history and 
physical examination on their private patients’ 
records JIo*t private patients resent a perfunctory 
history and physical examination done byaofa- 
terne a day or two after delivery In order to ipan 
this gap we have persuaded the Connecticut State 
Department of Health to print and distribute an 
obstetrical reference card to all physicians domg 
obstetrics- It is urged that the record of the fint 
examination be sent forthwith to the hospital where 
cr m fi rM- m e nt b to occur This will b* of servie* to 
the hospital in gauging Its prospective number d 
births m supplying information which fa dow oftn 
lacking on the histories It will also be of service to 
the obitetndan himself wbo arrives at s 00 a 11 
for example, to deliver Mrs X and who does not 
recall what he found at his first examination 

If hospitals will furnish this prenital record « 
their own stationery it will be much more 
fsetorr The success of the 'Medical R Hereon 
Card” for general cases which has been used m 
Connecticut for the past several j-exrs bas been 
such as to lead us to believe that the ctatetricu 
card will also meet a need 

THE FUNDAMENTAL MEfOTLES UKDEELUNO VSX 
MECHANIC* AND TECHNIQUE Or mXHJIATTOV 

Hukixy T ft’tATT Madison, Wisconsin S*** 
the time that Pasteur and Lister made their cut 



HOSPITAL STANDARDIZATION 


625 


1 tin ding contribution! to surgery the development 
of the processes and technique of sterilization baa 
been among the most important contributions to 
modem surgery The work of surgery Is largely 
dependent upon an abundant quantity of sterile 
surgical supplies. The slightest carelessness on the 
part of anyone who hat to do with the preparation 
and handling of these surgical supplies may cn 
danger the life of the patient and render the work 
ofthe most skilled surgeon of little avaiL A rigid 
asepsis must be maintained from the time the pa 
tient enters the operating room until the surgical 
wound Is healed and the patient discharged. 

The sterilizing equipment of the hospital plays a 
most Important part m producing and maintaining 
this necessary aseptic condition. For this reason the 
surgery and its allied departments have the right 
to Insist that they be provided with the best and 
moat efficient sterilizers that can be built to aid 
them In tbdr Important work of saving hu m an lives 
But the best sterilizers are not all that is required 
for after such equipment has been secured It Is not 
only imperative that It be properly maintained but 
also that it be promptly and effectively serviced by 
competent and efficient help 
Tne function of the sterilizer is to kill pathogenic 
bacteria. Its efficiency depends entirely upon the 
thoroughness and completeness with which this is 
done. The most effective way of destroying bacteria 
is by coapltting or solidifying the protoplasm of 
the celt This is accomplished through the medium 
of heat and It has been found, through laboratory 
experiments, that the degree of heat required will 
depend upon the conditions under which the heat 
is applied. Authoritative observers do not agree on 
the exact degree of heat required to kill the more 
resisting types of pathogenic bacteria. Their find 
ings range from 230 degrees to 248 degrees F this 
heat to be applied in the form of moist steam for a 
period of time ranging from 5 to 25 minutes. AD 
will agree that the work of destruction will be effec 
tlvely accomplished If the disease producing bacteria 
are subjected to a moist heat of sso degrees F for a 
period of at least 25 minutes. To insure a conserra 
tive margin of safety the pressure sterilizers should 
be operated for a period of to minutes under a steam 
pressure of 18 pounds which will provide a moist 
neat of *55 d eg r e es In the sterilizer chamber This 
will give a temperature of c degrees higher applied 
for a period of time 5 minutes longer th«n that 
recommended by the best authority Even this con 
dition however will not alwayi guarantee a com- 
plete sterilization of the dressings. A moist heat of 
at least 250 degree* must thoroughly penetrate to the 
center of the packs of dressings ana be maintained 
there for the reauired period of time. Unless this is 
accomplished, all germ life present will not he de- 
stroyed even though there Is a temperature of *55 
degrees In the sterilizer chamber It is important to 
know that the proper temperature and moisture 
reach the center of the largest pack of dressings that 
b being sterilized. ThU can be assured by packing 


the dressings properly In the sterilizing chamber from 
which the air has been removed. B> means of the 
vacuum ejector and other devices that have been 
provided on modern sterilizers, air can be removed, 
thus insuring the necessary penetration of the dress- 
ings 

a semmne analysis of steam in sterilizing, 

SHOWING HOW PRECISION METHODS MAY BE 

SUBSTITUTED FOR THE INDEFINITE METHODS 

NOW IN VOGUE 

Wei din B Underwood Erie, Pennsylvania 
The greatest handicap encountered In establishing 
safe sterilizing systems Is the heritage of rolsmfor 
mapon about steam that has been handed down 
from the period of the introduction of steam steril 
lien Nurses have been taught to gauge sterilization 
by the inexact method of measurement of pressure 
rather than temperature. 

The temperature of steam is the one bacteria des- 
troying property Pressure Is only Incidentally im 
portent. Steam is effective in sterilizing at relatively 
low temperatures by virtue of its mobture content 
Saturated steam, as produced In the normal steri 
Uzer contai n s a defi n ite amount of moisture. Its 
only variable factor with respect to Its sterilizing 
properties Is temperature. It it known that saturated 
steam at a temperature of 240 to 250 degrees F cor 
responding to pure steam at 10 pounds pressure, will 
destroy all pathogenic organisms in a brief Interval 
of time 

The relation of presaure to temperature in saturated 
steam is dependent upon the degree of sir evacua 
tion from the sterilizer At 15 pounds pressure, the 
maximum temperature to be secured within the load 
of surgical supplies may vary between si 2 to 250 de 
gree* F , depending upon the degree of air evacua 
tion. 

The pressure of air In the sterilizing chamber ad 
versely affect* sterilization In four distinct ways the 
m a ximum possible temperature will be reduced 
there will be radical variations m temperature in 
different parts of the chamber for an appreciable 
time the time required to reach a uniform degree of 
temperature will he seriously prolonged, the pene 
tratiou power of a mixture of steam and air b far less 
than that of pure steam. 

Sterilizer* operated by pressure without measured 
regard for air evacuation and resulting temperatures 
often become hazardous. The performance may be 
anything from excellent to very poor but neither re 
suit b In the slightest degree indicated by the pres- 
sure gauge Tests in hospitals show glaring incon- 
sistencies. For example, a machine operated at 18 
pounds pressure for to minutes developed a maxi 
mum temperature oi J51 degrees F A machine 
operated at 10 pounds pressure for one hour de- 
veloped a maximum temperature of 220 degrees F 
A m ac h ine operated at 20 to 29 pounds pressure for 
one hour developed a maximum temperature of 231 
degrees F 



6j6 


STJRGER\ GYNECOLOGY AND OBSTETRICS 


SUndardixatioo of slerilmng procedure* Deed* (o 
include deUili of Loading ana preparation of sup- 
Rarely are there two he* pi tail found using 
ldentica] methods Movement of air and at earn 
within any steriliser la alwxyi actuated by gravity 
from the top toward the bottom, which fact naj ug 
nlficant bearing on loading and preparation. 

There u rather radical conflict of kle*a retail re to 
the requirements for atcrfl nation, due probably to 
past inaccurate method » of gauging performance by 
pressure Some authoritative body ahould dearly 
define limltmg temperature and time factor*, In order 
to bring about aafe a tan dardl taboo and to iccorn- 
plnb practical, sensible reformi in sterilisation proce- 
dure* which will be leaa expensive 
OMtlVAnOKB 03 a nrPTTJZA TIOV or DXIMDIG5 

with srreme RcratExac to rrEErunxc 

C-HAKBEI TXIOULATDXES AXD Til El* BELA 

i-ircr to rmmxnt coazt te iff eba tuxes 

At® cuuujtn 

S R D Hrwrrr M D and Ltla C Beldtco, 
R N St John, New Brunswick One year ago we 
began a atudy of our iterflmng practice*, mainly 
with the Idea of establishing a relationship between 
the temperature a* recorded on the at earn and pres- 
sure chart of each sterilizer. and tba actual tempera 
tore a* recorded by a reliable thermometer In venom 
loatsoe* within the at mining chamber more spe- 
cific ally within bundle* in the center of drum, center 
of ordinary bundle*, in solutions, glove*, pow aer. etc 

We observed that by preliminary heating of the 
at miner that a, the ateam jacket, lor a few minute* 
before proceeding with the dereiopment of racuam 
and actual atenCxataoo, it wa* relatively a simple 
matter to produce regularly a vacuum of approxi- 
mately 15 inch** The va cu um waa more rapidly 
and, what I* more important, more completely ob- 
tained, bv the preliminary heating Our sterilisers 
are inspected every day by our chief engineer and 
all screens are cleaned not le** fcquently than o act 
daily 

flie minimum almlirlng temperature of 155 de- 
gree* F reo cured by our procedure wa* not reached 
within the bundle in the center of the drum, in ail 
insta nce *, until after 30 minute* had elapaed What 
wa* recorded foe thi* interval held good for all snbae- 
quent intervals, up to and Including 60 minute* 
Theoretically thsrefore, our temperature chart 
would lead the unwary to believe that the good* to 
be sterilised were exposed to our required tempera 
ture for an hour Actually we have satisfied our 
tdrta that it require* the lapse of one-half hour be- 
fore that required temper a ture is rea ched in all 
Insta nce* 

From the observations made In 6S6 temperature 
1 todies, 616 of which were submitted to oar patho- 
logical department for bacteriological atudy »« feel 
justified In am ring at the following ctmdinloc* 
(1) we have satisfied ourselves that our sterilisation 
practices are eminently safe (s) we bell ere that wa 
nn obtain more complete raemnn by preliminary 


heating of the Jacket, (3) » e beUere It ahould be pos- 
sible to reduce the time required for our stanhnmg 
procedures (4) there m a fairly consider* hie and 
consistent discrepancy between tba thermometer 
Intra-dram, bundle etc. temperature* and the tem- 
perature on the steam chart In tbc majority of in- 
stance*, during the early periods of *tenknticn 
(5) ae are unable to satisfy o m selv es thu there L» 
any method as safe and accurate as that of utifirmg a 
thermometer within bundles. (6) there Is a vtxr 
definite Irregularity of behavior of steam perwtn 
tlon, under Identical cnodrttjm so far as we can pro- 
duce them. For example, of tbc intra-drum tempere 
tore* reported at stenfirlng level, by thermometer 
there ■ a spread of 19 degree*, one bundle shoving 
*33 degree*, another bundle 154 degree*. At to min- 
utes, just tikmg this interval as an example, we find 
that this group atudy dad not, relatively speaking, do 
as well from the t em perature standpoint as those 
studied at 15 min ute*. As expected, the doer epa ri- 
des gradually became less, until at the end of 30 
minutes, speaking of drums again, our final records 
show only a difference of t or 3 minute* 


CHECKIXO AXD COVTBOLUXO POTrOPEEATIVZ 

isrtcno-c* 

Has OLD L. Fo«S M D Danville, Pennsylvania 
Some fonn of complication scram panic* a certam 
number of all snrgiaU operations In the beat of our 
botpital* even when the most modem technique is 
used However aach compilations should be kept 
at an irreducible minim um Pooiblr even with the 
greatest care, 3 per cent of operations will be kl- 
fowed by *ome cocnphcaUon. 

Of all compilations approximately two-thuds 
ha veto do with the wound* themselves Fortunately 
most are innocuous and are the remit of contamina- 
tion with the ordinary akin coed- A high percentage 
of wound Infections following “dan operations” u 
inexcusable Catgut plays a certain rolt but rela- 
tively frw compilation* are the remit of Infection 
Introduced by the suture material alone 

Most postoperative wound complication* remit 
from actual “breaks” m surgical technique, the type* 
and varieties of which are legion Some of tbe more 
common are insufficient sterilization of instruments, 
giovea, And gown* frwnffiaeut preparation of the 
hand* of surgeon* and nurse* eare kmnr* * 00 the 
part of the surgeon* or nnne* in the handfing P*** 
to coming to the operating room, of Infected material 
— all too frequently Infection fa transmitted as the 
result of unintational ardcvine** In matter* of per 
•ocal hygiene Sporadic occurrence* of wtwnd com- 
plies tioc* resulting from Infection with the harmo- 
fytic rtreptocDceos are frequently traceable to cm 
tain member* of ths operating room pence DdvW 

are earner* and who constantly harbor the org*™^ 

in their Opper air passage* A careful masking of t se 
mouth and no*e of a ch person m the operating room 
will eliminate this tourer of infection 

The njddence of postoperative wound infection 
▼ana according to the oca tlon of the opersticg 
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room. For example on the ground floor It ■will be 
relatively high while on the top floor It Trill be rda 
lively low It likewise varies according to the degree 
of scrupulous deanline** with which the room is kept, 
the number of people in the room and the extent of 
disturbance. 

Every well conducted hospital should have a care- 
ful record of postoperative complications, partial 
ltriy a list of postoperative wound complications and 
Infections. If they occur consistently with a fre 

3 uency above the normal or irreducible minimum 
ie fact should be made known immediately to the 
superintendent the chief of staff or some individual 
in authority whose duty it should be to take steps to 
correct the evil. Furthermore, every operating room 
employee and ever} surgeon operating in the institu 
tlon should be constantly aware of the presence of 
such a record and should be willing and ready when- 
ever the inddence of trouble with operative wounds 
U excessive to institute a thorough investigation 
with the object of improving conditions promptly 
A surgeon who regularly has a high Inddence of in 
fected wounds following operations performed on 
dean cases should not be long tolerated In the 
modern hospital, and by the same token the super 
intendent who being aware of an abnormal inddence 
of wound infections on a certain service does noth 
ing about it, should be replaced by someone more 
conscientious and competent Civilization has ad 
vanced too far to permit such laxity The dean 
surgical patient has a nght to expect a dean hospital 
a dean surgeon and, following the completion of his 
operation, a dean postoperative wound. 

SOME SOCIAL AND PERSONAL PROBLEMS OP 
SURGICAL PATIENTS 

Ida M Cannon Boston Medical social workers 
whose professional function is concentrated on the 
patient as a person and on his human relationships 
wish that it might be made dearer to surgeons 
that our interest indudes not only the surgical end 
result, but more especially what is happening after 
the surgical end results are dismissed from attention 
We believe that the patient would bene t from 
more satisfactory co-operation between surgery and 
sodal service m this area. 

The relation of character and personality to the 
experience of shines* has always been a subject of 
major interest to social workers We have considered 
that our service was primarily concerned with char 
acter under adversity and that sickness and pain 
and facing of death and prolonged crippling disease 
brought special tests of character 
We are hearing increasingly these days of the in 
traduction of psychiatry into the general hospital, 
the purpose of which is better understanding not 
only of functional disease but also of the functional 
factor so often present in organic disease. The con 
tribution of p sy c h iatry to medicine b only beginning 
to be appreciated, or at least so it seems to many of 
ns social workers who are turning to psychiatry for 
deeper insight into human motives and the conflict 
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ing forces in personality May not psychiatry have 
something to give to a better understanding of the 
patient in the surgical ward where we iee at work the 
forces of fear and loneliness and bitterness which 
have been called retrogressions of spiritual growth? 
I believe that both psychiatry and religion should 
have something to contribute to these problems. 

It b the psychic shock In surgical experience that 
would seem to need exploration At least we may be 
come more skillful in preparing the patient who for 
the first time facts the startling experience in the 
hospital ward and operating room which to us are so 
very familiar and congenial. Surgeons often state 
that their skill b to give nature freedom to do her 
mysterious work of repair The patient must of 
course bo the one who must finally struggle through 
the personal problems. Collectively may we not 
at tain finer methods of freeing the patient to make 
more satisfactory repair of the psychic wound? May 
we look forward to the time when evaluation of end 
results will cover not only the physical findings and 
the functional capacity such as are noted in the end- 
results of fracture cases but will also seriously con- 
sider the capacity of the patient to carry on in his 
human relations? I realize that personality and char 
acter offer probably the greatest variables but thb 
serves to emphasize the necessity for more earnest 
consideration of the problem. 


EXPERIENCE WITH A HOSPITAL JOB. PEOPLE Or 
MODERATE MEANS 

Morgan J Rirra, hLD Boston The Baker 
Memorial, the department of the Massachusetts 
General Hoepital for patients of moderate means, 
has now been in operation for 4^ years. An Increms- 
iDgnumber of patients has been cared for each year 

The Baker Memorial plan is summarized as — 

1 The offering of moderate rates for bed care and 
for special services in a hospital unit large enough to 
facilitate economical administration. 

s Co-operation with the medical staff whereby 
moderate fees are charged for professional services. 

3 The unifying, by consent of the medical staff 
of all fin a ncial dealings with the patient under the 
hoepital administration so that the patient is not 
presented with two or more independent bilb for 
hospital and professional care, respectively but with 
a single bill collected by the hospital, which in turn 
puses over to the physiaan hb agreed fee 

4 An endeavor to minimize the amount and cost 
of special nursing 

5 An effort to provide all the service at cost, 

without charity and without profit ^ 

The rates charged for board and other service* are 
designed to cover the costs, with the building occu- 
pied to about two-thirds of capacity A sufficient 
number of floor nones b provided so that special 
nursing is seldom necessary and b allowed only ifT 
patient needs more care than can be given by the 
floor 

Practice in the Baker Memorial b limited to mem- 
bers of the staff of the Massachusetts General Hospi- 
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tal and the llaaaachuaetti Eye and Ear Infirmary 
The ataff haa agreed to a *cbeduk of limited profes- 
sional fee*, with a maxim tun of $ijo, rtgamleai of 
tbt length of stay or number of physJdaD* involved 
Tbe hoajatal undertake* to »ee tiat only patient* of 
moderate means, *bo cannot afford to pay higher 
fee*, are admitted Of ioo co caeca tire admmroni 
the avenge Income * at $ j *71 go per cent had in- 
come* lew that $3,000 54 per cent lea* than $1 000 
Requests for admission* from people with Income* 
lm than moderate are much more nnmertma than 
from those who might be considered a* weil to-do 
Ninety seven per cent of the patient* art referred to 
tbe hospital* by member* of tbe itaff only 3 per 
cent come directly from other doctor* 

The Baker Memorial h*» not yet become self 
supporting It fca hoped that it will be when occupied 
to about two- third* of capaaty The first 4 year* 
hid a defiat aTcrafing $63,000 a year For tbe first 
t year* the Julius Roaenwaid Fund agreed to par 
half the defiat The balance and tbe entire deficit 
after the third year must be earned by the charitable 
fund* of the Muaachusett* General Hospital In 
1034 there ha* been a greater occupancy and a 
tmall e r deficit The ctanddence of increased occu- 
pancy with increased buame** tetivity would *eem 
to indicate that with economic recovery tbe BakeT 
Memorial will be able to pay lti way 

a mu or Tin; nanT hou* day toil hospital 
SPECIAL KVZfES 

Sally Jamison R N Boston A renew of a 
trial period of the 8 hour day for boapital apcaal 
nuraes wa* made during tbe 5 month*, May through 
September. 1934, at the Massachusetts General Hos- 
pital and tbe Massachusetts Eye and Ear Infirmary 
A companion with 1933 wa* difficult, aa the neces- 
sary data were not recorded, but baaed a poo tba 
at* tuticx winch were available, the following state- 
ment* are of interest 

During the trial period, there wa* a dally areiage 
In tha two institutions combined of 731 patient* 
The number of call* for special nurse* which were 
filled wa* 3 778 Tbe morning period of aervice 11 
from 700am to 3 00 p m the earning from 3 00 
pm to 11 cop m the night from 11.00 p m to 7 00 
am The charge for each period ia $4 So to the nnrte, 
and jj cent* to the h ospi t al for each of two rural*, 
making a total coat to the patient of Ire for 14 hoar* 
of icmct Uoder the new system, the boapital itself 
haa thu* far not added to it* personnel The change* 
m cent to the patient with the 8 hoar plan were re- 
ported to be ej follow* General H capital, average 
ward patient who wa* ipedaled, an Increase of 
$16 03 per patient per month (part of the increase in 
1934 was due to the special apparatus required for 
several patients In for long period* of special care) 
Phillip* House (private pa niton) Increase per pa 
tient of $S 30 per month private pavilion of Eye and 
Ear Infirmary Increase per patient, $7 78 per month 
Baker Memorial (for persons of moderate me* pa) a 
decrease per patient of ft 08 per month 


In reply to a quest bona Ire sent to the 3 group* 
meat vitally con cer ned, 1*3 nurse* gave onanfanou* 
approval 01 tbe 8 hour day of 100 phyriaant, 6 re- 
served an expression of opinion, 13 did not approve 
6 approved with min or reservations, 73 fully ip- 
proved *30 patients replied as follow* — u had 00 
bail* for comparison, rl disapproved, jn approved 
without reservation The data of comparative earn- 
ing* and day* of employment seem to indicate an in- 
crease in both figure* However it must be remem- 
bered that few nurse* had accurate figure* for 1933 
to that the number of studies wa* small, and that 1 
mine now ha* to pay for one mod daily which foe 
meriy was furnished 

Reliable record* of the employment of indrvtdual 
du tie* show that tbe 8 hour day has brought spread 
of employment At tbe Baker Memorial, during a 
period of 5 moo tba In 1933 149 nuraei a ere employed, 
while during tbe comparable number of moetia in 
1934 a *8 nurse* were employed There wa* some in- 
crease In tbe dally census of patients, but not auffi- 
oeol to product thli tpread of employment In the 
FhiOfp* House during 5 months of 1933 180 ntLr *e* 
were employed daring the comparable 3 month* in 
1934, jit acre employed The daily ceoac* was only 
•lightly higher In 1934 In the general boapital in 
1933 1 st nurse* were employed during tbe 5 merthi 
during the comparable 3 month* of 1934 193 nurse* 
had employment There was practically no change 
In the daily census o Impatient* 

Based on 18 year* of Interviewing prospective 
applicant* to school* of nursing, 1 »m of the cpauco 
that an 8 boor day for hospital special nurse* afll do 
much to reduce tbe parrots objection* to m uri n g as 
a vocation for tbor daughter* I believe that tin* 
change mill bring more joong women who pomem 
Integrity of character an acceptable social back 
mound, attributes of desirable personality rod a 
higher level of education, to the profession of nurs- 
ing Any plan which will tend to accomplish tin* 
result t* worthy of »enoui conri deration, foe It miH 
improve nursing from tbe standpoint of tbe h oa fft i l , 
of tbe curse, of tbe physician, and of tbe patient 


HOW I, AS A UOCTTAL TEUITEE, VIEW UT 
aKiPOtnaiLiTY 

Id* M Caxmow Boatoa Tbe first daty ol ■ 
trustee a to s crept a* tbe central pairwse of the 
boapital the skilled *nd ready care <k the tick and 
injured In *o far as tbe hospital provide* an 
trinity for education of interne* and none*, thb edu- 
cation*] function should be secondary to the carta 
tba patient It Is a happy fact that tbe higher the 
quality of conaiderstion and care of tbe patient, toe 
better will be the basis for good tea ching cf doctors 
and nurses The trustee must be Interested In intca 
Ing to any sen on « complaint* about service 
sympathetic bearing ol inch complaint* often re®* 1 
in the tsaue disappearing Into thin air 
can often be made that disarm tbe critic. If thert » 
ground for complaint the duty of tbe trustee » ~ 
ex press gratitude for having tha situation brought 
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official attention and to make every effort to have it 
corrected. 

Next to obligation to the patient is loyalty to the 
professional group* within the ho* pi t&L There ihould 
be respect for each position in the organization 
There should be scrupulous care not to undermine 
the authority of those placed in position* of author 
ity and responsibility Deference is due the profes- 
tloniJ group* when question* concerning professional 
service are brought to the board of t rui tee* for con 
sideratlon. 

Comm uni ty relation* *hould be of special concern 
to the trustees. It should be remembered that in 
accepting the appointment of trustee one is not only 
a special representative and interpreter of the hospi 
tal to the community but also a special represent* 
Uve of the community to the hospital There should 
be a sensitive interest in a program for the hospital 
that will take into account tne changing needs ol the 
community There should be a f eeling of responsi 
bflity for keeping abreast of the most progressive 
thought concerning hospital administration. 

The poiltlon of a hospital trustee is one of those 
elastic responsibilities that cannot be measured in 
hours of service. The board is Invariably made up 
of busy people who must fit this extra, service into 
already crowded hour* It therefore rest* with each 
trustee to see the full scope of the responsibility 
accepted by the group making up the board of trus- 
tees Within that joint responsibility there is the 
obligation on each trustee to see what special con 
tnbutlon he can make bo that collectively there may 
be within the board an Integration of special contn 
butions 

DOW 1, A8 A HOSPITAL PILES IDEKT DISCHARGE 
DUTIES 

Fuller Barnes Bristol Connecticut I have 
always felt that experience is one of the best teachers, 
and that the president of a hospital if he is at all ac 
tive, must necessarily have an intelligent knowledge 
of all departments and of as much of the work as 
possible. 

Each year in our institution the trustees appoint 8 
members to an executive committee, 5 laymen and 3 
doctor* The medical and surgical staffs, which are 
well organized nominate 3 of their own members to 
this committee each year The executive committee 
meets once every month with the superintendent. 
Each member know* exactly what he Is responsible 
for and takes an active interest in seeing that the 
various departments function effectively Thu 
relieve* the president of much worry and Is an ideal 
situation from his standpoint There is a separate 
committee for the training school of which the pres- 
ident is chairman. 

The trustees of the hospital meet at the call of the 
president, once a year for the annual meeting 
They are men of standing and mean* in the 
community who have the interest of the hospital at 
heart, but their positions are more honorary than 
active- Each year they go over the progress of the 
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hospital and to a large extent follow the recommen- 
dations of the president and the executive com 
mlttee for the following year 

I fori It my duty to work dosely with the finance 
member of oar executive committee I endeavor to 
attend the teasion of the committee of the Con- 
necticut Legislature having to do with appropria 
tions to hospitals, and attempt to keep the appropri 
ation m line with what we feel we should have As 
a trustee of the Community Chest I endeavor to see 
that the hospital receives a budget allowance ade 
quate to meet the running needs of the hospital 
The budget committee is composed of the chairman 
of the executive committee, the finance member and 
the president. W e run on a very strict budget which 
is checked each month. Bristol Hospital has never 
been in debt 

I have always taken a great Interest in keeping 
the public informed as to what the hospital ana 
training school are doing endeavoring to see that 
we get publicity of the proper sort and that the 

E ubuc knows items of interest in regard to its 
ospitaL For this reason we distribute widdy our 
annual report. 

I coniider it the duty of every active president to 
visit his hospital at least once every 10 day* oftener 
if possible to talk over current events with the 
superintendent who appreciates moral support and 
a dose sympathetic understanding. While visiting 
the hospital I endeavor to call on as many patients 
as possible and talk with the nurses and riocton in 
an effort to maintain the spirit of co-operation and 
friendliness which Is to essential. 

Having delegated authority' whether to a com 
roittee the superintendent, or an employee, the 
president should never go over their heads, but 
work through them in whatever questions may arise 
He must not ddegate too much to his subordinates 
and ihould not permit problems which should be 
settled to remain unsettled. The president must 
maintain a capable and friendly organization in 
which all committees and employees work together 
in close harmony *0 that no problems are allowed 
to get beyond control 

DOt\ I AS A TRUSTEE, JUDGE THE EFFICIENCY OF 
OUR HOSPITAL 

Inoerboll Bownrrcn, Boston The trustees are 
responsible for the policies of the hospital if they 
allow the superintendent or the staff to dictate these 
policies efficiency will be decreased Trustees may 
be sure that their hospital is not lacking in efficiency 
If it is approved by the American College of Sur- 
geons approved for interneshlp by the American 
Medical Association, and Its school of nursing 
approved by the State Board of Registration. 

In studying the efficiency of a hospital the book 
keeping department is an excellent place to itart 
The daily record of patients will give an idea of 
whether the doctors are making use of hospital 
facilities. The treasurer’s monthly statement* will 
show If expenses are being met. Statistics from the 
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record room file* *111 reveal many important fact* 
A trortee may learn what the mortality U In mi 
temal case* and what percentage of patient* are 
being discharged relieved or not relieved 
\ not her good place to check efficiency u in the 
boiler room This can be under the supervision, In 
addition to that of the superintendent of a trustee 
aho baa a technical knowledge of bow boOera should 
be fired 

Doctoca are generally very free In their criticisms 
of the wav a borpitsl a ran and by talking a 1th 
them Informally a great deal can be learned. At 
lea at once a j ear at rav bo*prt*l the medical and 
surgtcsd staff* meet with the trait ee* and art given 
an opportunity to nuke suggestions At lea it ooe 
mtmbo of tbe staff la oo tbe executive committee 
and be la able to keep the committee informed ai to 
bow the docton feel In reaped to tbe efliaeocy of 
tbe hospital 

It li i good plan to place each truatee on a 
different committee to that be can come into contact 
with • penal activities The monthly meeting* arc 
made more id (creating by tbe reports from each 
truatee who h able to Impart knowledge concerning 
a specific department 

An excellent wav to learn whether a hoapital b 
filling the need* of a com mom tv 1* by reading letter* 
wntten to the superintendent by patient* aho hare 
been discharged Another mean* t* bv judging tbe 
type of interne* If a hoapital can get Interne* who 
were graduated Dear tbe head of their das* at roed 
>cal *chool it l* tafe to R> that the institution will 
be efficient 

If a truatee is attbog to give the time, he can 
easily learn whether hb hospital ts being run effi- 
eienth not onlv by attending tbe trustee*' rocetiup 
but by visiting the hospital at Tanou* time*, day or 
night, by bong on friendly term* with tbe doctor* 
and all thoae wbo are conned ed with tbe hoapital, 
from the superintendent to tbe orderly and by 
being a member of at least one committee of tbe 
truatee* The more you know about your boipital 
the more pleasure you get out of being a truatee 

TOUCH CLDflC 1ECOXM 

JahmT \lt, M D New Oricam It l* possible 
that the solution of the cancer problem reata with 
tbe tumor dime record To be adequate It is essen- 
tial that the record have completeness and accuracy 
coupled with simplicity Long questionnaires are 
undesirable because they lack flexibility that is, 
adaptability to tbe Individual case They tend to 
stress form rather than content and make for per 
fund ary stereotyped, mediocre record* Neverthe- 
less, there are certain necesRry point* of information 
which must be contained routinely and unless 
fo mu bed on the printed psge these points may 
easily be overlooked and neglected, much to the 
detriment of tbe record Uniformity aod standard- 
isation are therefore desirable and necesiary but 
they must be tempered with sufficient elasticity to 
preserve tbe individual feature* of every case 


Tbe following b an outline of an adequate tumor 
dude record 

i General Identification data advantageously 
assembled on a printed page 

*- Summary sheet, serving si s guide to the re- 
ran oder of tbe folio and In tended to furnish the 
essential points In the case record at ooe gtince 

3 Statistical form containing Information ab- 
stracted from the record and tabulated for tbe pur 
poses of clinical research. 

4 Complete history and record of physical exam- 
ination at the time of tbe first visit to tiw dinlc, as 
exhaustive and personal aa those talm Id a surgical 
or nxdlcal service 

5 Reports of all roentgen- ray studies with tbe 
corresponding plate number* 

6 Record ox all rilrrtcal laboratory exanunatMia, 
especially the Wassermann reaction and hnno- 
grams 

7 Reports of tbe pathological department oo 
riaioc sections either from biopsy or operative speci- 
mens, or both, with tbe dates and corresponding 
slide and specimen number* 

8. Grapolc Information including photographs 
In chronological order photomicrograph* whenever 
possible and (flarrama made to scale of the lesion 
and the region affected 

q Social service information 

io Record of the treatment Instituted, whether 
surgery oc radiation or a combination of both 

ii Toilon-up records, embracing tbe nrogre** 
notes made by members of tbe medical staff at tbt 
patient s periodic visits to the dinlc, and entries 
made on tbe record bv the social worker 

u Miscellaneous, Including tbe various release 
forms" employed at different hospitals 

Two points deserve special emphasis — tbe need 
for complete radiation records and tbe value of good 
graphic sheets \ ray and radium treatment sheets 
must have complete information They should ha\e 
a diagram of tie part and lesion radiated • bowing 
tba actual position of radiant fod m addition to a 
statement of tbe method and the type of radiation 
empiored tbe type of container and its strength, 
and tbe filter used, the duration of exposure, the 
surface dose, and slse of the tumor and distance 
from tbe skin 

TTTT USE or THE NATTOV4L KOUXWXATUX* 

H B Logie, M D, New \ ork While hospital 
staffs are exhorted to keep adequate record* Id 
order that they mav be approved, tbe ultimata pur 
pose of record keeping la not hist approval, but the 
promotion of mutual Instruction sod *df -education 
Before the hospital record system can be perfec ted 
and attain its prope r Importance the attitude ol the 
hospital physician in writing case histories fflmt be 
altered. 

The w bolesome principle of the SUtJdfJ 1 *mt*- 
d*tar» */ Dutatt Is tbe point of view Dhatrated 
every page that disease Is a proeeaa, not * thru 
Adherence to this principle prtacbes in It* quxt 
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tbe necessity of determining the course of events 
which constitute the morbid process It tends to 
dignify the process of diagnosing and naming dis- 
eases. since names take on a live meaning when they 
are cnosen only after a clear and logical process of 
clinical thinking Between the lines of the Nomtn 
dot arc is the constant exhortation to the clinicia n 
to define his case completely in clinical terms and 
the warning Is there that the names of the super 
fidalities of disease are not diagnoses Moreover 
the clinician finds that many of his pet terms are 
either cloaks for ignorance or merely partial dug 
noses and therefore not diagnoses at all. Here, 
then, is a task for the thinking man and not a dis- 
agreeable duty to be relegated to the most immature 
of the hospital s physicians or even to lay employees. 

The question two years ago was whether physicians 
would shirk tbe added responsibility or would re- 
spond to the challenge The answer can now be 
given. Diagnoses are so much more comprehensive 
and complete in many of the hospitals using the 
Nomtnriaittre that were It not for the speed and 
accuracy of the coding system, record room* would 
have difficulty keeping pace with them. Case* are 
diagnosed more fully and the record of the hospital s do wed with a convincing foi 


X nence is kept more faithfully not because of 
. and regulations, but because the physicians 
wish them so This, then, is the foundation upon 
which the National Conference haa come to build 
that drnlcal thinking is at the root of all medical 
practice, diagnostic, therapeutic, and prognostic 
and that the Improvement of any hospital depends 
in large measure upon how fully its physicians 
realize that the record of its successes and erron 
and failures, and of the mark of advancing medidne 
In its practice must be an open book for those who 
wnte its history and those who follow 
The National Conference on Nomenclature of 
Disease In the beg innin g contemplated only a 
nomenclature comprehensive enough to serve as a 
national standard. It soon learned however that 
nothing but the most accurate possible classification 
of diseases would serve as a standard for all, and 
that tbe system to be set up must be adaptable to 
an accurate, complete and readily usable system of 
record keeping. So far as has been possible, the best 
medical thought In this country and to some extent 
in other countries, has been put at the disposal of 
the Conference. The Conference has been com 
pelled to hew as doeely as possible to the line of 
clinical accuracy Moreover had it not determined 
at the outset that the nomenclature was to be 
dlnknl and not merely anatomical or physiological, 
ft would have been compelled by the parallelogram 
of forces to adopt this broader view of disease 

BASIC PRINCIPLES IN THE TRAINING OT RECORD 
LIBRARIANS 

Jessie N Habited Rochester New York In 
addition to suitable personality which Is most essen 
tlal a record librarian must have the proper cultural 
and educational prerequisites. College training 


coupled with a proficiency In shorthand and typing 
Is preferable. The minimum requirements should 
be set at s years of college train in g and should in 
dude a foreign language, preferably Latin. With 
this background the student should be not less than 
si years ol age. She should be required to present a 
certificate of good health. The make-up of her 
character and personality should be studied for a 
suffident length of time through observation, and 
her recommendations examined closely, to ascertain 
whether she poasesse* the necessary poise and other 
essentials. Upon completion of the course the stu 
dent should be required to pats with credit a com- 
prehensive examination prepared by tbe Board of 
Registration of the Association of Record Librarians. 

The length of the course should be a period of not 
less than 6 months. 8 months Is preferable In 
structors must be selected with extraordinary care 
and have at least the same educational background 
expected of the student coupled of course with the 
advantages In experience which practical application 
during a penod of service has given. The time of 
such experience has been set at not less than e yean 
of actual hospital work. A person should be en 
do wed with a convincing forcefulnesa and a dignified 


earnestness m order to qualify as an Instructor for 
only to the extent to which she possesses such 
characteristics can the be assured of gaining the 
confidence and respect of her students 

Hospitals in which tbe student is to receive train 
ing may be divided Into two classes. First, tho*e 
connected with universities which can give the edu 
cational background at the same time that the 
student is being given practical experience Second, 
those which without a university connection will 
give the practical training to the student who is 
already equipped with the necessary educational 
qualifications. 

Any hospital applying for the privilege of training 
students should be a general hospital with a capacity 
of not lesa than 150 beds It should have an out 
patient department, an accredited Interne service 
a school of nursing a sodal service department, and, 
most important of all, it must possess all the stand 
ard facilities required by the American Hospital 
Association, the American Medical Association, and 
the American College of Surgeons. The hospital 
should charge a reasonable tuition or fee for the 
training and should not treat the student as an 
apprentice, but provide her with suffident doseiv 
supervised, practical work to permit the actual 
application of classroom theory 

Thus, we are endeavoring to establish a new mile 
•tone In the progress of our profession, to lift it to 
the plane Its Importance justifies, and to create 
standards which will assure its continued develop- 
ment and expansion as a necessary collateral branch 
of the medical arts. It Is our sincere hope and wish 
that we find a co-operative tolerant attitude on the 
part of an our associates, and that through such 
co-operation our efforts may lead to the favorable 
results which our sincerity of purpose warrants. 
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010 AHIZATIOX AND UANACEUEXT Or A MEDICAL 
1ECOBDS DEPARTMENT IK A 137731 HOSPITAL 

SisteT M Patxioa, 0 S.B B S Duluth When 
the Standardisation program of the American Col- 
lege of Surreooi began La 1918, a new era opened for 
all hospitals, and in a special tense, for hoard tab 
nnrW thr ml ni g rrnent of the vaiidO* reilgioUJ 
Saterhoodi It *u with the iplrlt of their founder 
that the Sbter* act about to comply with the require 
menta of the College One of the moat difficult 
requirement* to be met *u “That accurate and 
complete recordj be written foe all pa den u and 
filed in an accearible manner in the hospital " 

A veil organised medical record* department 
tbcrald have a chart of orginlsat>oa This include* 
the board of director*, luperintendent, medical 
itaff medical record* libra nan mutant*, and at 
time*, itudrat librarian* In in»tltutwo* where atn- 
dent librarian* are trained affiliation with aome 
nearby college la necessary Record Uhrariana 
ihould hold membership in the AaaociaUon of Record 
Librarian* of North America 
The major function* of a record* department are 
to contribute accurate data for the adendfic itudy 
of diaea*e by the itaff and Interne*, and coose- 
quendy to improve the care of the tick In con- 
duct lnj research, rcctmia are eaacntial In the 
treatment of anv given diseaae the record* on that 
di*e**« ihow vnat ma* done for the patient, the 
reaaon why It wa* done, and whether the method of 
treatment produced the be»t re*ulti posuble Rec 
ord* alio give an anahau of the phvucian* work in 
the hoapital which mformaUoo can be used In 
making appointmenU to the hoapital ataff Staff 
meetings and pathological conference* could not be 
beld without making nae of record* 

In our experience the belt locaOoa for the record* 
room u In the main hoe of passage It ihould be 
centrally located became of the conUct which the 
record* librarian molt hi\e with *11 department*, 
especially w ith the regular and vial ting itiff It baa 
been adviied to place the department aa near the 
itaff room a* possible became doctor* will be likely 
to consult the record* if tbev are within eaay reach 
An efficient filing lywtem it of importance to the 
hospital and to it* medical work There ahouid be 
rimpdaty of arrangement reference material ihould 
be easily acctaslbla, and the adendfic daaalficatwu 
must be correct The atorage of record* ha* been a 
problem in moat of our hoeatala, became of the 
difficulty in finding a place where the chart* can be 
conveniently and safely kept The unit system ha* 
been acclaimed tha bat tyitem of numbering and 
filing record* In the operation of the amt rratem a 
deaignattd person ihould be available d onn g the 
night to loot np chart* of previou* hospitalisation 
The wooer a record b written after the patient b 
admitted, tbe greater lu accuracy The lupervbJon 
of re co rd* thould alw begin a* early ai posslblc. 
Socre hospitals me a check svwtem whereby the 
chart* are Inspected dally by th# personnel of the 


records department, and defidendes noted on colored 
tags placed on tbe chart. 

No chart b complete unlesa a follow-up record of 
the case after the patient ha* left the hospital I* 
included It b not enough to file the record when 
the patient b discharged ooe must follow him up 
for i or * year* to ascertain if the diagnosis of ha 
Dhreas w«* correct and tbe treatment successful 
Finally an effident record* department require* 
the effort* and interest of the entire hospital per 
•oood 

ROUND TABLE COVrEXEJ.UE PX0BLEV3 CON- 
CER NED WITH CXUnCAl RECORDS WITH fTECLAL 
DBCCWOX or USES or CL1XJCAL RECORD* 
Conducted by Allan Cjaic, hi D Torrington, 
Connecticut 

Tbe moat outstanding of the many interesting 
problem* relative to dinical records which were db- 
emsed at thb conference were the following' 
i The prompt writing of records was unani- 
mously voted a* one of tire Hiffimlrba in aim cat ill 
hospital* Se ve ral apeaker* emphasized the useiesa- 
neaa of record* long delayed and the dangers of 
record* written after tbe patient had left the hos- 
pital. TH* brought up the question of bow far the 
hospital might go In enforcing record regulation* 
One hoapital record librarian said that member* ol 
the itaff had been impended for carelessness in thb 
reaped, but that they had returned with the honest 
attempt to comply with tbe regulation! 

a Should runes be permitted to tale case his- 
tone* 5 Tim question naturally brought aome tfiri- 
i»oo of opinion between the larger aod the s m a lle r 
rnatitntxics It was, ho w e ve r the consensus that 
caae hatono when taken by a nurse do not always 
reveal the true sUtm of affairs either regarding 
family hiatorv or personal history these being con- 
fidential matters between the phrstaan and th* 
patient. It waa tbe general opinion tint nurse* 
ihould not be permitted to write case historic*, 
and that the only person who ahouid and could 

E a reliable history would be tire physician ox 
assistant Thu dacmiion brought out the 
necessity of ethical confidence not only In the 
writing of case record* but a bo fn their ha n d hng aad 
in their re v iews 

3 The use of care record* for purposes of research 
and investigation was discussed it length S hould 
tbe physician be permitted to taka tire records from 
tire hospital 5 Some of those present Indicated that 
under special circumstances a phyifaan ihooid be 
permitted to take tha record* out of the bospitalfw 
tire puipoae of research or Inveatigatioo or in order 
to prepare hi* cases for Fellowship in tbe American 
College of Surgeon* or tire American College ef 
Fbyudins It w*» the general consensus, however 
that tire record* ahouid not be removed from the 
hoapital for any purpose except on subpoena « the 
court It waa also the majority virw that th* hos- 
pital should provide a plica where physicians on the 
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stuff might review record* without taking them out 
of the institution. The question of whether or not 
the record* department should assist physicians and 
lurgeons in preparing their record* for the College 
of Physician* and College of Surgeon* was discnased 
and it was dedded that every assistance possible 
should be rendered these men, and that the records 
ahould be typewritten However the physician 
should make some arrangement with the record* 
department of the hoepltal for carrying out this 
particular work. 

4 The permission of one physician to review the 
record* of another wa* discimed It was thought 
by tome that the physidan should obtain not only 
the permission of the physician who wrote the record 
but also the permission of the patient In reviewing 
cases for the compilation of statistics or medical or 
surgical pa piers, it was felt that this would handicap 
the physician writing the papier and if the name of 
the patient were not revealed, the consent of the 
physidan would be suffidenL 

OBSTETRICAL DEPARTMENT IN A GENERAL 
HOSPITAL 

Charles J Kiceham M D Boston The ma 
ternity deportment In St Elisabeth • Hospital is 
segregated on one floor which contains wards and 
nurseries, as well as delivery admission, and bo l* 
tion rooms. None but a matemit) patient is ever 
admitted to this department even though the ma 
ternity beds may be in great part unoccupied and 
though other departments are turning awaj patients 
for lack of available space 

Our obstetrical staff consists of a chief three senior 
and three junior obstetricians, and a house interne 
who while on obstetrical service b not pormitted to 
attend any other typ>e of patient. The house patients 
from the pirenatal clinic compjrbe a large number of 
the admissions, but any member of the hospital 
staff may send patients for delivery thus the actual 
care and delivery of cases m our obstetrical deport 
ment are distributed among a fairly Urge group of 
men. 

Upxm admission patients are sent to the admitting 
room If they are prenatal cases their record b sent 
up from the clinic. Complications, such as kidney 
or cardbc d I tease, are given 1 pedal attention, bat 
if no complications are noted our routine b to keep 
these patients in the waiting room during their labor 
P*nod here a general physical examination Is made 
and recorded on admission the nurse records blood 
pressure, pulse, duration and interval of labor pains 
rupture or non rupture of membranes, any bleeding 
or abnormal vaginal discharge, action of the fetal 
heart, and effects of any pre-dell very sedatives 
which have been ordered. Particular attention b 
paid to the fetal heart, record of which b taken as a 
routine every half hour or hour depending upxm the 
stage of labor Rectal examinations are made on 
admission and at intervab as indicated and findings 
recorded No vaginal examinations are made except 
upxm ipjcdal order 


Shortly after admission the patient b shaved and 
scrubbed, an dan enema given uni ess contra Indicated 
for any reason. As tenmnation of labor approaches, 
the patient is brought to the delivery room ana 
delivered under strictly aseptic conditions The 
delivery suite, which include* a waiting room is 
Isolated from ward* and corridors. 

Nothing but aseptic toweb and draperies are used 
in the waiting and delivery rooms, thus keeping 
them In a highly aseptic condition. When patients 
are nursing babies they are obliged to use masks so 
as to prevent transmission of respiratory Infection 
from mother to baby Patients after being trans- 
ferred to the wards are given Instructions about 
danger of infection, and are cautioned about han- 
dling or contaminating the parts or carrying infec 
tion from bdow to nlpiple* and breast by the fingers 
Routine care is given to vaginal and rectal section 
especially after bowel movements. \ ulva pads are 
used but left loose so as not to back up lochia The 
breasts are watched with care, particularly the 
nipples, for cracks and between nursings are covered 
wltn sterile waxed paper as a result of this constant 
watchfulness we are nappy to report that for many 
years we have not had a breast abscess. We use the 
rotating nursery method, and all material such as 
crib coverings, babies dothJng etc b changed 
frequently and nothing but sterile linen uaed If 
any patient runs a temporature of more than 90 8 
degrees for more than 48 hours, she b automatically 
transferred to the Isolation ward We have been 
fortunate In having no sepsis for some years, and 
our mortality rate b very low As another safeguard, 
visitors are scrutinised as much as possible, and if 
observed to have any Infection such as a cough or 
to be using a handkerchief for coryxa, the dangers 
are explained and they are asked not to visit At 
no time are children allowed to visit 

All nurses are watched for any type of infection. 
Nurses and internes In the obstetrical delivery room 
are those who have already had their operating room 
training During the training year all nurses are 
given special courses by the staff on obstetrical and 
gynecological subjects. 

CARE OF EMERGENCIES 

Coaifiuus J O’Leary M D Boston Being 
ntuated in a district through which some of the 
main arteries of travel pass Into the dty and being 
within easy range of a number of small industrial 
plants, St. Eli sabeth s Hospntal has a busy aeddent 
deportment. We are prepared to handle aeddent* 
during all hours of the day or night The department 
is In charge of one of the Sisters who b a trained 
nurse. To assist her she always has one or more of 
the student nurses. 

When the aeddent case arrives the patient i* 
taken at once into a room Immediately adjoining the 
admittance door The house officer whose solo work 
daring a period of 3 months is to handle a cadent 
cases, b summoned at once. We have a rotating 
system for our Internes at the hcupltal, and they 
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take charge of the accident service only after com 
pie tine all their other service*, the interne hi charge 
of this department b alwava well trained. 

If the aeddent U ibght the interne himself care* 
for It — alnaya, h o we ver , giving order* for the pa 
tlcnt t return on the following morning at which 
time the ywitlng surgeon tee* him and approve* 
what the Interne ha* done or institute* tuen other 
treatment a* mav be necessary 

If the accident Is *c\ ere the visiting house smreon 
i* summoned at once The arrangement at crar hos- 
pital is for 6 surgeons to take a months each on house 
case* During the time of their house service they 
*r» also on service for sencus accidents When the 
surgeon has viewed the patient he admits him to 
the hospital if he believe* tnch procedure nectsaary 
Fracture case*, if severe sre referred to the ortho- 
pedic department 

In all case* of severe head injuries patients are 
\ rayed at once Regardless of the findings, the 
patient is advised to remain in the hospital for a 
period of at least 14 hours Having spedalnta in 
eye, ear nose and throat work, all of whom are not 
far from the institution and who are expected to 
respond at once to an\ urgent call from the hospital, 
we are prepared to Use care of such cases under the 
guidance of skillful doctor* 

No operative work b done tn the aeddent room 
nor arc blood tramfunona given there Our oper 
a ting rooms, under 14 boor supervision of graduate 
nurse*, are so near at hand that the patient can be 
transferred thereto without an\ to** of time if major 
operative work u Decessary Every thing required 
for emergency work in such case* a* drowning*, 
asphnoatioGS, mono-ode poisoning*, and the like, 
are to be found right at hand in the aeddent room 
W llh such arrangement and equipment we have no 
difficulty in successfully treating the large number 
of emergency cases which sre are called upon to 
handle 

OUT PATU3CT Dtp cam EXT 

Rev Thova* J Biexxax Boston I have been 
unable to determine hbtoncaDv the gened* of the 
out-patient department Probably someone In the 
minitv of a hospital mbo was in Deed dropped in 
and a*ked if some doctor would see him, which re- 
quest waa very charitably granted Otbera, bearing 
of the service, probably did likewise and soon the 
hospital saw the dedrobdity of establishing *och a 
service for the needy This b merely a theoretical 
explanation 

The organisation of the out-patient department 
at St EUiabeth • follow* along the line* of out 
patient departments in general hasp) tab More than 
17,000 patients were treated in this department 
during the pait year 

To ate an editorial from the current Utducl 
Difeti which discussed an article entitled “The 
Plight of the Doctor” It b now customary even 
In hospitals maintained by public and private con- 


trfbutfoc*, to m a k e small charge* for medical service 
in the *o caDed free dinka. But it boa never become 
customary for the doctor to be paid for Lb work in 
these dinka. Ortcr a free patient, always a free 
patient. Doctor* hare observed that they rarefy 
ever are visited again by a patient after that patient 
ha* acquired tha free dime habit. Moat of those 
who first entered free dinks because of the economy 
depression never again will patronlre ttwfr family 
doctor " 

It u the duty of the hospital to protect the doctor 
from unworthy cases — those who dishonestly abuse 
the service of the free dink. While good focal sere 
Ice department* can do much in this matter there 
are alwaya hidden resource* which even these de 
portments cannot investigate. Would it not then 
be a good idea to make each patient coming to tlw 
tree aide bring a letter from a local phTikain slat 
mg that the esse b a worthy one* In this way the 
physician would at least hare an opportunity to 
ofler free care to the patient, and he may errs be 
remunerated at a much later date. Under present 
arrangement* he b denied thb opportunity 

uumu, cake 

K series of practical demonstration* on maternal 
care, supplemented bv motion picture*, was con- 
ducted at the Beaton Lying In Hospital by Locnr 
S Zdttex, R \ superintendent, aod heads of de- 
partments The program embraced the following 
feature* 

“ kdmbaloQ of Patient to Clinic, Eawixx Coma, 
R \ “Pbviical Examination of Patient," He* 010 
M_ Teel, ltD “Care of Patient In Labor Care of 
Patient In Delivery Room, Immediate Post Partura 
Care," Ethel Stew ait R N and assistant*. 

Care of Newborn, Formula Room," fln_xicx 
DeNioid R-h “Care of Premature Infant," 
Dototht Solouoy R N “Care of Post Partum 
Patient," Emm Caipextex, RJv , Care of Iso- 
lated or Septic Patient " Floiexcx Borrocr, R-N 
“Post Partum Clmic," Floxexcx Swahsov R-h 

A round table conference was conducted br 
Roam Jolly Houitoo, superintendent, Memorial 
Hospital, and president, American Hospital Associ- 
ation, on “ Kdministfition, PmfeswioaaJ, and Eco- 
nomic Problem*," which constituted a clearing 
boose for all question* arising out of the deflbera 
tion* of the prerloo* sewdocs, in addition to a speoai 
program of fifty Important hospital quesdon*. 

D emocat ration* and round table discusdoni m 
hospital atandardixatioo aod adnrinbtratkm were 
conducted at the Beth lead Hospital by CnUri 
F W hjsiit M D director and head* of depart 
menta, lndncEng the following The Traini ng cj 
Interne* In the Social Aspects of nine**," Exul 
Cohex “Food of Hospital Patient*/’ M®' 
Moose “Some N ursine Problem* in a Get* 1 '* 1 
Hospital,** J04ITH1 XE A. Mulitluc, R N “ 'pyb- 
cations of Buafneas Principle* in the Management 
of Hospital*, CiAU-ra F Wmxtrr M D 
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r \ the great majont\ of cases the dlag 
nosis of carcinoma is simple enough 
either chnically or pathologically and 
microscopic examination is only confirmatory 
In the early and “borderline’* cases however, 
the microscope must play the decisive rile 
To wage an effective fight against cancer, 
moreover, we must not only be familiar with 
the characteristics of early cancer but we 
must learn something more about lesions now 
loosely spoken of as “precan cerous This 
term was first used by Dubrcuflh m 1896 and 
has been widely adopted It is undoubtedly a 
good descriptive term if appbed as it should 
be, only to those processes which may but do 
not necessarily, become malignant It should 
not be construed as indicating that the lesion 
iq question represents the preliminary stages 
of cancer, though it is quite possible that some 
of them do As long as we do not know the 
cause of cancer a study of these lesions and 
of their possibly malignant potentialities 
offers a new and fertile field for the gyneco 
logical pathologist and may be expected to 
yield much in the way of early treatment and 
prophylaxis of cancer 

We have recently completed a study of ma 
tenal from the cervices of 50 individuals who 
have been treated conservatively m our de 
partment, m an endeavor to correlate as 
accurately as possible the histological picture 
and the subsequent clinical course Micro- 


scopically' the cervices all showed evidence of 
increased cellular activity 1 e., mitoses, hyper 
chromatosifl polymorphia, and hyperplasia of 
the basal layer, without, however, any evi 
dcnce of invasion Indeed all the cytological 
characteristics of cancer were m evidence 
except epithelial heterotopia. Recent e-rem 
inations have shown m spite of the cancer like 
cell changes in the original lesions, no tendency 
to the subsequent development of cancer 
Normal cervix The accepted description of 
the normal histological picture of the cervox 
vanes so markedly that it is difficult to ob- 
tain sections of the epithelium conforming 
to the textbook descriptions. The distinction 
between the three accepted strata is definite. 
The basal layer has a picket fence appearance 
with an undisturbed nuclear polanty r Mitoses 
and hyperchromatosis arc more frequently 
present than most observers have noted but 
these are merely suggestive of expected nat 
ural cellular changes necessary for the proc 
esses of growth and repair 
The thickness of the epithelial layer is ap- 
parently independent of the age of the adult 
patient and we have noticed no constant 
histological changes in the pregnant cervix 
Inflammatory processes seem to alter the 
basal layer bringing about an apparently in 
creased cellular activity Hot douches, cau 
tenzntions, and local therapy also produce a 
distorted histological picture (Fig 2) 
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Metaplasia Hie value of serial sections of 
biops) material fi fully demonstrated in cases 
of >0 called metaplasia or epidenmlxa 
tion Though In some Instances the cyto- 
logical changes resulting from the inflamma 
tory lesions do present a perplexing picture 
the cellular activity In some of the chronically 
infected cervices has frequently led to erron 
eous Interpretations, and probably accounts 
for some so called 5 year cure* In most In 
stance* the benign invasion by the squatnou* 
epithelium i* innocuous in appearance and In 
no way resemble* the ruthless invasion of the 
malignant growth Cell nests and columns of 
squamous cells (Fig 3) apparently lying free 
of surface attachment may tend to confuse 
the picture A full appreciation of the mech 
anlsm of this process tlmpllhe* it* Interpret* 
bon and lessen* the probability of errors in 
diagnosis The individual cells In most m 
stance* display none of the characteristic 
cytoiogical features associated with malig 
nancj The round cell infiltration is also less 
marked though this reaction 11 far from de 
pcndable Mitoses and hyperchromatosis arc 
not uncommon and not Infrequently the 
changes arc to marked as to suggest a can 
cerous process 

That in the majority of case* so called 
metaplasia is not a percursor of cancer is ac 
cep ted. However the presence of this process 
does imply a chrome irritation and conaerva 
tfve corrective therapy is indicated U ithout 



Ti* 1 Trorn * 19 701 old noltown (Plate 1, Vij ) 
The tin* strata are * e!l defined a»d lie b*j«l hue i» intact 
with equal nuclear poknty No itronal reaction 


doubt a few of these lesions do develop into 
malignant processes, but it Is not possible with 
our present inform ah on to differentiate the 
one* that will remain benign from those pos- 
sessing malignant potentialities 

Lencoplaaa HInselmann a work with the 
colposcope has revived our interest In the 
Ieucoplad* like changes In the cervical epi 
thehum and ha* also created a new field for 
possible diagnostic errors. Simple curetting 
of the cervix for microscopical study as orig- 
inally suggested by Schiller does not yidd 
sufficient tissue for the diagnosis of this 
process, a* the Individual cellular changes maj 
too dosely simulate the cells of cancer Again 
the value of serial sectioning of biopsy sped- 
men is to be emphasized 
The process develops most frequently at 
the ute of transition between the squamous 
and columnar epithelium though it is not rare 
to find the entire cervir sprinkled (Plate I, 
Fig 6) with the small white or grayish 
white plaque* Microscopically the epi thehum 
i* more compact and varies In thickness 
There Is decided basal layer hyperplasia with 
changes m the nuclear nolanty Mitoses may 
be of both the normal and the pathological 
types, though they may be very sparse. The 
subepithclial round cell response also varies 
and may at times be entirelj lacking \\c 
have not noticed the subeplthdial hyalimz* 
tkm which is so commonly seen in leucoplacfc 
processes elsewhere In those cases with 
marked stromal reaction it is frequently diffi- 
cult to trace the basal line and the presence 
of invasive tendencies maj be simulated As 
Schiller has shown there is usually a sharp 
transition from the normal epithelium to the 
area of Jeuamlaaa This line of danarcatKm 
is also prominent in other conditions u we 
ihall describe later Leucoplad* elsewhere 1* 
considered genuinely a precan cerous lesion, 
bat whether this applies to the cervir is ctf 
tainly debatable the histological enter** 
accepted by some indude change* character 
isticof definite malignancy except that inv* 
tkm is not present Several obiervcrs claim to 
have observed cases hj which cancer has de 
vekrped within an area previously shown to be 
lcucoplaac. We have not been fortunate 
enough to encounter any thnflar inatances 
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Fig. t An nnimul ibrupt change between the loooely Fig A- The epidennixaHon proctw has replaced the 
packed squamous layer on one »de and a more compact cylindrical dements In an ordeny fashion, except at one 
layer tht« differs from the transitional line in certain other point there a an apparent break in the basal membrane, 
conditions In that it is xertscal This patient had re ceived Fig 3 High power of Figure 4. showing increased cello 

a prolonged course of local therapy to the cervix lar activity with mitoses, many hyperchreunstic nuclei. 

Fig. 3 Benign epidermis* tion with nests of squamous and no definite limiting layer Six years after this biopsy 
cells, rare mitoses, and no suggestion of maflgnsocy was taken the patient shows no evidence of cancer 

However we do believe that the present small plaques were present just within what 
evidence is insufficient to place this lesion was formerly the external os Following the 
m the same class, as regards cancer potenti application of the iodine solution the two 
aht> with the leucoplacia found elsewhere plaques on the anterior lip showed some ab 
Carcinoma Whether or not the metaplastic sorption of the iodine and microscopically a 
and lcucoplaac processes of the cervix are local epithelial hypertrophy The small plaque 
likely to develop Lnto true cancer is undecided on the posterior hp, however did not absorb 
And yet we do not feel justified in permitting the iodine and stood out sharply against the 
certain lesions to remain untreated because of mahogany background Biopsy was not per 
scientific interest in their future course The formed as an interposition operation with 
following case shows that carcinoma, here a cervical amputation was indicated. Serial 
basal cell type ma> develop in metaplasbc area sections through the posterior hp showed a 
The cervix (Plate I Fig 3) was deeply small malignant growth measuring 1 milh 
lacerated with a duck bill appearance three meter in diameter and originating m an area 
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Fig 6 Chantei in the cervical canal depactinf tfcr 
columnar rlemenU replaced In aquanwoa cefla Bmemth 
the pale, Dormal appearing ceil* u noted the Lac-ream*: tj 
broad lavrr of darter aiarned cetla, tin* la yrf aupptanU the 
paler crib en turfy and unmet in appearance wjceertiat 
eancercmt activity 

of definite metaplasia This patient La being 
examined each month and as vet has shown 
no tendency to recurrence 
Olka- interesting cemcal lesions So far as 
we know the microscopical cervical change* 
in the 2 following case* have received Little or 
no attention in the literature In 191a Ikroen 
described similar change* in the skin in an 
article titled Precanccroos Dermatose* 
Chronic Atypical Epithelial Proliferation 
and the skin lesion described is accepted bj 
most dermatologist* a* Bowen • disease The 



Fig 8 Btop*y from a ccnr n of a <5 year old woman 
with procidentia of # jear* ttaixLin* Jlarked Ltictemnx 
of the arpiaroota layer with mrtapiina Th« haaal layer 
dw>w» deftmt byperplaa*. mowed compactne* of tbe 
ftrata, and innraaed cellakr activity with abundant 
afrnn u l tnfd lra h og 



Fig 7 High power lbowloj; the marled ceflalar change! 
llrtoaa and nyperthreeDaUw* are frequent Tha patient 
abowi do ev (deace of cancer after a period of 18 raoatfca 
ha* riapvd 

acceptance of this as a nosological entitj from 
the standpoint of etiology and pathogenesis 
is still debated as is its relationship to the 
so called extramammarv Paget s disease 
Though the histological changes in our cases 
do Dot altogether fulfill the cytologies! criteria 
specified b> Bowen Daner Jetsoer and 
others, the similtrit) is striking enough to 
bear comparison. 

Case i (Mate I Fig i ) Io October iQJJ * *4 
tear old negresi wai era mined for vaginal bleedmg, 
later fouod to be the result of endometrial hyper 
plana Inspection of the cervir revealed a hh*D 
evat file area 00 the anterior lip aaggertive of «n 




Fit 9 nitber power ahowmjt typical nrftoae* 
polymorpfaa aad b y peidbroana total 

tated folkrwmj an mlerpcmtioa operation and 4 J** 9 
after thtf *pexatx">n had been performed th ere b ooaMxfS 
promt which nritht be regarded n tegj' rt-h c ca caa 
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Fic to A ipecinwn removed from the anterior Up of 
tbecervnin ig*o There U no ev vience of cancer on recent 
examina tion Thb it definitely of the leucopbcic group, 
ihowlnf epidermal thicken in* increased compactneaa of 
tha bawd and transitional layer* Several small epidermal 
IhxLi seemingly lying free of surface attachmenti are the 
remit of ■n ff nlar sectioning There u no evidence of in- 
valid n 

ordinary nabothian cy*t Horn ever the iodine it* 8 
not absorbed as readily as expected and the biopsy 
shorred changes suggesting earl> malignancy Trith 
perplexing cellular change* Radical measures were 
deemed unnecessary as it was thought that the 
entire growth was Included in the biopey The loca 
tlon of the area was also considered to speak against 
malignant growth as the accepted site of predilec 
tlon for both cancer and leucoplaaa is near the 
external os or at the junction of the squamous and 
columnar cell Lavers. 

This case b bong carefully watched in our out 
patient department and at a recent examination 
shows no recurrence of the white areas and the 
cervix ha* always readily absorbed the iodine 



Fig 1 1 High power of the epidermal bud shows many 
mitotic figures however the entire picture is that of a 
benign proces* with Increased cellular activity 


Case 2 There U no evidence of invasion In either 
of these case*. The relative lack of stromal reaction, 
with the ccdema and hyaHntxatlon in the second 
case remove* this Ie*km from the category of ac 
ceptcd cancer The true nature of this lesion is not 
known are we dealing with an unusual form of can 
cer or of leucoplada or a pro-cancer with a new 
pathological and clinical entity? Two cases are not 
enough to warrant conclusions as to their true 
etiology or pathogenesis We are following rwth 
interest the brat case which was treated conserve 
tively but unfortunately a panhvsterectomj was 
performed on the second caae 

Intracorneal carcinoma Though not an m 
stance of early malignancy we have included 
the following case not only to illustrate the 
value of the Schiller test m some cases but 



Fig is Section of » polyp removed In iq*o shewing 
marked hand hyperplasia wl itb all the cellular change* 
characteristic of cancer However Invasion ha* not taken 
place 
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Fig 13 High power showing both normal and patho- 
logical mito*e* There b abo a moderate polymorphia 
The atromal reaction b not marked. The pa dent on recent 
examination show* no tendency to cemcal cancer 
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FI* 17 An oval epldennal bod with marked kaiyo- 
Uneuc •rymmetrlcal drrfoon, peculiar dumping of the 
nudd, vacodrntHm oi the cell*. There 1a a moderate 
parakeratosis, with nudd broken up Into very small 
rranolei. A lew large cells with numerous large nuclear 
fragments can be teen tcattered through the entire epl 
thdUl furface The picture Is tu*ge*tlve of those change* 
AMocuted with arsenical keratoses and U not dissimilar to 
roentgen- ray dermatitis 

Previous digital examination with an oiled 
or soaped glove will tend to confuse the pic 
ture When the cervix is covered with blood 
or discharge spraying the cervix with a mod 
erately strong solution of potassium penman 
ganate and carefully wiping with a soft wet 
sponge is sufficient to ensure a dean surface 
Care must be exercised in manipulation so 
as not to trauma tire the cervical epithelium 
thus removing the glycogen-containing cells 
and distorting the picture 

The normal surface of the pare vaginalis 
absorbs the iodine evenly and assumes a dark 
mahogany color Nabothian folildea as a 
rule also absorb readily, but not infrequently 
stain to a lesser extent. In case of eversion 
with the columnar epithelium presenting the 
stain Is not absorbed by the everted mu 
cosa and the color is a pinkish red (Plate I 
Fig 6) This is disappointing as the test Is 
thus of no value in cases of adenocarcinoma. 
However this type of growth is relatively m 
frequent occurring only m i of 35 cases m our 
senes 

The areas of erosion vary in relation to the 
intensity of the inflammatory reaction (Plate 
I Fig 5) The more acute the inflammatory 
process the deeper the absorption, as the 
leucocytes nch in glyoogen rcadflj take up 
the iodine. 



FI* 18 High power 1 bowing the definite Intracellular 
eedema and byaliniatloo parakeratosis, hyperkeratosis, 
moltinacleattd giant cella with clumped nuclei, and a few 
pathological mitoses There is no evidence of an lnvaalve 
tendency and the cells are for the roost port embryonal in 
character 

We have recently noticed certain variations 
in the pregnant cervix. In three young prnni 
gravida: in the early months of pregnancy, 
and with cervices normal in appearance the 
iodine was absorbed readily in two instances 
and taken up very lightly in the third This 
was repeated a number of times with the same 
result each time Biopsy failed to reveal any 
histological due for this variability We have 
also noted in apparentl> normal cervices fol 
lowing supravaginal hysterectomies that some 
of the cervices fail to absorb as readily as 
before the operation 

As a rule the areas of metaplasia do absorb 
the iodine as do cases of advanced malig 
nancy in which there is a marked secondary 
infection With late cases having suspicious 
nodules in the vaginal vault, the application 



Re. 19 Small fraylib-whltc elevated plaque not unlike 
the preceding case In location and grow appearance. The 
pitted area l* the site of the biopsy 
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Fix »o Tbe hfcipiy apranm ifcowrog «n (edemitoo* 
wbep«thriml Ujtt *ith bjaiuaatxm, »hich » not un- 
common in hmci*>!*m ri»r»bcre in tbe bwfj »bo » »c*nt 
roaftd cdl reaction Tbe tnnuUon bet » cm tbe otr\toui!y 
norm*] epitbdittfn ud tbe tbnonnxl utt nnxu inerted 
m tbu ilri» tr j «> m n hut tbe tnnrittoo ia tbe 

•trom* U lurpcirtinty ihirp, and extend* through tbe 
entire area of the procn* 



Ftf jj High po»er draafaf from tbe center of tbe 
pence ** ilhntraUnx the peenlwriy Urje gnut-like crih 
a ith p*tbakgnr*l appearing cmtotic (jraret, the tct-racefhi- 
Iar (rdema and Lera UnmUon Tha utter u men appar 
ent m Tgrore Tbemra alao a few abooemaJ ontiae* 
The intracellular ctdem* alooe differentia tea thu pnxna 
(men ertraimmamy P*get ( dtaeaae when InterceDukr 
adema n prefect with the tarj* chanctertnic I’agrt rrlTi 


of the iodine may serve to outline the area* of 
malignant extension 

Leucoplacic areaj are occasionally visible 
without the aid of the iodine teat as small 
white or grayish white plaque* But these 
vary from day to day In their gross appearance 
and whether this chameleon lite ability affects 
the absorptive power Is not known However 
we have observed several cases in which the 
histological picture was that of typical Iruco- 



Fit.»i Plmitaroicmxnph of tbe end of the leiinc oppo- 
uti UJtl pictured ia Fgure »o There u the chxr*ctrn«jc 
oblxpj* triwitwm b« tween the normal and the tboemn*! 
Uj«* Th* *ubep«thetitl cederai b apparent, bat tb* 
hyahnuatioo » not aa dear Tbe large vamnlatcd multi 
noebattd crib with the pal* ncb-liir cytophnm a biter 
prrted by non patholo*tit» u bdoogmg to tbe Paget cefl 
groap- 


plflaa, while the gross picture even with the 
aid of the iodine was negative 

Small areas of carcinoma of the squanxua 
cell type present a pfeture Identical with that 
of leucopfada, so that the test is not specific 
for malignancy bat serves rather as an aid in 
selecting the site for biopsy 

Though this test is routinely applied to 
every patient in oar dispensary and fully *5 
per cent of the cases have been checked histo- 
logically we do not at oil feel that It Is infsl 
llblc The use of the colposcope as advised by 
HInselmann and others does magnif\ the 
gross picture but with good eiposure and 



F«. *j Higher powrr to iltuttimte tbe intz*ceB*bj 
m de ui a and lirartntra tfawi, which b ejpCGahy nJJird r* 
thh CMC 
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Fig 34 Normal appearing senile ctmi with typical 
eroiVm about the external o* the bsopty rite at the lower 
nnht aopV On pro** examination of the cttnix after the 
removal of the specimen there mu do suggestion of cancer 

light the added cumbersome and expensive 
equipment is not indispensable We have 
picked up several earl) cases of true caro noma 
which undoubt edl) would have been missed 
without the aid of the test An advantage 
of the test is the simpliat) of its application 
espeaall) with the aid of the atomizer 
The test also necessitates a thorough stud\ 
of the cervix with good exposure and light a 

K mt m pelvic examination frequent!) o\cr 
iked It is the onl) subsidiary diagnostic 
aid we have at present and warrants a 
thorough and fair tnal 

biopsieb 

In view of the admitted difficulties m the 
microscopical diagnosis of earl) carcinoma of 
the cervix the amount of tissue for stud) 
must be sufficient to include not onl) the sus- 
pected area but also some of the apparently 
normal tissue For satisfactory interpretation 
of the histological picture on aggregate view 
of the changes must be obtained Diagnosis 
based on the individual cellular changes is 
hazardous espedoll) when the tissue is scant 
in amount One section from the area m 
doubt frequentl) misses the suspected process 
while serial sections of the specimen will not 
uncommonl) reveal the real nature of the 
lesion We have been impressed with this on 
man) occasions and routine!) follow this 
procedure 

The dangers of infection dissemination or 
stimulation of the tumor growth and htnnor 
rhages ore apparentl) not as dangerous as the) 
were once considered b\ man) In spite of any 
possible risks the data obtained more than 
counterbalances them That stimulation of 




y 


Fig. 35 Longitudinal section through the uterus, showing 
a definite well ui c u r m cribed in traced ical card do ma with 
the r»n--d relatively free of the usual (ruble projectuxts 
commonly pr ese nt in maSgnnnoes of the cervix Extending 
from the primary growth In the cervix is a thin layer o i 
cancer of the squamous cell type which covers the entire 
endometrial surface but does not extend out into the 
tubes. 

the tumor growth occurs is a moot point there 
is no proof that the growth is accelerated and 
animal experiments show no change in the 
growth rate following trauma Neither have 
we noted any infections following the biopsy 
either with the punch forceps or with the 
scalpel. Three davs after taking a biopsy from 
a normal cervix the wound is usually com 
pletel) healed In most cases the site of 
biops) is touched with phenol or silver nitrate 
Hemorrhage except in advanced cases rarelv 
occurs and at most amounts to only a slight 



Fig. j6 Low powrr drawing showing the relation of the 
squamous cell cancer spreading like 44 cake frostily*'’ (can 
cer of the 44 zuckergm* type) over the entire endometrial 
Elands are of the senile type. 
The growth run not Invaded the myometrium 
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venous ooze An important ftdor in taking 
the btopsj ii immediate tuation for it h*i 
been shown that the alkihne secretions of the 
cervix bring about i definite fading of the 
nuclear particles and thui the resultant micro- 
scopical picture is hazy Immediate freezing 
ana staining is the ideal method but when 
permanent serial sections are desired from a 
small bit of tissue this procedure is difficult 
and undependable except in the hands of an 
expert 

The divergence of opinion as to the diag 
nods in verv earh carcinoma of the cervix 
is disheartening many still seem to ding to 
the older concepts of cellular confusion so 
characteristic of the late stages At the other 
extreme are tbo*e who scent malignancy wher 
ever there is a departure from the accepted 
normal of cellular activity In order to appre 
date fuQv the pathology of the cervix one 
must be espeoalh equipped to diagnose the 
very earl) case To attain this knowledge 
one must possess a familiarity with all the 
various cellular changes checked by careful 
follow up studies in each case Merely to call 
the changes suspicious or doubtful!) ma 
hgnant is of little aid to the clinician, who 
wishes to be informed that the lesion is either 
benign or malignant If the pathologist can 
not decide either wav the responsibility 
reverts to the diniaan though when such 
doubt exists the wise plan is often to defer 
active treatment until the question can be 
debnitelv settled for such a slight dela) will 
rarelv endanger the patient 

SrllllA&X AND COXCLUSIONB 

Thr microscopic diagnosis of cervical cancer 
will not be improved until both the dim dan 
and the pathologist learn more about such 
pseud omahgnant and possible pro-malignant 
lesions of the cervix as have been discussed. 

Mitotic figures are occasional] v seen in the 
basal layer of the normal cervical epithelium 
and are to be looked upon as evidence of the 
normal gr owth and repair of the cervix. 


Cervical lesions may be spoken of as pre- 
can cerous” when it is understood that the 
term implies tbev might though not neces- 
saril) become cancerous. The microscopical 
picture of these lesions is leas perplexing if the 
mechanism of development l* understood 
That cancer does originate in the so called 
metaplasias is Dlustrated b> i case. 

Leucoplacia of the cervix is a pathological 
entity which may show cellular changes rug 
geitive of cancer though invasion is always 
lacking 

Two cases showing microscopKal changes 
similar to both Bowen s disease and extra 
mamm ary Taget s disease a condition rardy 
if ever described in the cervix 

An interesting case is described of intra 
cervical carcinoma diagnosed with the aid of 
the Schiller test, and in which the malignant 
growth extended over the entire endometrial 
surface of the uterus. 

The importance of biopsy is indisputable 
but its vine is increased if the specimen is 
immediately fixed and serial sections are 
made. Serial sect Kms are of especial impor 
tance in cases of suspected eariv cancer 
The application of Lugol s solution with the 
atomizer simplifies the tot The Schiller test 
is undoubted!) of some value in the diagnosis 
of early cancer whether it is a specific for the 
absence of the cancer is questionable. 
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FULMINANT SINUS DISEASE 
Study of the Pathogenesis 1 
FRANCIS L LEDERER, MJ> FjV.CS Chicago, I muon 


T HE nose with its accessory nasal sinuses 
is capable of giving rise to interesting 
and formidable pictures indicative of 
local and general disease. Acute osteomyelitis 
of the maxilla, especially in infants occurs 
with sufficient frequency to lead to consider 
able theorizing as to its etiology and therapy 
In studying the complicating factors and sc 
quehe of this condition we have tried to trace 
the ways by which It becomes associated with 
acute suppuration of the accessor} sinuses of 
the nose. 

The literature is replete with case reports 
of fulminant nasal sinus Involvement, m these 
the various complications, the possible etio- 
logical factors, and the treatment applicable 
in each instance are discussed The majority 
of reports name thrombophlebitis as the usual 
route of extension and stress conservatism m 
treatment The autopsy material has been 
surprisingly meager, clinical evidence or bi 
opsy specimens were usual!} taken as final 
\Ve were fortunately able to stud} serially 
sections made through the head of an infant 
3 weeks of age who as the history indicates 
developed a fulminating am us infection mam 
fested by external swellings about the face 
and associated with a concealed thrombus m 
the cavernous sinus Even without the his- 
tory, a careful study of the histological senes 
would make it quite possible to trace in chron 
ological order the entire course of the disease 

CUNICOPATHO LOGICAL FEATURES 
OF FUL1TINATING SINUS DISEASE 
Fulminating sinus disease always has been 
considered a formidable condition because of 
the anatomical relationship between the b! 
nuses and the surrounding structures Endo- 
cranlal, auncular ocular, dental, and systemic 
involvement may result from extension of si 
nus Infections. In speaking of a fulminating 
type of sinus infection, the writer refers to 
sinus disease which manifests itself by swell 
ings about the face osseous involvement, and 


intracranial signs and symptoms, other au 
thors prefer to look upon this type as mere!} 
acute sinusitis. Yet the spread of infection by 
direct extension (continuity of structure), or 
through the lymphatics or the blood stream 
and along the facial planes, foramina, and 
perineural sheaths is well recognized, the 
pathological alterations which occur depend 
upon the special anatom} of the region. 

The subject is of sufficient importance to 
note briefly the several possible pathways by 
which an infection in the sinuses of the nose 
may involve other structures Since the par 
ticular type of sinus disease under conndera 
tion occurs so frequently in infants and young 
children certain anatomical and develop- 
mental features demand special consideration 
Aside from traumatic possibilities, infections 
may invade the cranium through congenital 
dehiscences — the ethmomaxillary suture or 
openings in the bony wall of the lamina pap} 
racea or in the orbital wall of the maxilla. 
That infection can travel by wav of the pen 
neural sheaths requires some explanation It 
Is not generally known apparently, that there 
is no direct connection between the lymphatic 
vessels of the penpheral parts and the intra 
dural structures and that the sheaths sur 
rounding the olfactory nerves although they 
are continuous with the piarachnoid, do not 
contain lymph Spread by lymphatics has 
heretofore been thought to be the common 
method of extension but the anatomical facts 
suggest otherwise (18) 

Direct invasion of the vessel wall by way 
of communicating veins is probably the com 
monest mode of extension The nose is par 
ticularly rich in venous drainage The septic 
thrombus proceeding by way of the diploic 
veins may produce a retrograde infective 
thrombophlebitis or periphlebitis Involve- 
ment of the cavernous sinus may occur 
through various venous routes according to 
which areas of the nose and its surroundings 
are diseased Foa in the anterior part of the 
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Fif 1 ChincIcrulK; crtemil findtnp of crttem of the bd*. one lq in Infin t ind the other ta » g j c*r old Both 
responded to cocwn id e thenpy Tbr*e catei rcpiuent the e xp erien ce muDf enemnlered 


nose maj extend to the sinus bj way of the 
angular von whereas those In the interior of 
the nose and stiluses go through the ethmoidal 
veins Such a case from my dime was re 
centl\ reported In this instance a bilateral 
cavernous sinus thrombosis developed follow 
ing a submucous resection of the nasal sep- 
tum (7) Infected foa in the superior ma villa 
ma> spread bj wav of the pterygoid plexus 
The anastomotic venous ra aides also permit 
infection to be transmitted between these dif 
ferent channels Caries and in Gamma to rj 
erosion of bone (osteoclasis) ma\ result from 
extreme pressure bj inflammatory products 
or these products maj cause a separation of 
the bone from Its mucous membrane and 
mucoperiost cum 

Purulent inflammation of the nose espe 
ciall\ during influenza or any of the acute in 
fectious fevers, maj cause a reaction of the 
tissue which interferes with the normal vend 
la t ion of the sinuses There maj be anatomi 
cal obstructions or there may be swollen tur 
binates Impinging upon the septum even 
though the nose gives little evidence of in- 
flammation shows no bulging of the wall of 
the nasal c&vitj and maintains a free flow of 
secretion Usually it is the ethmoid sinuses 
that are involved although a pansinusitis on 
the same side ma> occur The ethmoid cells 
are well developed earij in childhood and 
since acute upper respiratory tract infections 
are frequent, involvement of these sinuses is 
by no means rare. In addition the vascular 


and lymphatic development Is greater in chil- 
dren than In adults (3) The mucosa becomes 
erdematous and the underlying periosteum be 
comes inbitrated (penosteltis) the bone bleeds 
frrelj (osteitis) during operative intervention. 
The structure* overlying or neighboring the 
bone maj become swollen and the bone itself 
become sequestrated (canes) 

CLINICAL PICTURE 

A unilateral swelling of the upper bd fa 
characteristic of frontal involvement (in chfl 
dren past the age of 5 years) a swollen lower 
lid is associated with ethmoid cell disease or 
both lids ma\ be swollen m a combined in- 
volvement (Fig 1) The lids become in- 
filtrated (periorbital and orbital celluHtfa) 
and occarionalh, the infection maj localize 
and form an abscess (orbital abscess — Fig. 3) 
or even break down to form a bstula (cariei 
or necrosis — Fig 3) Similar swelling*, at first 
brawn} and later soft may occur over tbe 
frontal area and the cheek Inflammation 
usuaJQ) causes a thickening of the periosteum 
at the medial wall of the orbit leading to * 
red painful swelling near the inner canthtu 
of the eye. There may alio be pain localized 
to the involved area or referred to other pari* 
of the head The temperature ma\ varj from 
93 to 105 degrees F Strangely enough, one 
maj bod a violent external manifestation in 
an individual who is not scutelj ill Figure 4 
show* a rather striking picture of objective 
inflammatory reaction, without much *ub- 
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Fig 2 left. An abtceaa of the lid which resulted from a 
periorbital ceUulitia Thu condition necessitated external 
drainage in addition to ihrinkage and intramaal drainage 
Fig 3 In thu patient, as the result of a cane* » ith ab- 
•ccm format** a 6* tula from the door of the frontal unui 
occurred. An external approach, with the removal of 
iequeitrated bone when the acute procesa subsided ted to 
a reaolutkm of the proceaa. 


Fig 4 A atriLmg picture I* presented by loch a marked 
objective reaction, as thown in this case, without much 
subjective response. In this patient the appearance was 
even more exaggerated because of the application of tine 
tu re of Iodine to the forehead by the patient himself The 
therapy in thu instance, infraction of the middle turbinate 
and irrigation of the frontal shins, favorably Influenced the 
picture within 48 boura 


jective response The eyeball itself may re 
mam normal but occasionally becomes prop- 
tosed the bulbar and palpebral conjunctiva; 
are deddedly chemotic. Motion of the eye 
may be limited owing to external rectus pare- 
sis or impaired motility of the extra-ocular 
musdes. When the proptosis becomes so 
great as to prevent the lids from covering the 
eye corneal ulcere may form A papillcedema 
may also occur in such cases The predilec 
tlon for the maxilla is explained on the basis 
of its larger size more rigid construction at 
tachment to the skull — favoring a more fre 
quent reception of trauma — and greater blood 
supply around areas of ossification Un 
erupted teeth represent areas of greater vas- 
cularity which may determine metastatic in 
fection 

Saeger reviewing 67 cases of orbital in 
flammations collected from the literature and 
one of his own concluded that sinus disease 
is one of the most common causes of orbital 
inflammations in children He quoted Coak 
ley Harke Oppikofer Wertheim and Wolff 
as showing by autopsies that the sinuses of 
children may be readily involved Others be 
lieve that children do not have the essential 
predisposition for rhinogemc orbital inflam 
mation that adults have Theisen m a study 
of 31 cases from his service m an infants 
hospital found the sinuses so commonly af 


fected in orbital complications that confirma 
tion by X ray’ was not considered necessary 
The orbital cellulitis is considered by Babbit 
as a secondary manifestation of infection — a 
syndrome rather than on entity The cases 
with early external orbital manifestations are 
thought by Barwich to run a more benign 
course than those without external symptoms 
Approximately 75 per cent of orbital in fee 
Uons were secondary' to disease of the nasal 
accessory’ sinuses particularly the ethmoids 
in a senes of 60 cases reported by Porter 
Eighty two per cent of these were in children 
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c«J«n*toci and almost cloud The cedema extended be- 
yond the outer can thru to the temporal area and to the 
cbeeh where the Induration was aho brawny in character 
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Fu( 6 Frontal ptooe KCt*ro to tbe re*ioo of th* de- 
ctchjota motor *od tbe retpuitory portioq of the oom A 
ibowutf tbe breiiinf do*n of Lbe moccta bticrw Lbe tsir- 
nor turbinate it though it h*d contained *n iUcctm B 
roof of tbe mouth tn tbe region of lbe bard peXiti *od tbe 
are* occupied by corpus *dipo*um bucm (Btcbat) C be 
twren tbe roaweter end external ntriace of tb* boconafoe 
rwi*de» The an tram of H^braote, D a filled with port 
TV bony trabeeol* lorToomlin* tbe antrum are *en to 
be m conuderabla confunoe, not adhering to tbe rtgaUr 
irrancrraml of tbe norm*! lamellar itroctur* Tbe infe 
nor tarbumte £1 cootaun a well walled oB ab*cea« atvUy 
The U_rrc frttidi biding <Jotra into tbe mouth, f t» «bo* n 
but in this *ect»n it train to be connected merely *ith 
tbe tbterta ca ty m tbe cheek 

and of this number 7 per cent were directly 
due to abscessed teeth, 7 per cent to trauma, 
and the rest attributed to miscellaneous 
causes. There cru a mortality of 5 per cent 
in this eerie* all of tbe death* occurring 
among children under a yean of age. 

PATHOOEWESI3 

The relationship of osteomyelitis to disease* 
of the antrum Invading the anterior portion 
of the cavernous sinus through the ophthalmic 
veins 1* discussed by Eagleton He believes 
that when the infective process originates fn 
tbe teeth, it may occasion an acute osteo- 
myelitis of the superior maTfQs with involve 
ment of the antrum this rapidly perforates 
into the orbit and extends to the cavernous 
sinus In these case* the infection travels 
not by continuity of tissue suppuration, bat 
by retrograde thrombosis, which later is the 
cause of the nutritional death (gangrene with 
sequestration) of the okseous parts. BaHengcr 
(3) likewise believes that acute osteomyelitis 
of the superior maxilla may be secondary to 


buccal infection the Involvement following an 
infection of the dental sac. The Inference in 
such cases is that the infection originated in 
the tooth, from which a retrograde thrombo- 
phlebitis ascended causing Dot only nutri- 
tional death of tissue with consequent bony 
necrosis of antrum and ethmoid* but also 
orbital abscess and finally involvement of the 
cavernous sinus. 

An associated scute osteomyelitis is the re 
suit of the venous infection — not the cause of 
ft. Drainage of the associated orbital ab- 
scesses cannot possibly control the disease 
since the infection has already invaded the 
cavernous ainus itself The literature shows 
bow invariably futile drainage operations have 
been performed on the orbit the ethmoid*, 
and maxillary antrum — futfle because such 
drainage doe* not attack the thrombophlebi- 
tis itself If these cases were diagnosed early 
it is possible that operation upon the thrombo- 
phleoitic vein* would offer a fair prospect of 
recovery 

Tbe dial cal pictures of osteomyelitis of the 
maxilla in nursling* and infants have been 
variously described and many factors have 
been named as causes The disease may set 
in during the first week or up to the ninth 
month of the fn/ant s life the greatest iod 
dence is dunng the first 3 weeks after birth 
Pathological manifestations of redness, swell- 
ing purulent discharge, necrosis and seques- 
tration may be present on any or all of the 
surfaces of the maxilla (orbital nasal fadsl, 
and palatal) 

Many cases of osteomyelitis o{ tbe jaw in in- 
fan ts are nowon record and the subject has been 
extensively reviewed a number of time* within 
recent years It Is unnecessary to conddo 
in detail all of the various opinions that have 
been held for tbe pathogenesis of this due** 
In early medical literature (12) case* of tb* 
type were presented as curiosities and were 
published as records of the early age at which 
empyema of the antrum may occur rather 
than ns contributions to the pathogen en* of 
the disease In 1904 Kelly oiled attentfoa 
to Schmiegelow’s paper which had appeared 
8 years before fn which the cliolcaJ mad 
festatiorn were attributed to an acute osteo- 
myelitis of the maxtfla Kelly collected 17 



Ft*. 7 K vertical *ecuoa In ration of 6m permanent 
n*>lar The rapintorr portion o* the rto»e A with a 
hml {n the moco**. under the Inferior torbwat* indie* ting 
the rapture of an abiceai. The palatal portion of the 
mouth indicate* that * fiitula hai broken through the 
lower part of the ma-dEary wnu*, C *nd the tract, E 
coamn* downward one part extending outward to a Urge 
abtem in the check, D and the other progrcaaea down- 
ward into the oral cavity B The facial wall of the tinui 
U completely deitroyed and the presence of bone ajncnlei 
U found The xvgomabc wall of the antrum aa well ai 
the root of the aygoma, F haa been deitroyed 

cases Including his otra and concurred with 
the views of Schmiegelow Since that time 
many theories have been advanced a* to the 
cause of the osteomyelitis. The clinical pic 
tures of all the cases on record are strikingly 
uniform although the points of entry and 
method of spread of the invading organism 
axe still matters of controversy A ifaumfi 
of the various views that have been held is 
presented in the recent papers of Bass and 
Wilensky Few of the cases reported have 
been studied histologically and it has been 
difficult to determine accurately the mecha 
msm of the disease complex solely by clinical 
study The patients are too often seen after 
the pathological condition is well established 
and as a consequence the primary seat of the 
process can only be inferred Deduction by 
inference is the favonte method of cl inici a n s 
in the reports which appear in the literature 
We ourselves have never felt certain of the 
pathogenesis in the cases of ours that have 
recovered (n) 

We have attempted to reconstruct patho- 
genetic processes from clinical and histological 
evidence obtained by preparing serial sections 
of the head of an Infant who succumbed to 


Fig 8 Frontal aection through fiiat permanent molar 1 
The facial wall of the maxillary iuuu r* completely de- 
ltroyrd and a large fiftukxu tract contamlu* ipKuiei of 
bone, leading into the abictti bi the fat pad of the cheek B 
and a bo finger-like projections reaching down into the 
tooth germ. (Thu photomicrograph b r evened but itill 
concerns the lame left ilde.) 

an osteomyelitis of the maxilla (Fig 16^ It 
appears that many possibilities are present 
following a nasal infection Dogmatic state 
ments have been made by proponents of each 
mode of invasion to account for the osteo- 
my eh tic process Swoboda and Zarfl favor 
the theory of inflammation of the toothbuds 
in the course of sepsis of the newborn This 
hypothesis does Dot fit in with the clinical 
history or the pathology in the majontv of the 
cases reported in the bterature In his most 
recent publication on the subject Zarfl dis- 
cusses the process as a necrotizing lnflamma 
tion of the deciduous teeth After an ex 
haustive histological study, he points out that 
the purulent inflammation does not begin in 
the tooth anlage itself but in the surrounding 
tissue and that involvement of the tooth an 
lage is secondary On the basis of dim cal 
and histological findings he divided his cases 
into two types (1) phlegmonous and (2) os- 
teomyelitic, according to whether the soft 
parts or the bone were primarily involved 
He presents differences In the dim cal course 
that correlate with the underlying pathologi 
cal picture The final cause of the disease is 
the entrance of organisms into the soft parts 
or bone marrow of the jaw The infection 
spreads from an inflammatory focus in the 
region of the jaw or from a distant focus 
The cases Zarfl grouped under the phlegmo- 
nous type had circumscribed fod (erysipelas 
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Fi* g Section throarti tin postmar doua, I thou 
lai toe lure tbacrsa atncb has extended mto tie ptery 
There ire t*o wraUer abooenei a the resnoo 
of the ma ciliary dn toon 0/ tbe fifth nene C and a broken 
down re* immediatrly beictw the lateral trail of the mm! 
cavttjr 

of the face and btoraatltis) the infccti\e 
process extending to the jaw bv way of the 
lymph channel* In the osteomyelitic tvpc 
there was a spread through the blood at ream 
from a distant focus such as would result 
from a furuncle 

According to \\ tlensky osteomyelitis of the 
maxilla differ* in no way from osteomyelitis 
m general The local nation in the jaws in 
nursling* is due to such traumatic factors as 
those incident to childbirth, deansing of the 
mouth, etc The position of the thrombo- 
phlebitis governs the site of the necrotic 
process It is \\ llenskj s belief that the local 
clinical manifestation?, in the maxilla are de 
tennmed by the dominating position of the 
thrombophlebitis in the vascular channels 
supplying the jawi 

From careful evaluation of the case reports 
and data on the subject of osteomyelitis of 
the maxilla m Infants it appears that the 
portal of entry and the method of spread of 
the primary infection may be variable The 
fact that the entire tooth germ is sometimes 
exfoliated through the draining sinuses does 
not mean that the tooth anlagen were the 
original sites of the pathology or that they 
are especially liable to such involvement It 
does not raenn that the structures supporting 
them have been destroyed. In our case 


despite the marked necrosis the tooth pulps 
withstood the destruction remarkably well. 

The phase brought out In the study of this 
case u that nasal Infection and sinusitis must 
be considered a* a possible primary cause in 
osteomyelitis of the maxilla in infants. It has 
been suggested through the clinical reports 
in the literature that such etiological factors 
are frequently present but the fact that the 
sinuses are incompletdy developed w infancy 
Has obscured their significance The maxil 
lory sinuses and ethmoidal cells are always 
auffiaently advanced w their development at 
birth to be of dimeal importance and the 
microscopical itudie* in the present case 
makes their importance fully evident. It 
would seem therefore that nasal infection 
and sinusitis should receive more tenons coo 
^deration when the pathogenesis of osteo- 
myelitis of the maxilla in infants is studied 
REPORT OF CASE 

O*teom> efltu of the manlla In an Infant foUenrlnj: 
a porn lent r hi nitis producing an ascend! of and da- 
actndin* abscess formation arxi a cavernous am 
thrombosis 

R B a shite male infant, 3 seeks o t ip, *** 
admitted to the Research and Edocapotul Hospital 
The mother stated that o day* prior to admission, 
the infant had a thick, j eilow nasal dtacbarjt The 
infant sas rrstlrss and refined to nurse Ferre 111 
not present at tin* tune Tso data later the nasal 
dtscnarfe became thin and mucoid in character tad 
coincident sith this the left eye became reddened 
and a as ellhif appeared on the npper ejeDd In the 
next »4 hour* the loseT eythd became asefien 
Forty -arht hoars later the child *11 taiea to a doc 
tor who found a point ol awelhnf on the left upper 
rum marpn The next day there wmi a spontaneous 
diacharje of thick blood v purnlent tnaterud from 
the left nostril This * as kilowed by a profreawve 
decrease in sstQini abewt the evthd* The dax be 
fore admittance the infant developed aeverxl small 
fluctuant areas 00 the left cheek Dear the 00 ter 
an thus of the left eye and the Hds a pain became 
ardematoua B cause of thn the pa dent saabnwjbt 
to the hospital and admitted to tbe Pedlatnc Scrr 
ice The mother beBevea that the mfant ha* bee* 
sitboat ferrr throurbout tbe entire courae of the 
IIIdcsj Tbe patient s as the second child of healthy 
parents The mother had a normal, spontaneous 
debrtry The Immediate neonatal history si* nee 
rnal and tbe patient did sell until the tune of the 
preaent Alness 

Pkyncal tiamixoti** The patient waa a fauV 
well ruramhed infant He did Dot appear aenter 
ill or toxic but » as restlesa and irritable No ert^ 
tkm* oc lerioos sere pre s e n t an the surface of the 
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body Poll live physical finding* were confined to 
the head. The left ride of the face was prominent 
The left e> did was reddened, ccdematou* and almost 
doied. The oedema of the eyelids extended beyond 
the outer canthus of the left eye almost to the tem 
pond region The left cheek and mandible were 
iwollen and soft The overlying »kin had a faint 
purplish red color (Fig 5) A scant amount of 
sc ro purulent material drained from the inner canthus 
of the left eye. The tame type of disc harp exuded 
from the left nostril and reappeared rapidly when 
wiped iwi) Pressure over the left maxilla increased 
the discharge from the left nostril. Upon rhino- 
icopic examination the material was seen to oriel 
nate from below the Inferior turbinate The right 
nostril was dear The left alveolar margin was 
iwollen and bogg> r and a fistulous opening was pres- 
ent In the region of the first molar tooth A thick 
yellow discharge drained from this area and was 
increased in quantity by pressure over the left 
maxilla. The pharynx was diffusely hyperemic 
throughout The entire group of cervical lymph 
nodes on the left ride was enlarged and firm to 
touch 

The unne was negative examination of the blood 
lhowed hemoglobin 68 per cent (Newcomer) red 
blood cells, a 970,000 white blood cells, 13 650 The 
differential blood count revealed 40 per cent poly 
roorpbonudears, 47 per cent lymphocytes. 3 5 per 
cent monocytes, and o 5 per cent eosinophil es Cul 
ture of the discharge from the left ride of the nose 
eye and the alveolar fistula revealed Staphylococcus 
aureus. 

The child 1 temperature on entrance was 99 de- 
gree* F but rose progressively in 4 days to 103 
degrees F Coincident with this rise there was an 
increase in the swelling and fluctuation of the areas 
described. A few fiitulc developed on the left ride 
of the face just lateral to the outer can thus of the 
left eye. The cervical swelling Increased extending 
upward* to the sygoma. The patient failed to re 
spond to supportive measures and died 6 daya after 
entrance. 

Postmortem nomination A terminal branch o- 
pneamoma was revealed at the cause of death. A 
ipeaal histological study of the head was begun b\ 
Dr Blayney of our Dental Department and col 
la bo rated in by Dr Poncher and myself (13) 

Microscopical report The histological sections dis- 
closed microscopical changes which were entirely In 
accordance with the clinical symptom* The frontal 
section through the plane of the deciduous molar 
(Fig 6) shows an old extensive osteomyelitic process 
of the inferior turblnal bone and also an involvement 
of the maxillary sinus which Is much more recent. 
The lower border of the maxillary sinus presents a 
dehiscence from which a fistulous tract leads down 
ward and then divides, one tract extending outward 
to a large abscess In the cheek and the other portion 
progressing downward into the oral cavity (Fig 7) 

A careful dental study of these histological prepa 
rations was made with particular reference to the 



Fig 10 Vertical section through the central region of 
the soft palate and the body of the loser wing 0 1 the 
sphenoid. On the lateral wall of the epipharynx A Is 
a cartilaginous projection which la the la mini medLilk of 
the eustachlan tnbe with the abscess encroaching upon It. 
The mandibular nerve Is in dose proximity to the abscess 
The abscess, B n located between the tensor and levator 
veil palatini muades, from above and the buccinator belly 
of the superior pharyngeal constrictor below C In the 
destruction of the zygomatic root the process extended 
into the pteryijomaxjllaiy fossa 

soft tissues covering the tips of the enamel cusp* 
and indsal edges of the deciduous teeth Each 
dental anlage showed a sufficient pad of soft tissue 
between the oral epithelium and the tooth crown 
precluding the possibility’ of any postnatal lacera 
tion or exposure of the tooth germ. It is quite 
evident that the involvement of the Inferior turbi- 
nate Is considerably older than that seen in the 
other regions of either the maxilla or mandible 
These findings strongly suggest that the original 
infection was m the nasal cavity 

The frontal section through the plane of the first 
permanent molar region, reveals that the facial wall 
of the rinu* Is completely destroyed. A large fistu 
lous tract containing spicules of exfoliated bone is 
seen to lead mto the abscesses of the cheek and a 
finger like projection reaches downward, external 
to the tooth germ (Fig 8) The xygomatic process 
of the antrum Is seen to be destroyed with an exten 
non of the phlegmonous process into the pterygo- 
marillary fossa. There are two smaller abscesses in 
the Immediate vicinity of the maxillary division of 
the fifth nerve and also one small abscess beneath 
the periosteum of the lateral wall of the nm«l 
cavity (Fig 9) Sections were studied through the 
various plane* from this point posteriorly such as 
the soft palate, the lesser wing of the sphenoid the 
uvula the body of the sphenoid and the sphenoidal 
fissure, and the greater wing of the sphenoid (Fig 
10) In the pterygoid fossa there Is a imall abscess 
and there are septic thrombi in a number of the 
adjacent vans. In a section anterior to the posterior 
wall of the pharynx, Including the body of the 
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Fig 11 Section st the level of the oral* the Ivody of 
the iphenowd. th« fpbcooidal fdwre and the greater « in* 
of tbe tpl«aio»d Tbe posterior phxiyni. 4 sod pharyngeal 
if*f mctadm* Lbs toosd, B »re Dormai but the ihm. C 
in tie rmudc plun, shows much destroctm of surround 
mx parts «*d Kptic thromb in tbe oeartre vnru Tie 
sbacm t* looted m do* nnramitv to tie enstsduao 
tnbe 



tuna irrt, D, lndotbug tbe internal carotid artery witk 
tbe associated nerve Irani* and gangiu (trigemlooi [opt- 
thalrnc, superior and inferior m* ciliary (mandiboMf) 
bone be*), sbducens, oeuloewMorin* and trocbWrii) 


apbejimd and tbe basilar proem, the cavernous 
sinus, the internal carotid artery with the associated 
nerve trunk* and g*ngh* and a portion ot the greater 
wing of tho sphenoid are anatomically rtcognltrd 
(Fig i») There are several acptK thrombi id the 
cavernous atnua (Fig* 13 and 14) The extension 
from the antrum through the maxilla * as not limited 
to the data] direction but involved also the structure 
immediately above tbe dead non* central incisor 
and cu»p«d tbe soft tissue between the oral cavity 
and the tooth ero»n was normal and unbroken 

(F $ f 3> 

The studv of the mandibular section* by Dr 
Bl»> ney diadoaed an osteomyelitic nrocess er tend- 
ing forward from the mandibular foramen to the 
regioo of the deciduous cuspid (Fig 15 A) The 
degree of phlegmonous reaction and tbe amount of 
tissue destruction waa much more pronounced in the 
maxilla than id tha mandible Tbe mandible was 
separated from tbe mtxilli at th* time 0/ autopsy 
to that it Is impossible to trace the direct extension 
of tbe aforementioned infectious process However 
in a section through the mandibular foramen the 
abscess may be seen to enter the body of the msodi 
ble along with the mandibular nerve and vessel* 
Having seen that tbe sygomatic process of the 
maxillary boot had been destroyed and that tbe 
contents of the maxiTlsry suras had entered the 
p f erygoma n Ha ry fossa, it u readily understood id 
what manner the extension could taks place along 
tbe planes of tbe bnccal fascia, the pterygoid mus- 
cles, tbe ahesths of the third dhixwc of the fifth 
nerve sod the inferior dental artery thereby entering 
finall y tbs lower Jaw through the mandibular 
foramen (Fig 10) 


In a section through tbe first permanent molar 
region, s large sbsetsa I* found immediately beneath 
tbe dental pulp. In dose proximity to tbe msadihuhr 
nerve (Fig 15, B) Inferior to thU, the ms lor portion 
of the original mandibular bone is Involved in aa 
osteomyelitic process Tbe body of tbe msodihlc 
is completely surrounded by a formation of new 
booe the trabecule of which are arranged at right 
an fie* to the surface This arrangement of the 
trabecula is Dot present on tbe normal side and b> 
its form suggests an effort on the part of nature to 
withstand Ure effect* of Internal pressure Studiesof 
tbe deddnous molar teeth meal a large area of 
destruction, extension of this process along tke 
lateral wall of tbe tooth and complete disorganisa- 
tion of tbe enamel organ on tho occlusal surface 
The overlying soft tissue despite these pathological 
alterations, is Intact, thereby discounting any dentil 
focus as a pathogenic factor 

Throughout tbe entire mandibular series, «e art 
unable to find a trace of tbe Inferior dentil artm 
from a point posterior to tbe cntjfd regioo Tho 
fact seems to substantiate the statement that tb* 
infection entered tbe lower Jaw by extecxioc *l*d 
the veatd sbeath, ultimately destroying It, and that 
tbs involvement of tbe krwer Jsw was not the resan 
of a thrombophlebitis In the anterior region of th* 
mandihle tbe struct ores are found to be normal O 
appearance and arrangement 
iastwarv of lit dioicti and MhUlofice! 

Tbe clinical course of the patient become* coherent 
after dose scrutiny of tbe aerial sections of tbs entire 
bead There Is incontestibie evidence that the at* 
of origin of the Infection aras in the inferi or taw - 
nate Following a purulent rhinitis and it'* 1 *' 
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Fig it High mtgnliicntlflo through the Internal carotid 
•rtery which U filled with «eptlc thrombL 


the infant developed t periostelti* of the maxillary 
and ethmoid sinuses and penorbltal cellulitis which 
later broke down (Fig 5) From the suppurative 
proceas fn the maxillary sinus and ethmoidal laby 
with septic thrombi Invaded the venom channel* 
producing a caveroou* alnua thrombosis (Figs. 12. 
13 14) From the original site, the process extended 
to the maxillary sinus, producing a fulminating In 
fection, The exudate in the maxillary nmu, bi 
denuding the bone, caused a necrotk which gave 
rue to a fistulous tract at the floor of the ilnui and 
broke through Into the roof of the mouth (Fig*. 6 
and 7) The facial surface of the maxfllan sinus 
a as eroded by the carious process, thereby causing 
extension by continuity into the zygomatic arch 
and the soft tia*ueaof the cheek (Fin. 7 and 8) The 
pterygoid fossa then became Included In the ex ten 
non from the zygoma (Figs 9 and 10) and, by wav 
of the fascial plane* traveling along the ptengold 
and buccinator muscle*, the mandibular foramen 
became Involved The invasion of the foramen was 
by w*j of the nerve and vessel lheaths, and in the 
process one nerve was found to remain intact but 
the vessels were completely destroyed (Fig 15) 
The parapharyngeal space contained a broken down 
abscess (Fig 11) 

The changes In the interior of the nose were most 
interesting The osseous portion of the inferior 
turbinate was replaced b> a necrotic mass. This is 
seen to be almost encysted, hence it would seem to 
be an older process (Fig. 6) than those which re 
suited from this infection The epithelium of the 
turbinate Is almost devoid of dlin although the 
mucosa is everywhere intact except in the Lnfenor 



meatus where it has been destroyed (Fig 7) This 
destruction in the inferior turbinate represented 
the oldest change the fistula at the floor of the 
msn'llsr ) sinus and the organized thrombus in the 
cavernous sinus were next m sequence 

TREATMENT 

Neither experience nor literature seem to 
solve the problem of therapy in these cases 
Extremes of conservatism and radicalism are 
represented, with a fortunate tendency to the 
former A typical experience is that of B alien 
gcr (2) who had 8 spontaneous recoveries out 
of 11 cases with no drainage other than that 
provided by the natural nasal orifices Two 
of the cases drained by a spontaneous rupture 
through the orbit one through the inner and 
another through the outer can thus of the eye 
The 2 other cases required surgical mterfer 
ence one an ethmoidal and the other an eth 
moidal and orbital drainage All of these cases 
recovered Such an experience is not unusual 

Whether packs externally applied should be 
hot or cold is a matter of controversy there 
being enthusiastic proponents for each form of 
therapy Intranasal shrinkage and mild sue 
tion or irrigation are valuable Procedures 
such as infraction of a tu rhinal probing or 
irrigation of sinuses have not met with um 
versa! acceptance The opinion often voiced 
is that these cases, representing os they do a 
fulminant type of pathological process offer a 
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Im t V m>d> of the nnmhbuUr fcnf* \ Sbcrmi tkt »n-» immcUiolelr abcr\ 
the dfcvhwtn emir*] motor ind cn«p»d Ilowmer tbf toft lam bctwrcw 

the on I c*\ ty and tooth cru w c * a norm*] and «*brcilen B SfcUm Lhruoah 
the tint permanent molar rrpoo There t* an wbacna tmmedcuriy beneath the 
drotal pulp and ra dote pronmitj to the mandibobr nerrr The major portion 
of the bone wmoandm* th±» iaaa ol ed m the oaten* jeh be proem* The bod} 
of tba mandible t» completely a ur ro am ted by do boot with trabecnl* arrarqrrd at 
nprht ana let to the aorfaee C The *cbon ihroosh the mandibokr foramen ihowa the 
ahacma enterm* the bod} of the bwtT jaw akmjt with the \e*aeU and the nerve, 
winch rrwBy coowtitote* the manner m which infectw «u carded to the ma pebble 
D The anterior irjpoo of the mandible aborra a more actrve oateom} ehbc proce «« 
with »e vnnti« txm and abacen form* ban 


better prognosis with a 'hand* off pohc\ 
Those who have voiced this ultra -conservative 
attitude have probably experienced in their 
own hands or those of their colleagues un/or 
tunate sequelae of sepsis, osteomyelitis, men 
ingitu and dural sinus thrombosis They lean 
therefore toward the opinion that any manip- 
ulation In the nose mi) bring on dire conse 
quences having no proof that the cases might 
not have gone on to such complications with 
out these procedures 

In discussing the in tra nasal cases producing 
orbital symptoms and abscesa, Faulkner advo- 
cates external evacuation of the abscess and 
exenteration of the ethmoids Babbit com 
ments on the similarity m the symptoms of 
orbital cellulitis and cavernous sinus throm 


bems he believes that the percentage of re 
covenes under radical procedures and the 
serious prognosis without Interference justices 
Initial nasal sinus surgery men in cases of 
doubt 

The treatment of orbital ctHuhtii and ab- 
scess varies v\ ith the seventy of the symptoms 
according to Hawkins, who treats cases of 
pure ccdema in t ra nasal h He quotes Lo- 
gan Turner who was able to cure 14 of his 5 s 
cases in this manner Children with ethrowd 
suppuration and exophthalmos responded to 
shrinkage suction or irrigation in 34 to 4^ 
hours, m Hawkins cases He further ad rises 
that adults may respond to simple irrigation 
but according to him mar require some type 
of operative procedure — mtranasaL external. 
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Fir 16 Graphic representation of the method of apread from a primary focna In the no*e to *tructnra» of the »ur 
rounding portion* of the bead. It U *een that th» chronological repmenUtion foUowi very closely the comparative 
*tudj of the hhtorical tequence and tbe atudy of the histological •erica. Represented are poaalbly all the variou* 
route* by which a naul infection may *pread to the adjacent part# 


combined or drainage of an orbital abscess 
Whatever the type of operation it should be 
sufficiently radical to insure adequate drain 
age both of the infected sinus and the orbital 
pus Such a radical attack should be carried 
out immediate!) when a cavernous sinus 
thrombosis manifests itself 

-\n expectant conservative attitude is 
adopted by Porter if there is a simple oedema 
of the lids (which he terms the first stage) 
This consists of shrinking the nasal mucosa 
warm saline irrigations and cold compresses 
externally If after 24 to 48 hours there is no 
improvement or if the condition has pro- 
gressed he advocates for children who have 
cloud) cthmoids and antra a removal of the 
anterior ends of the middle turbinate opening 
into the ethmoid lab)nnth and frequently 
uses intranasal antrotomy In the adult tbe 
radical antrum operation is performed instead 
of the intrnnasal If there is oedema of the 
lids and exophthalmos with limitation of mo- 
tion (he terras this the second stage), an even 
more immediate and radical intervention is 
advised, consisting of an external ethmoid 


exenteration and possibl) removal of the floor 
of the frontal Binus and a sublabial approach 
to the antrum if it is involved 
On the basis of clinical reports it is difficult 
to amvc at an adequate evaluation of the 
therap) m these fulminant smus infections 
We can say definitel) that eonservatn e meas- 
ures will suffice in the majority of cases, where 
the bacterial Invasion is not virulent and its 
nidus is within natural cavities that in a) be 
readll) drained Such foa may be drained b) 
shrinkage medication suction or irrigation 
With areas that are not so accessible a surgical 
approach becomes necessary As Porter has 
shown, surger) 15 obviousl) indicated when 
the process is not responding to the expectant 
treatment and drainage is not established 
Intranasal surger) has always been shunned 
in the presence of an acute infection and sta 
tistics seem to indicate that surgical mterven 
tion m fulminant sinus infections is attended 
by an appalling morbidity and mortality 
Such statistics are logical only If we know at 
what stage of the infection drainage was at 
tempted and the character of the procedure 



656 


SURGERY GYNECOLOGk AND OBSTETRICS 


(especially the jnadent trauma) External 
procedures rather than mtrnnasal operation 
nave been ad\*ised because of a possible spread 
to the meninges V e feel that here again we 
should choose the rente nearest to the area 
which we desired to drain and — more impor 
tant still — should as far as possible avoid 
operative trauma e have frequently found 
it best to advise procedures in accordance with 
the ability of the surgeon 

CONCLCSIOVS 

Yn interesting histological surve\ directed 


choice of procedure depends chieffi upon the 
technical skill of the surgeon. 

In the case reported probably do therapy 
conservative or radical, could have halted the 
extensions of the bacterial invader or saved 
the life of the patient. Past experiences would 
indicate that palliative mediation has its dis- 
tinct merits In the treatment of the majority 
of cases Radical interference undertaken at 
the proper time should give a good prognosis 
Of the operative procedures surgery for dram 
age appears most advantageous. 


toward study of the pathogenesis of osteo- 
myelitis of the maxilla in an Infant and of the 
means of extension and complication reveals 
a great number of diverse Dane factors m 
cases clinically similar to each other It is 
evident from a stud\ of the literature that the 
portal of entn and method of extension may 
be variable Dogmatic statements haw been 
made by proponents of each mode of invasion 
but a careful study of our case ha* show n that 
the various modes of extension may ail be 
involved in such processes Evidence is prr 
seated to show conduswiy that nasal infee 
tton and smuytis ma\ pla\ on important rtle 
in the pathogenesis ot such a process even 
m carh bfe 

Very few of the cases recorded in the liters 
turc have had serial histological studies, and 
because it is difficult to determine the disease 
complex solely by clinical means, dogmatic 
and erroneous conclusions haw been forced 
upon the rhinologist The patients are often 
first seen after some time has elapsed so that 
the primary process is declared by inference 
only The present study offers a logical ex 
plana tion of mam earlier unexplained cases. 

\\ e advise an expectant conservatlw atti 
tude in the early stages of the disease when 
oedema of the lids is present If the process 
does not show a tendency to regress and if 
symptoms become more marked surgical m 
terference must be contemplated 

The surgical approach can be intranasal or 
extranasal, the route determined depending 
upon the proximity to the focus to be drained 
and the chances of avoiding trauma The 
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NORMAL HUMAN OVUM IN THE PRIMITIVE STREAK STAGE 
(APPROXIMATELY EIGHTEEN AND ONE-HALF DAYS ) 1 
HAROLD O JOVES MJD FA CS and JOHN X. BREWER, JED Chicago, Imams 


C OMPARATIVELY few young human 
ova normal and anatomically com 
plete have been described The ovum* 
to be reported here seems to fulfill these re 
quirements In. addition an exact sex history 
ha* been obtained from the husband and wife 
as follows 

February 16 ioja inewtniatloD began. 

February 32, 1931, menstruation ended 
February a6 1931 coitus 
February 18 193a. coitus 
March 4 193s coitus (evening) 

March ro 193a entered hospital 
March 13 193a menstruation expected but faded 
to occur 

Match 24, 1933 hysterectomy (morning) 

The body of the uterus as removed measures 
10 5 by 7 s by 4 5 centimeters and has no patho- 
logical changes The wall is 3 centimeters 
thick 1 centimeter being endometnum The 
csvum has no blood On the posterior wall of 
the endometnum there is a slightly depressed 
hrcmorrhagic tissue 1 millimeter in diameter 
Centered 1 millimeter directly beneath this 1* 
the blastocyst The external measurements 
of the unfixed chorionic veslde are 8 by 7 by 
4 millimeters. The internal measurements 
(chorionic cavity) arc 6 by 5 by 2 5 mflli 
meters. The yolk sac is 1 millimeter in dia 
meter before fixation The amnlotic cavity 
measured In the section is o 66 bj o 816 by 
o 2o millimeters in its greatest dimensions 
The caliper measurements of the embryonic 
disc made on the model at 200 diameters 
arc 1159 millimeters long by 1475 m *lh 
metere wide The primitive groove similarly 
measured is 40 9 millimeters long. The 
length of the primitive streak including Hen- 
sen s node is 87 5 millimeters Reduced to 
actual size the length of the disc is 058 
millimeters the width o 74 millimeters 
primitive groove o 205 millimeters and the 
primitive streak including Heosen s node 
0-438 millimeters. 


A cot*prtba*r>» Uuuiptna d tin rmt+xo will b* pcbkjbed Utct 



These facts and those to lollow support 
conclusion that this ovum is normal and com 
plete The normal uterus was removed for the 
purpose of sterilization The imbedded ovum 
was implanted at the usual site on the pos- 
terior wall of the uterus. The size and stage of 
development of the ovum were consistent 
with the menstrual and coital histones In 
vasion of the maternal tissue by fetal elements 
was in active progress The fundamental re- 
lationships of the embryonic plate, yolk sac, 
amnion chonon, villi and endometnum were 
normal and agreed with those described by 
Bryce-Teacher, Frassi, Etemod and others 
which are accepted generally as normal The 
cells of the embryonic plate were in active 
mitotic division The Langhans’ cells and the 
cytotropboblast were multiplying rapidly by 
mitotic division There was no cellular dc 
generation of the villi Anchoring villi were 
few and were loosely attached 

The ovum and the embryonic anlage were 
anatomically complete and were sectioned 
and arranged serially The entire unfixed 
blastocyst tissue together with a small amount 
of the surrounding endometrium was divided 
into four portions and placed in fixing solu 
tions within 10 minutes after the maternal 
blood supply had been clamped The block of 
tissue containing the embryonic anlage was 
fixed in formalin Zenker’s solution, and the 3 
others were placed respectively in Regauds 
solution, 10 per cent neutral formalin, and 
fonnol Zenker’s solution with subsequent 
osmic aad fixation All the tissues were 
imbedded m paraffin The block containing 
the embryonic structures was cut serially at 
10 microns, and the sections were stained with 
hrematoxvlin and eosin All other blocks were 
cut serially at 5 to 6 microns. 

The stains used were add fuchsui methyl 
green, add fuchsin Mallory ETC, phospho- 
tungstic add haunatoxylin, osmic aad coun 
t erg tamed with methyl green, copper chrome 
htematoxyhn, iron alum hzemaloxykn, scarlet 

°“ De ** rta *“ t ****** * tk. 
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red, Bat s carmine Bidscbowsky alver 
technique Mayer’s muchematdn Bismark 
brown and hrrrnatoxyiin and eosin 

csmiATiov or ace 

The coital hilt or} presents cruaal evidence 
for determining the age of our ovum Recent 
evidence indicates that ovulation usually 
occurs near the middle of the menstrual cycle 
(■Ulen et al) \ccordmgiy the lait ovulation 
in our patient occurred about March 3 1932 
The viability of injected spermatoxoa In the 
human is variously stated to be from 1 to 3 
days Thus the coital relations that occurred 
on Februar} 26 and 28 arc too far leparated 
from the calculated date of ovulation to be 
significant The isolated and last coitus on 
March 4 iq ’4 days before operation coin 
rides closely with the estimated date of ovula 
tton On this basis the maximum copulation 
age is ig 1 ^ days The minimum copulation 
age is 14 days, once the patient was in the 
hospital 14 days pnor to operation Mall 
states that the copulation age is 24 hoars 
longer than thi. actual or fertilisation age 
Deducting 1 dax from the computed ovula 
tton age the fertilisation age of our ovum is 
i8>» days 

The calculated age is substantiated by com 
panson with other young human o\a The 
Grosser (KJ U ) In gall* Hcuser trass and 
Eterood ( \ util) specimens (about 19 days) 
have larger measurements the external di 
ameter of the cbonon bang 10 millimeters 
The Grosser and Ingalls ova have head pro- 
cesses chordal canals, do* cal membranes 
and beginning medullar} fold* The Frassi 
and Eternod ova contain in addition neuron 
tenc canals, medullary grooves, and blood 
vessel formations in the body of the embryos 

The ova described b} Miller Br}ce Teacher 
I Peters Jung Merttens, and Strahl Ren eke 
have internal cbonomc measurement* ranging 
from o 44 millimeters to 3 8 by 3 2 b} 12 
millimeters The measurements of the embry 
onic shields, while not absolutel} trustworthy 
vary up to 0.75 by o 3 mfllimeters The well 
known 'Miller and Bryce Teacher I ova have 
rto definitive villi while one described by Peters 
has beginning villi formations In the Jung 
tpedmen the villi evidence some branching 


In tbc Strahl Beneke ovum a primitive streak 
is present The ages of these ova are stated 
by Streeter to be from 11 to 15 davs and by 
Grosser from 12 to 18 day*. (The Miller ovum 
is not listed in Grosser c classification Grosser 
1927 ) Falkincr recent!} described a human 
ovum associated with a good dun cal history 
and estimated its age at 15 day*. The villi are 
beginning to branch and the yolk sac » 
larger than the amroon 

Close 1 } approximating the description of 
our ovum is that of the Mateer ovum the age 
of which is placed by Streeter at 17 day's The 
measurements of the Mateer ovum, however 
are slightly greater The blood vends of the 
villi contained primitive blood cells while in 
our tprdmcn tbc ves ads are empty 

Kindred in reporting the Goodwin ovum, 
calculates the age to be about 19 day*. Al- 
though the given measurements are smaller 
than those for our ovum the presence of the 
described head process Indicates It to be more 
mature 

Our ovum with it* primitive groove aOan- 
tois, blood vessel formations in the wall of the 
yofL sac in the body stalk in the chononfc 
membrane and In the villi with a yolk *ac 
larger than tbc ammon and with branching 
villi falls into Group II of Streeter s classifies 
tion The internal measurements of the 
cbonon arc also within the limits given by 
Streeter for this Group Since our ovum con- 
tains the earliest stage in the formation of a 
neurrntcric canal that has been described for 
the human it is placed in the borderline be- 
tween Groups II and III (Streeter) It o 
definitely less advanced than the ova of Group 
III (Grosser K 1 1) Ingalls Hcuser Frass. 
and Eternod \ uill 

The more exact estimation of its age (18M 
days) the immediate and excellent fixation 
tbc favorable plane of section, and the com- 
pleteness of the specimen make possible a pre- 
cue classification of this ovum In the tene> of 
human ova 

the vhjj 

The villi van in ike and shape and cover 
the entire surface of the blastocyst (Fig 0 
The longest Is o 1 mfllimeters Many a 16 
branched once and a few twice Each has * 
central mesodermal core and a covering « 
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syncytium and Langhans’ cells. The Lang 
han* cells are small, cuboid al, or oval with 
scant granular cytoplasm large dear nudd 
and one or two nudeoli (Fig a) Each cell has 
a definite membrane Many are in mitotic 
division Glycogen can be stained in these 
cells. The vacuolization of the cells as dem 
onstrated by Falkincr was not present The 
syncytium is a finely granular protoplasmic 
film with nudei distributed through it It is 
spread irregularly over the surface of the 
Longhorn’ cells and stained deeply The 
under have a angle nudeolus. Glycogen 
could not be demonstrated m this syncytium 
Mitochondria stain as thm threads In many 
places there is a brush border The syncytium 
does not in this specimen completely surround 
and wall off the implantation cavity the pic 
turc differing in this respect from that dc 
scribed by other writers 

VASCULAR ANLAGE 

There arc blood vessels In various stages of 
development In the villi chonon body stalk 
and in portions of the wall of the yolk sac. In 
the v 3 h chonon and body stalk the develop- 
ment is similar while in the yolk sac the for 
matrons differ and are considerably more ad 
vanced 

All the larger villi contain angioblastic 
strands or short tubes, while many of the 
smaller villi do not In the absence of specific 
study and plotting there is no manifest dif 
fcrencc in the number or degree of develop- 
ment of \essel formations in the villi chonon 
and body stalL AH stages from fine mesoder 
mal strands to fully formed short endothelial 
tubes arc present. The strands usually located 
near the center of the villi consist of groups of 
mesodermal cells with m distinguishable cell 
membranes They are short and in senal sec 
Uons have no connections with other neigh 
boring strands or vessels. Some contain 
vacuoles m the central portion Because the 
cell boundanes could not be discerned, it can 
not be stated whether the vacuoles are intra 
cellularor extracellular By confluence and en 
largement of the vacuoles a lumen Is formed 
surrounded by a nog of cytoplasm and flattened 
nuclei These formations likewise are iso- 
lated A few of the formations are branched. 



Fir r PbotrwmcroKT»ph 0 i a slightly oblique wretton 
of bUtlocyit embedded In endometrium Section 15-j 

Xu 


Since the vessel pnmordia are distributed 
evenly through the villi chonon, and body 
stalk, since the individual strands and vessels 
are independent of connections or commum 
cations with neighboring strands, and since 
the formations arc equally well differentiated 
over the entire chonon they probably arise 
in iiiu There are no cells in the lumen of the 
endothelial tubes In the villi, such as Streeter 
described for the Mateer ovum and called 
future blood cells In the body stalk there is 
similar differentiation of mesoblastic cells into 
strands— some solid some with vacuoles, and 
some with a lumen There is no evidence that 
these as yet join with the strands of the chon 
omc membrane. In a place at the edge of the 
body stalk is a single blood island formation 
similar to those observed in the wall of the 
yolk sac. 

In the wall of the yolk sac, the blood vessel 
formations are restricted to the caudovcntral 
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f Fqt J Phcrtonucrojfraph at a fetal aandmo* ccfl m 
contact aitha decidual cell at the left Stained a ith Bat 1 * 
carmine to ahow ftycofen X97J 

Glycogen is present in large edit scattered 
through the deddua at the fide* and base of 
the blastocyst (Fig 5 1 Benehe P Meyer 
Bryce-Teacher Peter* Strahl and Falbner 
deicnbe these large cells, but make no *Ufe- 
raeot concerning their glycogen content 
which m our material distinguishes them from 
maternal cells Bencke Meyer Strahl artel 
Falkiner believe these cell* to be of fetal ori 
gm while Bn, ce Teacher suggest that they 
are maternal cells Peter* state* be is uncer 
tarn of their origin 

Two type* of fetal wandering cell* are evi 
dent In our *peamen thdr origin can be 
traced definitely to the cytotropboHoit Cdls 
in the cell column* at the tip* of the villi 
identical with Langhans cells increase in lire 
the cytoplasm concentrate* about the nuclei 
and the add stain is taken with avidity The 
cells increase in sue the cytoplasm become* 
more dense and the nuclei have one or more 
clef ts and a angle large nudeolu* The cyto- 
plasm become* trill more dense and granular 
remain* concentrated about the nudei and 
•tains more Intensely with add dyes In the 
cytoplasm mitochondria Dow appear stained 
as long thin threads and filaments, figure 6 
illustrates tuch a cell among it* neighbor* and 
separated from the deddua by a venous space. 
The mitochondria are aimllar in sections fired 
m Regaud s solution and in formal Zenker s 
with subsequent comic add fetation for two 
day*. In Figure 7 a wandering cell of one 
type 1* ibown In the deddoa adjacent to a 


vetscl B\ comparison to a decidual cell the 
fetal cell is larger It contain* glycogen in tin* 
preparation and the deddual ceU* do not. 
It ha* mitochondria whereas the deddual 
cells do not The nuda of the deadual cell* 
are even rounded or oval with r t or 3 small 
nucleoli in contrast with the deft nuclei and 
•ingle large nudeoll of the fetal wandering 
cdls Tbe other type of fetal wandering cell 
is illustrated by Figure c These cdls *tain 
riarkh and invade tbe decidua in streamer 
like formation*, one cell behind the other 
Thdr shape varies during invasion Many 
are elongated and tenuou* a* In Figure 5 
Others located In maternal cjp&Ianes are 
spherical Man) contain glycogen and in 
some mitochondria stain as threads and »hort 
rods Some hair several nuclei. 

SYNCYTIUM 

The theory that syncytium originate* from 
the cytotropbo blast is upheld by Peter*, 
Streeter Jung Miller and other*. The theory 
that it originate* from maternal endothelial 
cdls has been *0 convincingly disproved that 
it can safely be disregarded. In the ovum re 
ported here the formation of the syncytium 
is followed from the cytotropbo bla*t in more 
detail than ha* previously been done 

The syncytium develops aimflariy to the 
fetal wandering cdls as noted above up to the 
appearance of mitochondria. From here on, a 
variation occur* After tbe formation of the 
large cvtotropboblastic cells with dense cyto- 
plasm and mitochondria two or mote of the 
cdls fuse to form a multinucleated man or 
auch a single cell is surrounded and taken up 
by an already formed syncytial mass. The 
staining reaction of the syncytium is si m ilar 
to that of the large cyt 0 tropbobl a*tl c celb 
Mitochondria remain as thin threads in tbe 
svneytium (Fig 8) Identical changes with 
the subsequent formation of aynevtium take 
place in the LaBghans cdls within the con 
fines of the villi Since aynevtium develops 
from the Langhans and the cytotropbo- 
blaatlc cell* In a similar manner It is evident 
that these latter two cdl types are funds 
mentally riimlar and have a common origin 
Many of the syncytial masse* have brush 
borders (Fig 9; Bruah borders or prkkK 
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Fig 6 Camera laada drawing of \ «oci ipace m penetration tone. a Endometrial 
itroraal celU, b endothelial lining of venoui apace c lumen of \ enoua alntu i cytotro- 
phoblaat replacing end oth dial wall t cytotropbobUatk cell with mitochondria X 7 25 


processes have been noted by Jung Greenhill 
Beneke Marchand and others Peters be- 
lieves these irregular borders are not prickle 
processes but rather a frayed deposit on the 
surface The masses penetrating deepest into 
the maternal tissue in our ovum do not have 
these borders and Brjce Teacher report 
similar findings Numerous masses contain 
lipoid droplets stained with both scarlet red 
and osmic aad (Fig 9) In the penetration 
zone man) syncytial masses with brush bor 
ders contain large and small vacuoles In 
sections fixed and stained for lipoids these 
vacuolated regions do not stain It is probable 
that the brush borders are associated with 
phagocytic activity of the cell masses os sug 
gested b) Bartelmez 

In the penetration zone Z&ischenzone or 
zone of necrosis Grosser reports an abrupt 
transition from the trophoblast to the ma 
ternal tissue in the Kleinhans ovum and be 
lievcs the maternal tissue is not destroyed but 
merel) pushed outward \ eit Strahl Beneke 
and P Meyer also note this outward displace 
ment. Streeter states there is no destruction 


or ingestion of maternal stroma cells in the 
Miller ovum On the other hand Brjce and 



Fig 7 Drawing of a tectum containing a fetal wander 
Ing cell a Ith mitochondria amidst maternal celiv (Stained 
with a ni l in e add fuchsn and methyl green ) Camera 
ludda X1063 
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carmine t ihow ft) cn(ra Xfl J 

Gljcogrn n present In large cell* scattered 
through the decidua at the rides and base of 
the blastocyst (Fig 5) Brnekc P Meyer 
Brvce Teacher Peters. Strahl and Falkiner 
describe these large cefls but male no state 
ment concerning their gl\ cogen content 
which in our material distinguishes them from 
maternal ceils Ben eke Meyer Strahl and 
Falkiner behere these cells to be of fetal ori 
gin while Brvce Teacher suggest that the} 
are maternal cells Peters states he is uncer 
tain of their origin 

Two types of fetal wandering cells are evi 
dent In our specimen their origin can be 
traced defamtd} to the cytotropboblast Cells 
m the erfl columns at the tips of the villi 
identical with Langhans cefls increase m sue 
the cvtoplasm concentrates about the nudei 
and the a ad stain is taken with avidit\ The 
cefls increase in sue the cytoplasm become* 
more dense and the nude! hare one or more 
deft* and a single large nndeolus The cy to- 
pi asm becomes still more dense and granular 
remains concentrated about the nudei and 
stains more intense!} with a ad dyes In the 
cytoplasm mitochondria now appear stained 
as long thin threads and filaments. Figure 6 
illustrates such a cell among its neighbors and 
separated from the deadua by a venous space 
The mitochondria are similar in sections fixed 
In Regaud s solution and in formal Zenker s 
with subsequent osmic aad fixation for two 
days. In Figure 7 a wandering cell of one 
type 11 shown m the decidua adjacent to a 


vtsaeL Bj comparison to a deodual cell, the 
fetal cell is larger It contains glycogen in this 
preparation and the decidual cefls do Dot 
It nas mitochondria whereas the decidual 
cefls do not. The nude! of the decidual erflj 
are even rounded or oval with 1 2 or 3 small 
nudeoli in contrast with the deft nuclei and 
single large nudeoli of the fetal wandering 
cefls The other type of fetal wandering cell 
is illustrated In Figure 5 These cells stain 
darkly and in rede the decidua in streamer 
like formations, one edl behind the other 
Their shape vanes during Invasion. Man\ 
are elongated and tenuous as m Figure 3 
Others located In maternal capillanes are 
spherical Mam contain glycogen sod in 
some mitochondria stain as threads and short 
rods Some hare several nuda 

syxcyttcm 

The theorv that syncytium originates from 
the cytotropboblast is upheld bv Peters. 
Streeter Jung Miller and others The theory 
that it originates from maternal endothelial 
cefls has been so convtndngh disproved that 
it can safd\ be disregarded In the mure re 
ported here the formation of the ivncvtftnn 
is followed from the evtotrepho blast m more 
detail than has prenoush been done. 

The syncytium develops slmilad} to the 
fetal wandering cefls as noted above up to the 
appearance of mitochondria From here 00 a 
variation occurs After the formation of the 
large cvtotrophoblaitic cefls with dense cyto- 
plasm and mitochondria, two or more 0/ the 
cells fuse to form a multmudeated mass, or 
such a single cell b surrounded and taken up 
b\ an already formed syncvtial mass. The 
staining reaction of the svncvthim Is simil ar 
to that of the large cytotrophoblastic cell*. 
Mitochondria remain as thin threads in the 
svncrtlura (Fig 8) Identical changes with 
tiie subsequent formation of syncytium take 
place in the Langhans cells within the con- 
iines of the villi. Since syncytium develop* 
from the Langhans and the cytotropi*?- 
blastic cells in a similar manner it b evident 
that these latter two cell types are fnndt- 
roentall\ similar and hare a common origin 
Man} of the syncytial masses hire brnih 
borders (Fig 9) Brash borders or prickk 
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noid In some places formation of fibrinoid 
from degenerating syncytium is noted Small 
amounts are evident, scattered through the 
advancing cytotrophoblast from which it 
apparently originates In other places, the 
origin is undoubtedly in degenerating ma 
temal cell s at the boundary zone In contrast 
to the description by Bryce and Teacher and 
Jung, in which the fibrinoid is arranged in a 
layer completely around the ova, it is found 
onl> in occasional places in our ovum, while 
in the Peters’ ovum it is entirely wanting 
When it occurs it is located at the junction of 
the deadua and the cytotrophoblast which it 
separates sharply The layer is usually thin 
In GreenhiU’s specimen, fibnnoid was being 
engulfed by the syncytium 

Fibrin occurs mainly in the formation of 
thrombi In many places a capillary opens 
into the intervillous space, one endothelial 
wall is lost and the other continues along the 
edge of the normal deadua. Adherent for a 
considerable distance along this remaining 
capillary wall is a laminated thrombus made 
of fibrin, and white and ted blood cells Fibrin 
a located onl> in the vessels in the penetration 
zone 

SUMMARY 

1 A normal and anatomically complete 
human ovum, age 18.K days is described 
(Fig 1) 

2 The tissues were fixed in various solu 
tions within 10 minutes after the damping of 
the maternal blood supply 

3 An accurate and valuable diiucal his- 
tory is given. 

4- The embryo me disc is slightly oval and 
contains 

a. The earliest stage in formation of a 
neurentenc canal so far described for 
the human, 

b A primitive streak and groove (Fig 
ure 1 ) 

c. A Hcnscn s node , 

d. A doacal membrane, 

e An allantois. 

5 The villi surround the entire blastocyst 
(Fig i) Some are branched (Fig 1) There 
are a few anchoring villi (Fig 2) 

6 Blood vessel formations arise in situ 
They arc identified in the vfili, chorionic mem 


branc, body stalk, and yolk sac wall (Fig 3) 
There are primitive blood cells in the vessel 
formations of the yolk sac (Fig 3) 

7 The cytotrophoblast is of fetal origin 
(Fig 2) and contains glycogen In it there is 
no reticular framework in sections stained b> 
Biel 3 chowsky J 8 silver method (Fig 4) 

8 Two types of fetal wandering cells dc 
velop from the cytotrophoblast. Both con 
tain glycogen and mitorhondna The latter 
are stained as thin rods and filaments (Figs 
5 and 7) 

9 The syncytium originates from the 
cytotrophoblast and Langhans’ cells m a 
similar manner (Figs. 2 and 8) The mito- 
chondria stain as thin threads (Fig 8) Many 
syncytial masses have brush borders (Fig 9) 

10 In the penetration zone there is de- 
generation of maternal tissue (Fig 4) M well 
as an outward pressure exerted by the growing 
blastocyst (Fig 1) 

11 The slight leucocytic infiltration in the 
implantation site is limited pnnapally to the 
deadua capsulans 

13 Fibnnoid is formed from both fetal and 
maternal tissues in the penetration zone 

We with to expraa crur appreciation for the valuable 
lugyeatioo* and aid given by Ur George \\ Bartdmex. 
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STUDIES ON ABSORPTION AND EXCRETION IN SEGMENTS 
OF THE COLON OF MAN 1 


FILLMORE S CURRY, M.D , Rochmtu, MncraorA 

FtOcrw in Sarfwy H* Miyo Fc*x*cUt>oc 

J ARNOLD BARGEN iLD, Roarorm, Mdotwita 

of Urfkan* Tb* U*yo CPnc 


M UCH conflicting experimental evi 
deuce exists concerning the^absorp- 
tion of substances other than water 
by the large intestine While we were working 
with a large group of colostomized patients on 
the combined intestinal service of the Mayo 
Clinic it occurred to us that they presented 
conditions ideally suited to the elimination of 
the usual fallacies inherent in investigations of 
colonic absorption, and that, without In con 
venience or danger to patients observations 
could be made which would be of benefit to all 
patients. The particular advantages offered 
by colostomized patients were as follows 
(1) The omnivorous colon of man could be 
studied, rather than the colons of strictly 
carnivorous or strictly herbivorous ammals 
(a) The divided colon would prevent error due 
to regurgitation of the clysma mto the ab- 
sorbing fleam. (3) Short distal segments could 
be thoroughly evacuated thereby eliminating 
any errors due to failure to recover unabsorbed 
fractions (4) Thorough cleansing of the 
easily accessible, short, distal segment would 
prevent bacterial fermentation in experiments 
with carbohydrates 

Test substances were chosen with a view to 
obtaining additional evidence of absorption 
other than disappearance from the colonic 
lumen as well as for utility of these substances 
otherwise For these purposes a number of 
observations were made, using methylene 
blue atropine, glucose, sucrose and arsenic. 
Experiments were also performed to determine 
whether some of these substances, orally or 
intravenously introduced would be excreted 
by the colonic segments 

METHOD 

The distal colonic segment was thoroughly 
cleansed by irrigations with warm tap water 
rubber catheters were used, as Is Illustrated in 
Figure 1 That this deansing process was 

Abttoet of 


effectual is evidenced by the fact that the con 
tent of a segment, removed after deansing, 
failed to cause any loss of fermentation, when 
incubated for 4 hours at 37 degrees C with 
5 grams of glucose. 

Following the process of deansmg, the sub- 
stance to be tested was instilled m solution 
through the rubber catheter, and left in the 
segment for the duration of the observation 
as determined by its nature. At the end of this 
time, the unabsorbed fraction was removed by 
irrigation, and its quantity determined. That 
the unabsorbed fraction could effectually be 
removed In this manner was demonstrated by 
instilling 30 milligrams of arsenic as neo- 
arspbenamine, m solution, and immediately 
removing it by irrigation with 1,000 cubic 
centimeters of water Analysis of this re 
turned fluid by the Osterberg modification of 
the Gutxeit method resulted in recovery of 97 
per cent of the Instilled arsenic. 

ABSORPTION 

Results with methylene blue are given m 
Table I, those with atropine, in Table U, and 
those with glucose in Table HL 

To determine metabolic factors dunng the 
disappearance of glucose from the colonic &eg 
ments, observations were made on 3 indrvid 
uals, free of diabetes, on whom colostomy had 
been performed at the level of the sigmoid, on 
one individual, who had diabetes graded 3 on 
whom colostomy had been performed at the 
level of the sigmoid, and on one individual who 
had undergone obstructive resection at the 
level of the sigmoid and who had questio n able 
latent diabetes. Under basal conditions 
estimations of the respiratory quotient and 
heat production, in calories per square meter 
per hour, were made by the gasometer method 
(2), and the values for blood sugar were deter 
mined by the F olin Wu method Following 
Introduction of 30 or 50 grams of glucose mto 


mWttcd by Dt. CwiT to tfc. T*cuh r »f U . OaJ.U Icbocl of th« PuhrtnUy of In p^t*] IaMIta*,t of 
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the distal colonic segment, the same deter 
mina tinrm were made at hourly intervals for 3 
hour*, with an additional determination of 
blood sugar at the first half hour Table IV 
shows that in each case mentioned in the fore 
going there was an Increase in heat produc 
tlon, and in 3 instance* there was an increase 
in respiratory quotient above the basal levels 
at some point during tbe disappearance of 
9 42 to 48 75 grams of gluco»e from the distal 
colonic segments. 

Among individuals whoee carbohydrate 
metabolism was not Impaired, the value* for 
blood sugar maintained a level or fell slightly 
but among individuals who had diabetes, defi 
mte increase* in values for blood sugar ac 
companied the absorption of tbe glacose 
(Table IV) 

Tbe metabolic change* in Case 20 graph! 
cally represented are shown In Figure 2 

Sucrose administered parentenUy to man 
b oot utilised, but it has been shown by 
Keith Wakefield and Power that 97 per cent 
to 98 per cent of it is excreted in the urine 
within 24 hours If sucroae is instilled into 
di stal segments of the colon its subsequent 
excretion in the urine will be evidence of it* 
absorption by the colon. The invertaxe 
hydrolysis method of determination of su 
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crose as described by Jollifie Shannon and 
Smith was employed. 

Two observations on individuals who raw 
undergone colostomy at the level of the Kg 
mend showed that following instillation Of 5 
grams of sucrose into the distal colonic seg- 
ment, urinary excretion of sucrose inm^" 
ately began 36 milligrams were recovered 
1 boor and 39 milligram* in hours, in trt 
urine of the 2 subjects Following removal JJ 
the sucrose from the colonic segment, urto*U 
excretion of sucrose abruptly ceased. TW* 



observations were not recorded in Table* 
Vor VI 

Observations made on an individual who 
had undergone colostomy at the level of the 
sigmoid disclosed that 5 grams of sucrose 
instilled into the distal colonic segment re- 
sulted in urinary excretion of sucrose, and that 
this excretion continued for 48 hours, 382 
milligrams were excreted in the first 24 hours, 
and 273 milligrams in the second 24 hours. 
This indicates the slowness of absorption of 
sucrose. The individual mentioned m the 
foregoing was 1 of 5 who bad undergone 
colostomy at levels ranging from the sigmoid 
to that of the middle of the transverse colon 
Excretion of sucrose in the unne ranged from 
2 6 per cent to 12 5 per cent in 24 hours, and 
from 13 1 per cent to 19 3 per cent in 48 hours 
the percentages are based on amounts in 
stilled into the distal segments of colon It 
was observed that the higher the colostomy 
and thus the larger the absorbing surface of 
colon the sm a l ler was the fraction of the total 
amount of sucrose instilled which was ex 
ere ted in the unne This suggested that much 
of the sucrose not recovered in the unne might 
have been hydrolyzed to dextrose and levu 
lose, and absorbed as such since only small 



Glucose $lven 


i JJetibollc changes In *0 

fractions, ranging from o 023 grams to o 135 
grams remained in the colonic segments at the 
end of the observation (Table V) 

Arsenic instilled as neoarspben amine, in 
quantities of o 15 grams, into the distal colonic 
segments of 7 persons who had undergone 
colostomy at the level of the sigmoid resulted 
m the disappearance of 25 per cent to 100 per 
cent of the instilled arsenic within 4 hours, the 
arsenic of the residual fraction was determined 
by the Osteiberg modification of the Gutxeit 
method. Of arsenic instilled into 2 persons 
who had undergone aecostomy, 69 per cent 
and 100 per cent respectively, disappeared m 
4 hours. Excretion of arsenic in the unne did 
not occur in these experiments. However 
when the amount of neoarsphenamine instilled 
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the distal colonic segment the same deter 
mirutioni were made at hourly intervals for 3 
hours, with an additional determination of 
blood sugar at the first half hour Table IV 
shows that In each case mentioned in the fore- 
going there was an increase in heat produc 
Uon and in 3 instance* there was an increase 
m respiratory quotient above the basal levels 
at some point during the disappearance of 
9 42 to 48 75 grams of glucose from the distal 
colonic segments. 

Ymong Individuals whose carbohydrate 
metabolism was not impaired the values for 
blood sugar maintained a level or fell slight!} 
but among individuals who had diabetes, defi 
mte Increases in values for blood sugar ac 
comps nied the absorption of the glucose 
(Table IV) 

The metabolic changes in Case jo graphi- 
cally represented, are shown in Figure 3 

Suctom administered parenterally to man 
is not utilized but it nas been shown by 
Keith, Wakefield and Power that 97 per cent 
to 08 per cent of it is excreted in the urine 
within 34 houn If sucrose is instilled into 
distal segments of the colon its subsequent 
excretion in the urine will be evidence of its 
absorption by the colon The Invertase 
hydrolysis method of determination of su 
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erase, as described bj Jolhffe, Shannon and 
Smith was employed 
Two observations on individuals who had 
undergone colostomy at the level of the df- 
moid showed that following instillation of 5 
grams of sucrose into the distal colonicK^' 
ment, urinary excretion of sucrose inn^y" 
atdy began 36 milligrams were recovered to 
1 boor and 39 milligrams in i }4 boon, in u* 
urine of the s subjects. Following removal 
the sucrose from the colonic segment, unnary 
excretion of sucrose abruptly ceased. Tbew 
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TABLE V — SUCROSE ABSORPTION 
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of the colon in the following 5 hours although 
urinary excretion of the dye occurred at that 
time. 

Glucose intravenously administered m 
amounts of 25 grams was not excreted by the 
distal part of the colon 

Sucrose Intravenously administered in 
amounts of 5 grams was not excreted by the 
colon m the subsequent 18 or 19 hours, al 
though unnary excretion of 87 per cent to 89 
per cent of the administered amount occurred 
dunng that tune. 

Results with arsenic are given in Tabic VIII 
comment 

The undoubted functions of the colon con 
sist of storage and propulsion of the stool 
secretion of mucus to facilitate its passage, and 
absorption of water (17 24) There is addi 
tional experimental evidence to indicate that 
from aecum to anus definite amounts of pro- 
tern carbohydrate, salts metals, anesthetics, 
and drugs may be absorbed (4, 5 7 22, 27 32, 
33) Bactena may be absorbed rapidly from 
the colon, and experiments on a nimals m 
dicate that rectally introduced glucose results 
in a greater deposit of carbohydrate in the 
liver than occurs after its intravenous ad 
ministration (8, 24, 28) 

Functionally the proximal and distal halves 
of the colon are regarded as dual organs. The 
proximal half is regarded as the absorptive 
portion and the distal half os the organ of 


TABLE VI- — ABSORPTION OF ARSENIC IN FOUR 
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TABLE VU — ABSORPTION OF ARSENIC FOLLOW 
INO INSTILLATION OF o 6 GRAM OF NEO- 
ARS PHENAMINE PER RECTUM 
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storage and propulsion This division of func 
Uon is based on the following observations 
(1) The proximal part of the colon is developed 
from the midgut along with the absorptive 
small intestine, while the distal part 13 derived 
from the hind gut, (2) The proximal part of 
the colon is of larger caliber, and its walls are 
thinner than the smaller, thick walled distal 
portion (3) The prevailing types of move- 
ment m the proximal part of the colon, partic 
ularly at the cacum, are churning and anti 
peristalsis, whereas in the distal part the pre 
vailing type of movement is propulsive (4) 
The content of the proximal part of the colon 
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TABLE VUL — EXCRETION OF ARSEKIC AJTEE 
ADMINISTRATION BT 1£0UTH 01 TWO TAB- 
LETS OT TREPARSOL 



is liquid whereas that of the dutal part is 
•olid or semisolid. 

Opinion ii still divided as to whether mate- 
rial, other than water which disappears from 
the hnnen of the colon, is actually absorbed. 
It has been pointed out that the major 
fallacies in the assumption that colonic ab- 
sorption is the cause of this disappearance, are 
(r) the probability of antfperistalab carrying 
the test substance up into tbe absorbing 
ileum (a) the inability completely to deanse 
tbe undivided colon, and the consequent 
questionably complete removal of the un 
absorbed fraction of test substance and (3) 
the poasihIHty of destruction of the test sub- 
stance by bacterial action 

In our work these objections were overcome 
by (1) the operative division of the colon, 
which precluded the possibility of loss by 
antipmstalns (3) the shortness of the colonic 
segment, from which a test substance could be 
completely removed immediately after its 
introduction (3) tbe possibility of complete 


d earning of the easily accessible colonic seg 

ment 10 that the remaining intestinal content 
I* incapable of fermenting glucose by Incuba 
tion in vilro (4.) tbe use of further criteria of 
absorption, other than disappearance of the 
test substance from the colonic lumen. 

The farther criteria just mentioned require 
comment. The evidences of absorption of 
methylene blue, of atropine, and of arsenic, 
which were employed have been recorded fa 
applicable tables. 

Much dissenting opinion exists over the 
question of coionic absorption of glucose (3 4, 
6 9 10,11.13 16 17 18 30,11 33 35 s6 17 18 
39 3° 31) Failure of values for blood sugar 
In the peripheral blood to increase during the 
disappearance of glucose from the lumen of the 
colon has been the basis of some condoiJani is 
to the failure of the colon to absorb glucose. 
Actually If tbe fact on by means of which 
sugar is removed from the blood stream are not 
impaired, the values for peripheral blood mgir 
would be expected to be unaltered or to be 
perhaps ahgntly reduced due to pancreatic 
stimulation diming the colonic absorption of 
glucose. This is what occurred dating our ob- 
servations of subjects who were free of dia- 
betes. On the other hand in the observations 
on a diabetic subject, the values for peripheral 
blood sugar definitely increased during the 
absorption of glucose from tbe colonic seg 
meet In addition, increases above the basal 
level in the respiratory quotient or m beat 
production in calories per square meter per 
nour or in both, occurred at some time during 
the colcmlc absorption of giucoee, in all ob- 
servations. 

If a sugar which is not metaboHxed fa the 
body is absorbed unchanged by a colonic seg- 
ment, Its subsequent excretion into the urine, 
and its recovery therefrom is definite proof of 
absorption. For that purpose sucros e wn 
instilled into distal colonic loops and recovered 

unchanged, in the urine in significant amounti 

fa all observations. Absorption of this sub- 
stance was shown to be extremely alow tince 
urinary excretion, although beginning within 
an hour from the time of introduction of the 
sucrose into the colonic loop continued for 48 
hours, but could be terminated by removing 
the sucrose from the colon. Only a portion 01 
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the instilled sucrose was absorbed as such by 
the colonic segment It is possible that the re 
mainder may have been hydrolyzed to dex 
trose and levulose and absorbed as such 

Numerous metals and metalbc salts have 
been shown to be excreted in the faces. Our 
work on excretion was designed to determine 
whether the same substances shown to be 
absorbed by the distal part of the colon, were 
excreted by the same segment when intro- 
duced orallv or intravenously The results 
with methylene blue, glucose, sucrose and 
arsenic have been presented 

CONCLUSIONS 

Distal segments of the generally regarded 
least absorptive or distal half of the colon of 
man were shown to absorb methylene blue, 
which subsequently was excreted in the unne, 
atropine, which caused pupOlarv dilatation 
and decreased salivation, sucrose, which sub- 
sequently was excreted In the unne, arsenic as 
neoarsphen amine, which subsequently was 
excreted in the unne and m the stools from 
the proximal part of the intestine, and 
glucose, which disappeared from the colonic 
segment, accompanied by an increased res- 
piratory quotient or increased heat production, 
or both. In the presence of impaired utllixa 
tion of carbohydrate. Increases m values for 
penpheral blood sugar accompanied this 
process 

Distal segments of the colon of man did 
not excrete methylene blue, which had been 
orally administered m amounts sufficient to 
appear m the unne, glucose, when 35 grams of 
it had been intravenously administered, 
sucrose when 5 grams of it had been intra 
venously administered. Arsenic, when ad 
ministered orally as treparsol was excreted bv 
distal colonic segments m amounts which m 
some instances exceeded the urinary excretion 
over the same penod of time 
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SOME PRINCIPLES OF LOCAL ANAESTHESIA 

L. Ad AM, M.D BtTDArcsr HdwoutY 

o< Sanrrr D*mr*TolBod*f>t*t 


P AIN is a psychic experience well 
known to all of us (Foerster) Undoubt 
edly, pain Is often a warning that our 
body or some organ of it is diseased and needs 
rest Pain is, however not always a bene 
factor, it may also be a useless torturer As 
to operative pain and pain of incurable disease, 
the anaent Hippocratic adage “ dtvinum cst 
opus sedarc dolor cm ” has remained valid to 
this day 

Physical correlative of the psychic expe 
rience of pain sensation consists In an exata 
tion process of the afferent nervous system 
(Foerster) 

The nerves supplying the individual organs 
are for the most part well known, unless they 
ore thoroughly understood good anesthesia 
is impossible No doubt there may be a great 
difference between the sensitiveness of one 
Individual and another or of one organ and 
another but if a really good anrcathesia is to 
be obtained this difference should not be re- 
lied upon but each individual and each organ 
should be considered sensitive not only skin 
muscle fasda, bone joints pleura pento 
neum, but also stomach bowel, bladder, 
parenchymatous organa vessels and so on 
Sensory nerve fibers can be demonstrated in 
the stomach bowel vessels, lungs and so on — 
although not m cartilage — but very probably 
the receptors of the bowel are different from 
those of the skin Pressure crushing stinging, 
burning of the skin are painful whereas the 
same stimuli cause no pain if applied to the 
bowel or to the lung It is likely however 
that contractions stretching ansemia of the 
bowel sufficient duration and summation of 
various stimuli changes m the vicinity are 
capable of producing pain. 

It must be stressed that even the smallest 
sensitive field during operation should receive 
due care Sensitivity of the smallest spot may 
spoil the entire effect of anaesthesia, for the 
patient is not conscious of the painless phases 
of the operation and remembers only the pain 
conveyed from the sensitive part 


I have been studying the question of local 
anaesthesia for more than 25 years. At the 
surgical clinic of Professor Dollinger we per 
formed 6 000 operations under local antes- 
thesrn — 95 per cent of all cases — as reported 
by Professor Dollinger in 1913 at the Inter 
national Congress of Surgeons in London 
This number has not been reached by any 
other surgeon as yet. Together with my 1 200 
cases operated upon at the Zita Hospital 
7 200 operations have been performed under 
procaine anesthesia, tutocaine has been used 
In 6,675 cases, nupercame in 4,940, pantocaine 
m 4,982, this makes a total of 23 797 major 
operations and if I add our 8 000 operations 
p«iormed on out patients I can report 31,797 
operations performed under local amesthesia, 
without a single fatality during operation 
This is such a great number and the result is so 
excellent that it seems worth while to draw a 
few useful conclusions. Methods have been 
amply commented upon in the works of 
Schleich, Braun, Red us and Pauchet, there 
fore I only wish to call attention to some prac 
tical points 

CHOICE OP ANESTHETIC 

The first important problem is the choice of 
a good anaesthetic. Since I had no fatality 
with procaine, the question may be raised, 
why I abandoned it and why I later aban 
doned tutocaine and nupercaine as well I 
can easily answer that ' better” is the enemy 
of ‘good” In any case it seems worth while 
to examine this problem more closely 

What is required of a good anesthetic? This 
question I answered in my lecture at the Con 
gress in Sopron In 1929 as follows 

1 It must be a substance capable of para 
lynng the nerve tissue at a low concentration, 
without being a protoplasm poison to the 
other tissues 

2 _ The anesthetic possesses a specific 
affinity to the nerve tissue and if It enters the 
drculabon it may seriously intoxicate the 
central nervous system therefore it must be 
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retimed at the site of Injection as long u 
possible. 

3 The change brought about In the sensory 
nerve by the anaathetic mast cease after a 
certain time without leaving a trace 

4 The an Bathetic must be transformed 
locally by the tissues in order to be released 
Into the circulation in a detoxified state. 

5 From a surgical point of view It is Im 
port ant that it be water soluble boflable, and 
not liable to decomposition during sterihia 
tlon. It must not irritate the tissues or cause 
pain on injection It most mix with epine 
phiin In order to be retained locally 

Even though an anaathetic fulfills all these 
requirements we must still take into account 
the fact that the more efficacious an anes- 
thetic is, the greater Itm toridtv In the living 
organism, however tonaty of many com 
pounds becomes modified under the influence 
of certain factors It must bo specially em- 
phasized that the diffusion speed of an aqueous 
solution depends on the quality of the solved 
substance on the permeability of the mem- 
branes separating the solutions, and on the 
concentration of the solution 

The main cause of my changing anesthetics, 
therefore was my endeavor to use substances 
of the lowest possible effective concentration 
in order to depress the diffusion speed In a 
major operation 150 to 180 cubic centimeters 
of anaesthetic solution is required If a r per 
cent procaine solution Is employed this means 
not only the introduction of 1 5 to 1 8 grams 
of foreign substance into the organism but 
also the use of a 1 per cent solution the absorp- 
tion of wtdeh on account of its relatively high 
concentration is quicker than that of a o *5 
per cent tutocalne or a o 1 per cent pantocaine 
solution This will certainly increase the 
tondty That this is true is evidenced by the 
fact that palpitation pallor diffuse sweating 
rapid pulse, even nausea and vomiting during 
or shortly after anesthesia were almost con 
stant concomitant symptoms of procaine 
anesthesia, wbereas since I have used the 
solutions of low concentration the symptoms 
mentioned have become an extremely rare 
occurrence 

Second the anatomical site of the operation 
needs careful consideration On the bead 


neck or near the spinal column one cannot, 
with impunity use as great quantities of 
anesthetic as may be used far from the 
central nervous system e.g on the extrem 
ities, whence the anesthetic must pass many 
more cells before reaching the central nervous 
system and In this way be more likely to 
become thoroughly modified or detoxified 

Not only have intoxications ceased to 
appear In our patients but better anesthetic 
effects are obtained even in the hands of the 
young members of the staff of my clinic 
This improvement I am convinced, is due not 
only to ample opportunity afforded staff mem- 
bers to see and to learn the technique of 
anesthesia and the suggestive influence on 
new patients of those already operated on, but 
also to the fact that a sufficient quantity of 
this diluted anesthetic to anrstnetixe any 
operative field may be safely used Neverthe 
lew I would warn against injecting too great 
an amount at once the dose should remain far 
below the toxic dose. If the patient should fed 
pain during operation the few milligrams of 
amestbetic winch will have been already 
detoxified allow for the injection of a consider 
able amount of additional anesthetic solution 
This continuous supplementing dosage ac 
cording to the needs, makes ft possible to 
complete under local anesthesia an> opera 
turn started under local anesthesia The fact 
that m complicated operations of long dura 
tion we do not inject large quantities of anes- 
thetic at once may account for our record of 
not a single fatality in a vast number of cases 

1IZTHOI* 

With adoption of certain modifications, I 
returned to and use extensively the Scblekh, 
Hackenhruch and Oberst methods — the 1 st 
ter of coarse, without tourniquet — all meth- 
ods of nerve block amo thesis — trigeminal, 
cervical Kulenkampff plexus, the Reppler 
Haertel methods and so on— carried out ** 
well endoneu rally as pefineurally In the 
abdominal cavity I use the Braun aruesthesii 
of the solar plexus of the hypogastric plena, 
also parasacral anresthesia and infiltration of 
mesenterial attachments. Paravertebral anes- 
thesia I now use exclusively in kidney opera 
tions. 
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Complicated methods in general are likely 
to fail Their drawback is that in case of 
failure another method has to be resorted to, 
and this must be one performable m the 
operative held By complicated method I do 
not mean a block anaesthesia in which the 
nerve* are outside the operative field but may 
be reached without changing the patient's 
posture to any great extent- In general, 
anaesthesia should be brought nearer to the 
field of operation 

I abandoned not only paravertebral anaes- 
thesia, but also trunk amesthesia of the major 
and min or splanchnic nerves (suggested 
formerly by myself), and the solar plexus 
antes thesia of Kappis I do not employ the 
high sacral anresthesia as recommended by 
Schuster, nor the method of pouring anaes- 
thetic solution into the abdominal cavity as 
suggested by Seidel I shall not return to 
spinal amestnesia and I am not Inclined to use 
even the controllable form as described by 
Kirschner (control by air sufflation) as long 
as I hear that there is one fatality in each 300 
to 500 cases and that excruciating headaches 
lasting for days and bladder paralyses are 
often observed 

OBJECTIONS AND CONTRA INDICATIONS TO 
LOCAL ANAESTHESIA 

What are the drawbacks of local anes- 
thesia? 

It is said that it requires a special training 
This is true, but it is not a disadvantage 
Moreover in most operations the methods 
have been so greatly simplified that they may 
be easily learned. 

Occasionally fall of blood pressure or certain 
tone symptoms will occur These however, 
become progressively more uncommon, more 
over, they cannot be compared with troubles 
observed m general anaesthesia. 

It has been asserted too that some greater 
vessel may be injured. With some care this 
can easily be avoided and even if an injury 
occurs it will cause no serious trouble, pro- 
vided the injury is perceived and no anaes- 
thetic is injected mto the vessel In infiitrat 
ing the deep layers I never use too sharp 
needles and in this way the orientation as to 
the layers is made easier Tissue necrosis 


caused by anresthetics has also been described , 
I myself never saw a single case of this and I 
believe that those who have observed it must 
have infil trated tense tissues or used great 
amounts of some highly concentrated fluid 

Suppuration cannot be placed to the account 
of local antesthesia, for both syringe and solu 
tion may and should be adequately sterilized 

What are contra indications for infiltration 
amesthesiai' 

Most treatises on this topic mention malig 
nant tumors sepsis inflammatory diseases 
youth, and obesity or hystena in women In 
our day a malignant tumor is not considered a 
contra indication by the majority of surgeons 
for, if performed far enough from the neo- 
plasm, inoculation need not be feared More 
over operations for cancer of the tongue 
cheeks tonsils and throat have lost their bad 
reputation since the Introduction of local 
anresthesia. 

In my opinion general anaesthesia is contra 
indicated in septic patients, as for the rest, I 
never saw suppuration at the site of the m 
jection 

No doubt active hypencmia increases 
excitability of sensory nerves whereas passive 
hypencmia depresses the same Nevertheless, 
I do not recommend the classic Oberst anres- 
thesia, and even less do I recommend applying 
the constricting bandage to an an aesthetic 
field since constriction Itself is painful Many 
surgeons are di s in clined to employ local anes- 
thesia in inflammatory conditions because 
they fear that forcing the solution mto the 
tense tissue may cause pain, they are afraid 
also that infective matter mav be conveyed 
mto healthy tissues, and give rise to a spread 
mg infection I never have been restrained by 
i nflam ed tissues from operating under local 
anresthesia and I never saw any unfortunate 
consequence Of course if the field is of «mn 11 
size, I prefer circular m filtration in the healthy 
tissues or I perform block anasthesia if feaa 
ble, but if it seems necessary I do not refrain 
from m filtrating the inflamed tissue In such 
cases I use a very fine needle and I inject the 
solution at a slow rate- I do not enter nealthj 
regions from inflamed ones. In my experience 
infiltration of inflamed tissues ne\er caused 
spreading of the infection, it has rather tended 
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toward quicker amdloriatkm or even sub- 
sidence of the Inflammation, possibly by 
abolishing pain. Of course I readily admit 
that there are cases In which a superficial ethyl 
chloride inhalation la to be preferred to a 
more complicated local anrsthesia (e.g mas- 
titis and so on) 

- Hohmeder and a few other surgeons describe 
a method of infiltration which consists m 
pushing the needle forward until bone contact 
a felt and Infiltrating the layers while pulling 
back the needle This method Is not too 
gentle The solution should always precede 
the needle, because in this way Infiltration Is 
entirely painless and Injury to vessel* Is not 
likely to occur 

Anesthesia must be induced without caus- 
ing pain Methods using intravenous or other 
kinds of narcosis for performing local anes- 
thesia are needle* Local anaesthesia needs 
gentleness, patience, and anatomical know] 
edge If it falls the patient should be given 
ethyl chloride or ether but he must not be 
showed to suffer I have simplified the tech 
tuque of inducing antes thesis to such an extent 
that the patient feels only one or at mast two 
superficial needle pricks In this manner I am 
able to operate on a steadily increasing num 
ber of children under local amesthesia 

I often read that fat or hysterical women 
are not suited for local anrsthesia. I cannot 
agree with this In fat women I consider 
narcosis contra indicated whereas the mafor 
ity of hysterical women are very well suited 
for local anrsthesia, especially if they are 
kept m the hospital for a few days before 
being operated upon. 

I have not observed any untoward effect 
from block anrsthesia either In diabetic or In 
arteriosclerotic patients. Epinephnn bow 
ever injected near to necrotic tissues, may 
cause spread of necrosis 

ADVANTAGES AND ABSOLUTE INDICATIONS 

And now what are the advantages of local 
anrsthesia? A point of economy is that no 
medical assistant Is needed daring operation 
or until the awakening of the patient. The 
operation Is not complicated by a slmultane 
out procedure the narcosis, which la fraught 
with a graver danger than the operation itself 


cnee although It is almost out of the control 
of the operating surgeon he Is nevertheless 
responsible for Its risks. 

Local anrsthesia can be employed In all 
cases In which general amesthesia would be 
dangerous It has a great Importance in bone 
fracture*. If 20 cubic centimeters of a o 1 per 
cent pantocaine eolation is Injected between 
the bone ends, pain and muscular con tract: on 
promptly cease and the fracture may be easily 
and painlessly reduced. No block or areolar 
Infiltration anrsthesia is needed In general 
medical practice It saves a great deal of suffer 
ing The general practitioner cannot be re 
quired to perform under narcosis lumbar or 
asternal puncture or puncture of the pleural 
or peritoneal cavity of joint! of a parane 
phntic abscess (nor Is the practice Indicated) 
bat he should be required to ansesthetlxe the 
skin at the puncture site and the entire way of 
the needle. In this way breakage of needles 
will be avoided and the patient wfll not be In 
fear of a future repetition of the procedure. 
The argument that the patient has to suffer a 
prick even if awesthe tired and that a puncture 
Is performed so quickly as to make anesthesia 
superfluous does not bold The single layers, 
especially the pleura and the peritoneum are 
very sensitive, and even after the needle hai 
been introduced, the slightest movement of 
the needle during tapping may cause con- 
siderable pain 

Local anesthesia is indicated in all open 
items if there is no particular contra indication 
— psychic causes, greater simplicity of general 
aresthesla — because It Is simpler and safer 

There are certain operation* which I ne\er 
perform under general anaesthesia. In heart 
disease emphysema, bronchitis, arteriosde 
rosis kidney disease. In Impaired liver fane 
tion or In bad operative nsk* narcosis a 
contra-indicated. Cosmetic operations, and 
Interventions that are not absolutely neces- 
sary (removal of scan, benign tumors) certain 
plastic operations, hernlorrhaphlei — especially 
umbilical hernias of fat women — I perform 
exclusively under local anaesthesia, becao* I 
consider It inexcusable to expose the patient 
to the danger of narcosis If the same operation 
can be performed safely under local anes- 
thesia- The same applies to trepanation, 
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operations on the face, mouth neck, thorax 
and the genito- urinary apparatus, which 
operations I perform almost exclusively under 
local onrcsthesia. I employ narcosis only in 
certain abdominal operations and m opera 
tions on the extremities if local anresthesia 
has proved unsatisfactory or if narcosis is 
simpler and not contra Indicated in long 
standing jaundice, however, narcosis may be 
followed by serious injury to the liver 


I readily admit that postoperative pneu- 
monia is observed also in patients operated 
upon under local anesthesia, it shows, how 
ever, a more favorable course and is more 
easil y treated There is no doubt that local 
amesthesia is less likely to be followed by 
postoperative heart, liver, and kidney damage 

It is not fair to compare mortality of opera 
tions performed under general and local anes- 
thesia, respectively, because many poor risks 
are operated upon under local anesthesia who 
were refused operation, or they were operated 
upon under narcosis and died In seriously 
impaired liver function the results of local 
anesthesia are conspicuously better than 
those of general anesthesia 

What is still to be required of an ideal 
anesthetic? 

In my opinion it would be of great benefit if 
the anesthetic or at least the hypesthetic 
effect could be prolonged. The effect is suffi 
dent for the performance of the most extensive 
operations, it would be desirable, however, if 
the operative field could be made painless for 
at least 24 hours 

After narcosis, the patient, being a till under 
the narcotic effect, does not cough, whereas in 
local anaesthesia, after pain sensation of the 
wound has returned, the patient does not 
breathe deeply and does not ventilate his 
lungs. If, however, the pain could be abolish 
ed for 6 to 18 hours, the patient would dare to 
move to breathe deeply In this way man y 
bed sores, many cases of pneumonia could be 
prevented and the patient could be spared 
much pain, for pain decreases with each addi 
tional hour elapsing after operation After 
24 hours the wound does not ache at all In 
my opinion therefore, after aneesthesia, a 
painless period lasting 24 hours should be 
aimed at In this respect nupercame opened 
a new perspective and if we succeed in secur- 
ing a 24 hour painlessness the ideal goal of 
entirely painless operative healing will be 
reached 
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toward quicker amelio nation or even mb- 
edence of the inflammation, possibly by 
abolishing pain. Of course I readily admit 
that there are case* in which a superficial ethyl 
chloride inhalation Is to be preferred to a 
more complicated local anaesthesia (e.g mas- 
titis and so on) 

- Hohmder and a few other surgeons describe 
a method of infiltration which consists in 
pushing the needle forward until bone contact 
Is felt and Infiltrating the layers while pulling 
back the needle Tht* method is not too 
gentle The solution should always precede 
the needle, because in this way Infiltration is 
entirely painless and Injury to vessels is not 
likely to occur 

Anaesthesia must be induced without caus- 
ing pain Methods using intravenous or other 
kinds of narcosis for performing local anaes- 
thesia are needless Local anesthesia needs 
gentleness patience and anatomical know! 
edge if it falls the patient should be given 
ethyl chloride or ether but he must not be 
allowed to suffer I have simplified the tech 
rnque of inducing anesthesia to such an extent 
that the patient feels only one or at most two 
superficial needle pricks. In this manner I am 
able to operate on a steadily increasing num 
her of children under local anesthesia. 

I often read that fat or hysterical women 
are not suited for local anesthesia I cannot 
agree with this. In fat women I consider 
narcosis contra-indicated whereas the major 
Sty of hysterical women are very well suited 
for local anesthesia, espedaliy if the}’ are 
kept in the hospital for a few days before 
being operated upon 

I have not observed any untoward effect 
from block anesthesia dther in diabetic or in 
artenosdeiotlc patients Eplnephrfn how 
ever injected near to necrotic tissues may 
cause spread of necrosis 


AD\ ANT AGES AND ABSOLUT! INDICATIONS 

And now what are the advantages of local 
anesthesia? A point of economy Is that do 
medical assistant Is needed during operation 
or until the awakening of the patient. The 
operation Is not complicated by a simultane- 
ous procedure, the narcosis, which Is fraught 
with a graver danger than the operation itself 


since, although It is almost out of the control 
of the operating surgeon, he U nevertheless 
responsible for its risks. 

Local anjesthesia can be employed in iD 
cases in which ge ner al amesthesia would be 
dangerous It has a great Importance In bone 
fractures. If 20 cubic centimeters of a o 1 per 
cent pantocaine solution is Injected between 
the bone ends pain and muscular contraction 
promptly cease and the fracture may be easily 
and painlessly reduced No block or circular 
infiltration anjesthesia U needed In general 
medical practice it saves a great deal of suffer 
ing The general practitioner cannot be re 
quired to perform under narcosis lumbar or 
asternal puncture or puncture of the pleural 
or peritoneal cavity of joints of a paranr 
phntic abscess (nor Is the practice fndicited) 
but he should be required to anes thetist the 
skin at the puncture site and the entire way of 
the needle. In this way breakage of needles 
will be avoided and the patient will not be in 
fear of a future repetition of the procedure 
The argument that the patient has to suffer 1 
prick even If anarsthet&ed and that a puncture 
is performed so quickly as to make anesthesia 
superfluous does not hold The single layers, 
especially the pleura and the peritoneum, are 
very sensitive and even after the needle has 
been introduced the slightest movement of 
the needle during tapping ma> cause con- 
siderable pain 

Local anesthesia is Indicated in all open 
tions If there Is no particular contra uxHcabco 
— psychic causes, greater simplicity of general 
amesthesia — because it is simpler and safer 

There are certain operations which I never 
perform under general a rues thesis In heart 
disease emphysema, bronchitis, arteriosde 
rods kidney disease in impaired liver fuoc 
tion or In bad operative risks narcosis b 
contra Indicated. Cosmetic operations, and 
interventions that are not absolutely neces- 
sary (removal of scars, benign tumors) certain 
plastic operations, herniorrhaphies — espediDy 
umb ilical hernias of fat women— I perform 
exclusively under local anaathesk, became 1 
consider it inexcusable to espose the pat ient 
to the danger of narcosis if the same operation 
can be performed safely under loca l snss- 
thesia. The same applies to trepanitfcc. 
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operations on the face, mouth, neck thorax 
and the genito- urinary apparatus which 
operations I perform almost exclusively under 
local anesthesia. I employ narcosis only m 
certain abdominal operations and in opera 
tions on the extremities if local anaesthesia 
has proved unsatisfactory or if narcosis is 
simpler and not contra indicated, m long 
standing jaundice however, narcosis may be 
followed by scnous injury to the liver 


I readily admit that postoperative pneu 
moma is observed also in patients operated 
upon under local anfesthesia, it shows, how 
ever a more favorable course and is more 
easily treated There is no doubt that local 
anaesthesia is less likely to be followed by 
postoperative heart, liver, and kidney damage 

It is not fair to compare mortality of opera 
tions performed under general and local anes- 
thesia respectively, because many poor risks 
are operated upon under local anxesthesia who 
were refused operation, or they were operated 
upon under narcosis and died In seriously 
impaired liver function the results of local 
anfesthesia are conspicuously better than 
those of general anfesthesia. 

What is still to be required of an ideal 
anaesthetic? 

In my opinion It would be of great benefit if 
the anrcsthetic or at least the hypothetic 
effect could be prolonged The effect is suffi 
aent for the performance of the most extensive 
operations, it would be desirable, however, if 
the operative field could be made painless for 
at least 24 hours 

After narcosis, the patient being still under 
the narcotic effect, does not cough, whereas in 
local anaathesia, after pain sensation of the 
wound has returned, the patient does not 
breathe deeply and does not ventilate his 
lungs. If, however, the pain could be abolish 
ed for 6 to 18 hours, the patient would dare to 
move, to breathe deeply In this way many 
bed sores, many cases of pneumonia could be 
prevented and the patient could be spared 
much pain, for pain decreases with each addi 
tional hour elapsing after operation After 
24 hours the wound does not ache at all In 
my opinion therefore after anesthesia, a 
painless penod lasting 24 hours should be 
aimed at. In this respect nupercaine opened 
a new perspective and if we succeed m secur 
mg a 24 hour painlessness the ideal goal of 
entirely painless operative healing will be 
reached 
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VARIATIONS OF THE FEMALE PELVIS IN RELATION TO LABOR 
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V ARIATIONS of the female pelvis 
which are not abnormalities in the 
usual sense occur with relative fre 
quency a fact to which I called attention in 
1932 (4) A common varia t ion which we have 
studied U characterized by a shortening of the 
transverse diameter of the superior strait 
often associated with an m creased antero- 
posterior diameter In such pelves this plane 
appean essentially round while in some, the 
anteroposterior diam eter Is actually Increased 
over that of the trans-verse making the pelvis 
of the true doDcbopeflic type described In 
1886 by Turner 

In 1933 Caldwell and Moby reported on 
the anatomical variations of female pelves 
and classified them Into 4 general groups — the 
gyneedd android anthropoid and pi a tv 
pell aid types. These authors further sub- 
divided their classification to include pelves 
which may be admixtures of the types noted 
and employed such terms as android anthro- 
poid, an droid -gyneemd android flat anthro- 
poid- gynecoid, gyneemd flat etc While these 
designations are interesting and descriptive it 
is obvious that for general d ini cal purposes a 
more simple classification Is essential, I have 
recently suggested that such a classification 
can be based chiefly upon the general con- 
formation of the superior strait as Is shown In 
the following grouping 

1 Tkt Jem ale type The normal female 
pelvis of other classifications The superior 
strait is ovoid In lhape, the transverse diam 
eter being more than 1 centimeter longer 
than the anteroposterior diameter The pelvis 
may be classified as large average or small 
dependent upon the length of the antero- 
posterior diameter If this diameter Is is 
centimeters or over the pelvis Is designated 
as large female type If the diameter is 
under 10 5 centimeters it Is designated as 
small female type. In rare Instances the 
length of the transverse diameter may be 
to increased over that of the anteroposterior 


diameter os to render a distinctly flattened 
appearance to the superior strait. In any 
instance therefore where the transverse diam- 
eter Is longer tha n the anteroposterior by 3 
centimeters or more such a pelvis is spoken 
of as flat female type. For example, the 
anteroposterior diameter being 9.5 centi- 
meters with the transverse diameter 125 
centimeters the pelvis would be designated 
small flat female type 

3 The round type The superior stnit in 
this type has a distinctly round appearance 
the transverse diameter predominating in 
length over the anteroposterior by 1 centi- 
meter or lesa. The pelvis may be classified as 
large, average or small, dependent upon the 
length of the anteroposterior diameter If 
this diameter is 13 centimeters or over the 
pelvis is designated as large round type 
If this diameter is less than ir centimeters it 
is designated as small round type. 

3 The anthropoid type The superior strait 
appears elongated anteropostenoriy The an- 
teroposterior diameter a longer than the 
transverse The pelvis may be classified as 
large, average or small dependent upon the 
length of the anteroposterior diameter If 
this diameter I* 14 centimeters or over the 
pelvis is designated as large anthropoid type 
If this diameter Is less than 115 centimeter* 
It is designated as small anthropoid type. 

To differentiate read!!} large and small pelves 
in these types we may summarise as follows 


FcsmIs Typ* — Anloopoatmor diameter of u culi- 
meteti or trm 

Round Type — Anteroposterior diameter a ij C*»U- 
meten or otu 

Anthropoid Type — Anteroposterior chameter of 14 f™ 1 
meter* or cnrrr 

• this ro 5 


Round Typ* — Asteroponmor diameter lew t] 


cnumerai 

Anthropoid Typ* — Anttropoafenor dwmater kw U* 1 
1 5 tnjlln w lm 
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If many of the type* noted above the pelvic outlet 
presents an Jntertnbenl diameter of 8 cendmeten or 
fern, luch a pelvis b further designated as funnel. Thus 
we may empioy such terms as small round funnel pelvis, 
anthropoid funnel pelvis, etc. 

In the present comm uni cation is included a 
roentgenometnc study of the pelvis in a con 
secutive senes of 135 pnmiparous patients, 
and a study of labor in its relationship to the 
pelvis in 100 of these women who have been 
delivered in the wards of the hospital 


TABULATION OF PELVIC VARIATIONS AC 
CORDING TO THE PRESENT CLASSIFICATION 


Total number of patients — 135 white — 115 colored — so* 
Pelves of thcftmali lyfrt — 70 or Ji 8 per cent 
Average female type 39 

Small female type 15 

Large female type 7 

Average female type funnel 5 

Small female type flat 1 

Average female type flat I 

I -aige female type funnel 1 

Small flat rachitic 1 

Pelves of the tyfi* — 48 or 35.5 per cent 

Average round type 36 

Small round type s 

Large round tvpe 6 

Average round type funnel 1 

Small round type funnel s 

Pelves of the anlknpoii lypt — 17 or u 6 per cent 
Average anthropoid type is 

Small anthropoid type 1 

Large anthropoid type t 

Average anthropoid type funnel 1 


If we separate the races m this group we 
find that of the 120 pelves studied in white 
women, 517 per cent were of the female type, 
33 3 per cent of the round type and 10JS per 
cent of the anthropoid type. In the 20 pelves 
occurring m colored women we find female 
type 40 per cent, round type 40 per cent and 
anthropoid type, 20 per cent This increase 
m the percentage of the latter two types in 
the colored group is what one might expect m 
a race which 15 physically closer to the abong 
inal than the white race. Certain phases of 
this subject have been discussed in a recent 
artide entitled' What is a Normal Pelvis? (7) 


PELVIMETRY 

Roentgen pelvimetry The method of roent 
gen pelvimetry' which has been developed m 
this dime is accurate to within 2 millimeters 
in determining the lengths of the antero- 


posterior and transverse dime: ten of tn 
superior strait This error is of JLbt ur 
mficance in practical obstetrics. Th* mrtnod l 
simple and rapid, has been tested fer trsm 
in this clinic and elsewhere by menu of dn^ 
pelves and during laparotomy in yr 
tients, and can be performed by the nentr-^ 
technidan The details of the {resect ted 
nique have been recently publish'd sud r 
erence is here given (5) 

External pelvimetry From timr to tm J 
have expressed my opinion of the madrjx 
of external pelvimetry and m 1933 '’Gi -pub- 
lished my results of a survey of 75 
measured both by external pdvunetrr end b 
roentgen pdvimetry My present 1 
shown by a quotation from this comnunrab 


cme nesiiAics 10 express an advtiv opmir , 
cerning the time honored custom of tslCT lj. 
pdvic measurements, yet the facts 7^*- 1 
roen tgenogn phic studies are Impiet-p- 
nificanL Certainly to classify pelves Vr ^ ' 
the four external measurements ui_ijv 
erroneous and illogical. Furthermore, t£- 
may well be raised whether in the ab 
genometric methods external mexnrerw T 
all valuable. I most confess that tier rZS 
little to me. It is true that when 
conjugate diameter of 18 centimeters W? 
tain the possibility of pelvic comramy^fe * 1 “ ~~ 
this point I am nnwflUng to go. In c^/T 
mart again state my firm belief that 
stetrfcs demands an accurate lurvty o' 
every prlmlparous woman, and tlutlr%U,/‘ 
tained by only roentgenoraetric meti//^ ' " - 


- — UIUOL oosieuictl * 

will agree that the measurement rj ' 
nal conjugate diameter Is assum-xi; 
most useful of all external n» * ' 
the superior strait. In the light of tA 1 ' 
past experience, however, it wotM ' 
it must be used only as a guide x/r 1 
abnormal shortening ol this darS^* ’ 
means mdicates a concomitant iL-. J - 
the anteroposterior diameter of ti n " 
strait *»<► 


In reviewing the present serin ,f 
dents the external conjugate, In • 
was 18 centimeters with ai 
true anteropostenor diameter of ti**' 
strait of ii 5, u 5, n o uj,' , 

110,13 35 IIO IOO, 1 1.0, 1 > 

IO 5 centimeters, respectively In j * ’ 
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the extern*! conjugate measured 17 5 centi- 
meters with true anteroposterior diameters of 
11.0 no is 5 n 5 n-o 105 95 95 In 
5 instances the external conjugate measured 
170 centimeters with a true anteroposterior 
diameter of 11 o 11.0 iix> 1*5 n 5 These 
ftgures iho w the lm possib Hi ty of establishing any 
true relationship between tbelengthof the ext er 
nal conjugate diameter and the true anteropos- 
terior diameter of the superior strait 
With regard to external pelvimetry of the 
pelvic outlet the situation Is different Here 
the bony points to be measured are easily 
palpable externally and oar mensuration of 
the diameteri of the outlet should be reason 
ably accurate I believe therefore that the most 
practical methods of determining the dimen- 
sions of the female pelvis in the living are tboee 
of roentgen pelvimetry of the superior strait 
and external pdvimrtrj of the pelvic outlet 
Perhaps at this point a word should be said 
with regard to the determination of the diag 
onal conjugate chamcter by means of vaginal 
touch We have found that in primiparous 
patients this is usually an unsatisfactory’ pro- 
cedure due to the rigidity of the soft parts and 
to the discomfort experienced by the patient 
Furthermore it is obvious that Ln most of the 
round type and anthropoid type pelves, the 
procedure is of Httle use as the fingers of the 
examiner are not, as a rule sufficiently long 
to reach the sacral promontory 

In studying the character of the labor In ico 
primiparous women whose pelves come under 
the classification just noted the following 
facts were observed 

PELVES or THE FE 1 HLF. TYPE 
Of the 49 cases presenting pelves classified 
as female type (4s white, 7 colored) 39 were 
delivered spontaneously and 10 by operative 
procedures In 7 instances the occiput en- 
tered the posterior half of the pelvis (ij 
per cent of vertex presentations) This oc 
curred 3 times in the average female type, 3 
times in the small flat female type and cmce 
in the small female type. 

PELVES or THE XOUWD TYPE 
Of the 37 cases presenting pelves classified 
as round type (31 white 5 colored) 36 were 


delivered spontaneously and 11 by operative 
procedures. In 7 of this group (7 of 34 vertex 
presentations or 20 per cent) the occiput 
entered the posterior half of the pelvis. 

pelvis or the Ajmnopom type 
Of the 15 cases presenting pelves cl mined 
as anthropoid type (11 white 3 colored) 13 
were delivered spontaneously and 3 by oper 
a five procedures. In 8 cases (8 of 14 vertex 
presentations, or 57 per cent) the oedput en- 
tered the posterior half of the pelvis. 


DtraArroK or labob 


Many factors influence the duration of labor 
in primiparous patients, such as the strength 
ana frequency of the uterine contractions, the 
lire of the fetus, the malleability of the fetal 
head etc. However the die and shape of the 
pelvis is one of the Important factors. While no 
definite conclusions can be drawn from the 
following data concerning the length of labor 
In the senes In question the figures as given 
may be of interest 


Amiga do r a d oc of labor for the »me* 
Amiga dnimticn of labor m large typ* 
A mage (hnatfco of labor is mull type 

Kmtd iyr* 

Average darabcc of labor for the »ene* 
A Terror (jurat joe of labor to large typ* 
Arena* dan boo of labor in small type 
AmlknfU tjt* mrm 

\\ fnjB duiatic* of labor for the eno 
Avenge deration of labor to large type 
Amiga danttoc of labor to wall type 


iW 
I IK 
■ojf 

»K 

a 


occtpitoposteuor posmems 
In 193* I called attention to the Intimate 
association between ocdpitoposterior varieties 
and the transversely contracted (round and 
anthropoid type) pelves, and re vi ewed 16 con- 
secutive cases m which occfpltopoaterior por- 
tions had occurred consecutively An analyst 
of these cases according to the dauificatioe 
given show* the types of pelvis presented 

A\erag* anthroptad typo * 

Large anthropoid type . 

Amiga round type 
Soil] roond typ* 

Snail (tmlt type atth ihgbt afyrnmrtry 

In the paper noted above the statement wm 
made that 4 transvene contractions of the 
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pelvic Inlet, either real or relative arc far more 
frequent thnn hitherto Bupposed and have a 
most important place in oedpitopostenor po- 
sitions.” In the following year I pointed out 
that actual or relative shortening of the trans- 
verse diameter of the superior strait results in 
a limitation of space that is relatively greater 
in the anterior than m the posterior half of this 
plane and that under these circumstances it 
seems obvious that the o caput In its descent 
will enter the pelvis in its posterior half This 
viewpoint was substantiated by the opinion of 
Caldwell and Moloy who state that “in the 
anthropoid type of pelvis engagement is pos- 
able only in the anteroposterior diameter as 
compensation exists in the posterior pelvis the 
anterior part of the inlet being narrow ” 

Several observers have pointed out that 
early in labor an ocapitopostenor position is 
more common than is generally recognized 
Thus Potter (3) who because of his unusual 
technique of delivery by version and ertrac 
tion makes vaginal examinations early in 
labor, reports in a senes of 515 cases an oc 
apltopostenor position in 166 or 32 per cent 
Danforth (2) in a recent review of 1,565 cases 
noted this position in 443 or 37 1 per cent 
My own opinion is that in certain varieties of 
pdvis suen as the anthropoid round, small 
female and flat female types the madence of 
this position is very high and that the general 
incidence early m labor is somewhere between 
35 and 5 ° per cent 

The madence of ocapitopostenor position 
m pelves of the small female type and the flat 
female type as noted in 4 cases of the present 
senes deserves comment In the former the 
shape of the superior strait usually appnm 
mates that seen m the small round pelvis which, 
I am convinced favors ocapitopostenor posi 
tion while in the flat female type the abnormal 
projection forward of the sacral promontory 
which characterizes this vanety un question 
ably forces the ocaput to occupy the postenor 
half of the pelvis. 

The query may well be made as to why in 
the present senes ocapitopostenor position 
early in labor does not show greater madence 
A number of factors may explain this. In the 
first place these patients were delivered by 
the house staff whose examinations from be- 


low are usually limited to rectal touch. It is 
obvious that many ocapitopostenor positions 
may be thus overlooked, particularly early m 
labor when the cervix is but partially' dilated 
Secondly many patients do not enter the hos- 
pital until well advanced m labor and when 
seen by' the examiner spontaneous internal ro- 
tation will have already taken place. 

CONCLUSIONS 

The present study of the pelvis in 135 pnmi 
arous women, 100 of whom have been de 
vexed emphasizes the following 

1 The madence of anatomical vanations 
of the pelvis is of frequent and significant oc 
currence In this group the so called “normal ’ 
female pdvis of other dasafi cations occurred 
in but 52 per cent of cases. 

2 Because of the frequency of the ma 
dence of anatomical variations, a simple, work 
mg classification is necessary and the one 
presented here is both simple and descriptive 
m its nomenclature 

3 An accurate and practical survey of the 
female bony pdvis should indude roentgen 
pdvimetry of the pelvic inlet and external 
pdvimetry of the pelvic outlet 

4 The madence of ocapitopostenor posi 
tion early in labor is undoubtedly greater than 
is generally bdieved In certain of the pelvic 
vanations such as the anthropoid type it is 
unusually high. 

5 The important rfile played by the shape 
of the supenor strait in the production of 
ocapitopostenor position is again emphasized 

6 The importance of accurate pdvimetry 
m every primi parous woman is again demon 
strated The practice of saentific obstetrics 
presumes a knowledge of all the facts that are 
essential for the successful outcome of labor 
and the important part played by the size and 
shape of the bony pdvis needs no emphasis 
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CYSTECTOMY, A METHOD OF RETROPROSTATOSEMINAL 
VESICULOCYSTECTOMY 

FRANK HINMAN M D FVCS Sw Fnwcuco CujrouKU 


I CAN find ver) few descriptions of the opera 
tion of cvstectom) The removal of an ei 
atrophic bladder requires no particular tech 
mque The removal of a malignant bladder 
however is a different matter The malignant 
bladder should be remo\ed Intact unopened and 
with the least possible manipulation Drainage 
of the pelvic space afterward is equalh important 
as pointed out b\ the late R. C Cone> 

There are two routes b) which the bladder can 
be removed — the perineal and the suprapubic 
The penneal route Is indicated in men with car 
cinoma of the trigone or neck of the bladder asso- 
ciated with involvement of the prostate, either of 
which ma> have been pnmar> (The vaginal route 
is indicated in women with cancer of the urethra 
and vagina ) When this involvement is estensi\e 
and the man s pelvis is frozen with cancer the 
condition probabl) is inoperable Such cancers 
can be removed complete!} neither suprapubicall) 
nor perinea II) and radical surger) should not be 
attempted- In less advanced conditions radical 
removal is possible When mvob ed the prostate 
and \esides can be freed from the rectum more 
easd\ through the perineum than suprapubicall) 
When the prostate and vesicles are uninvolved or 
onl) sllghtR so their remcrv al with the bladder b\ 
the method to be described is much easier through 
the abdomen than through the penneum Some 
patients with associated \ esical and prostatic in 
\ olvement can be operated on to ad\ antage b) a 
combination of the two routes freeing of the 
prostate and vesicles perineall) and then enuclea 
lion of the bladder prostate, and vesicles as one 
mass suprapubicall) The suprapubic route is 
co mm onl) emploved for cvstectorm in cancer of 
the bladder the usual procedure bong to free the 
fundus of peritoneum isolate the vesical arteries 
and ligate them and then peel the bladder from 
the \ esicles and prostate 


The following method is indicated for those 
cases of pnmnx) cancer of the bladder which re 
quire total cystectom) and m which the unne 
has been diverted (uretero- intestinal implant a 
tion) in order that this might be done In all 
cases of this type even though the neck of the 
bladder and the prostate are not invaded appar 
entl\ the radical removal of the bladder prostate 
and vesicles intact will insure more completch 
the removal of all the cancer The method is 
retrograde as compared to the suprapubic pro- 
cedure in common use and aside from certain 
advantages of technique, has the additional ad 
vantage of the least possible mam pula ticra of the 
bladder 

DctcnMion of the method of retrocsstectomy The 
bladder is washed out and left empt\ A special 
balloon catheter (Fijj i) is passed well up into 
the bladder 200 cubic centimeters of mercurosal 
(or air if preferred) is injected mto the balloon 
and the catheter is connected with tubing which 
is clamped off m a basin alongside the table so 



Fig 1 Drawing of a borne- nude catheter-balloon \ 
rwrr cot or the finger of a surgeon ■ glove is tied over the 
ia of a No 3 > or Z4 soft rubber urethral catheter 
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FI* s Drwin* which [llustrata the bladder completely UoUted except for peri 
toneal aod urachal attach rornti a, View from above showing the four damp* In 
place on the specimen and the corresponding partner removed after the vaaa and vea- 
•d» had been ligated en main as shown In the depths of the field b Side view show 
mg the only remaining attachment of the bladder to the urachus and neighboring 
peritoneum. 

that a nurse can empty or fill the balloon (when the membranous urethra are free so that they can 
the surgeon desires) and thus collapse or distend be encircled with the finger the urethra (with the 
the bladder catheter in it) is doubly clamped and then divided 

The suprapubic incision need not be long (4 (as is the catheter) between the clamps (Fig 2) 
inches) The long scar of the previous operation The clamp on the distal end is replaced by a 
(ureteral implantation) is excised for about half ita braided silk suture by which this cut end of the 
length. The fascia and muscles are divided in the catheter can be pulled well into the pelvis to 
area of the scar down to the preve sical fat. (Care serve after being perforated m a few places as a 
is taken not to open into the peritonea] cavity ) drainage tube after the bladder has been removed 
The space of Retzius is opened by blunt dis- (Note discussion of this point under drainage.) 

section with the finger, exposing the anterior sur The damp on the proximal end attached to the 
face of the prostate and bladder The lower an balloon is used for traction and In order that this 
terolateral wall of the bladder is freed similarly purpose be fully accomplished, the urethral tissues 
By dissecting under the pubic arch, the apex of and apex of the prostate are pulled up on the 
the prostate is localized (There should be no catheter by clamps on each side and anchored to 
bleming) Following the capsular surface of the the catheter by a circular ligature of heavy s ilk 
prostate at the apex around each side enables one (Fig 3 a), the ends of which are tied to the 
to free completely and endrde with the finger the damp on the catheter so that the two together 
membranous portion of the urethra. This must give good traction (Fig 3 b and c) 
be done carefully, well up under the symphysis In the plane of separation of the fascia of 
and at the apex of the prostate because the rec Denonvilller, just as in pennenl prostatectomy, 
turn may be perforated easily by the tip of a the prostate can be peeled from the rectum to the 
finger forced behind the prostate in the wrong area of attachment of the seminal vesicle and vas 
line of deavnge The catheter outlines the urethra on each side. The fasdal layer covering the right 
and aids in making this direction When the veside is biased and this veside is freed and de 
apex of the prostate and the adjacent portion of livered The right vas and its vessels are isolated 
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Fi* ft Pbologr ph of prokUte, vruclc* »nd bUdder 
w Ih baikwfi catheter m plirr ju»t (I the> «ctt removed 
t oper*tioo Urt u>d unopened 

doubl) damped and di\ *dcd between the damps 
(Ft* 4) 

The right vaacular pedicle erf the bladder with 
the ureter now u isolated b> blunt finger diaaec 
ticm and 11 divided en masse between toe damns 
The left va» and vesicle and the left vaacular 
pedicle and ureter arc damped and divided sun- 
ilariv Thu leaves all the blood vesseb which 
supplied the bladder in the four damps The 
pedicle m the data! one of each pair of clamp* is 


lignted and the damp b removed The prtrdmal 
clamps are left on (Fig 5) 

The bladder now n attached only to the peri- 
toneum and macho* The former can be rtripped 
off from below upward with rooUt gauze, to the 
point of the attachment of the urachus which » 
damped and divided (Fig 5) complete!} freeing 
the unopened bladder In case the peritoneum a 
adherent to the bladder became of cancer or In- 
flammation on elliptical area of pentooemn 
around the nte erf adnerion* can be removed with 
the bladder and thl» opening bto the pentooeiJ 
cavitv can be dosed without ri*k of contamma 
tion »lnce the bladder ha* been left btact and 
unopened 

Drainage of the pehic ca\it> left b} the re 
moral of tne pro*tate \ eskle* and bladder ihonld 
be thorough Otherwbe an abacos may develop 
in a blind poedet tom ew here and lead to repti- 
aemm, a* happened m one of m> patient*. Once 
the urethral catheter which ha* been (eft for 
dnunige (Fig 5) ba» been rtroo\ ed. It ibould not 
be re Inserted I am not lore that leaving tha 
catheter in originally 1* not a mhrtade It might 
be preferable to close tighth bv lutore the open 
end of the urethra and rel) altogether upon *upra 
pubic drain* A perineal drain can be placed 
eaaflj and gives the advantage of dependent a* 
well a* through and through drainage. Suhse 
ooent contamination of the pelvic dead (pace from 
tne urethra or bv wuv of it 1* lidely after the 
catheter ha* been renxned Tht* *eem* to be 
what happened in the patient Ju*t mentioned who 
developed leptKaemm Thl* man of 72 wa* m 
excellent cocditioc for 2 weed* after c}*tectomr 
and wa* up and about after the eighth dav An 
abace*a formed in the pehts ertrapentooeaH} 
about thi* time and be died of leptlaeinla 3 weed* 
after operation Antopi} (homed that the oncer 
had been radicalh removed The (penmen h 
•hown m Figure 6 
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TRANSPERITONEAL NEPHRECTOMY FOR MALIGNANT TUMORS 
OF THE KIDNEY 

LAWRENCE R WHARTON MD Balttmorz Martlasd 
from «t G>ttcoic*j o< Ux Jotas Hojina Unrrmitj Ho^nUl 


W ITHIN the past year or two our attitude 
toward malignant renal neoplasms has 
changed A new suggestion of hopeful 
ncs^ has been Introduced This is because we have 
learned that tnasuve renal tumors can be made 
operable by deep roentgen ray therapy In our 
experience this applies generally both to Grawitz 
bypemephromata and Wilms erobryomata, and 
these constitute the majority of renal neoplasms. 
We have discovered also that other tumors of 
unusual and bizarre morphology such as cystic 
carcinoma may respond in a manner which males 
their pre-operative irradiation worth while 
The effects of irradiation on the gross and 
histological characteristics of these tumors and 
the concomitant physical benefit to the patient 
hare been reported by us elsewhere Waters, 
Lewis and Fronts likewise hare presented their 
experience and our clinical conclusions and 
recommendations coincide. 

The salient point of these studies is that the 
operability of massive renal neoplasms has been 
vastly increased and the operative mortality re- 
duced Thus by pre-operative irradiation a ra\ 
sensitive tumor which fills three-fourths of the 
abdomen may be so reduced that it is hardl> 
palpable. In man> Instances with the shanking 
of the tumor the frematuna ceases or becomes 
negligible During the 3 or 4 weeks required 
for the course of pre-opera tire irradiation more 
oxer we have an excellent opportunity actually, 
to accomplish something in budding up the 
physical condition and increasing the resistance 
of these patient* The disappearance of the ab- 
dominal mass and the cessation of hrematuna 
makes this possible. Consequently in many cases 
by the time the course of irradiation is completed 
it is found that the patient may be m fairly good 
physical condition and the tumor ma\ be safely 
operable 

It is thus evident that we hare entirely revised 
our pre-operative regimen since we hare disco v 
ered the value of pre-operative irradiation. Now 
we hare certain definite objects in view and in 
the majority of instances hare some hope of at 
taming them. Whenever we are successful a great 
deal o! the dread and fnghtfulness that formerly 
attended the removal of big malignant renal 
tumors disappears In these cases we approach 


the operation with a feeling of hopefulness which 
was unknown two rears ago 

TICE OPERATION 

The final result depends upon one thing — the 
successful remorel of the tumor for we have seen 
no instance in which radium or the roentgen rav 
has entirely eliminated a large mass. Now that 
we have found a means of increasing the operabll 
lty of these tumors the opportunit\ and respon 
sibflity of the Burgeon hare become even more 
significant. For this reason it is imperative that 
we should renew the operative technique of 
nephrectomy to see whether it fulfills the de 
mands of our new opportunity 

The surgical principle of the operation In opera t 
ing upon a renal tumor ne hare certain very 
detraite objectives. Perhaps we may more clearly 
realize their importance if we consider for a 
moment the general pathological characteristics 
of these tumors. 

In the first place they arc made up of a mass of 
fnahle malignant tissue which is in intimate 
contact with vascular spaces. At times parts of 
the tumor actually protrude mto the blood stream 
within a capillary or a large venous trunk In 
many types, moreover this tissue is characteris- 
tically transplantable and if bits of it are spilled in 
the operative wound, they grow like weeds These 
tumors are also highly vascular and often have 
abnormally placed blood vessels. They are fie 
quently adherent, grow very large and have thin 
delicate capsules. These are some of the factors 
that in the past hare made the surgery of renal 
tumors almost a hopeless proposition It is for 
these reasons that nephrectomy has so frequently 
been followed by a local recurrence and a shower 
of metnstases 

On the contrary however these tumors hare 
certain characteristics that make them amenable 
to treatment. In the first place they seem to 
metastasize late for the majority of cases show no 
secondary growths when they reach the surgeon 
Then again local invasion is rather uncommon, 
for the tumor usually remains within its capsule 
even though it may fill the whole flank. Also 
roost of these tumors are highly sensitive to the 
roentgen ray and will shrink like magic if they are 
treated intensively They can moreover be 
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recognized with accuracy tv cystoscopic and 
orographic »tud\ There (acton art distincth 
favorable and it 11 only by taking full advantage 
of than that »e have any chance * hatever of 
removing these turoora inccessfullv 
With tha picture in mind. It la not hard to 
formulate an ideal oephrectornv Such a proce- 
dure would allow ua to isolate toe tumor from ita 
vaacular connections befcwe handling the friable 
maaa Bv *0 doing one would avoid managing 
particles of the tumor Into the blood stream. This 
would mm unite the chaorr of metislixn The 
Heal approach would ahn give u* auch wide ex 

K re that »e could aee the entire blood supply 
ding aberrant vessels, thua leaaemng the risk 
oi hamorrhage Alao it would furnish enough 
room to permit the removal oi the entire mm m 
tact without rupturing ita capsule This would 
tend to prevent local recurrence. How do our 
present methods of performing nephrectomy 
meet these demands? 

There are two available types of operatic*! the 
lumbar or extra peritoneal, and the abdominal or 


tramped toneaL Of these, the lumbar Is bv far the 
most generally used, not ooh for renal tumors but 
foe aU operations on the kidney Undoubtedly 
we all agree that it is the rational n*tbod cl 
attacking almost all surgical problems oi the 
kidney because it la extra peritoneal, avoids un- 
necessary shock and mmimlzr* the chance oi 
peritonitis. But is it the method of choice in 
operating upon renal turoora? Does it meet the 
requirements which we must fulfill if we would 
remove these neoplasms mccrsriollv 5 

Clinical experience and anatomical studies in- 
dicate that lumbar nephrectomy violates every 
one oi these principle*. Lumbar nephrectomy 
compels one to attack the tumor before he con- 
trols lu blood supply By this approach, the mass 
must be w idely mobilized and manipulated before 
the renal petflde can be seen or Egated Aberrant 
r easels are often not recognized until they bleed 
because tbe\ be 00 the median side of the man. 

I The last struct ore to be seen and controlled is the 
vital renal pedicle whereas It should be the first 
The exccsirvc manipulation required by lumbar 
nephrectomv has In the past resulted in the opera- 
tive rupture of one-thud of these tumors. This 
Immediately makes the prognosis practically 
hopeless. Furthermore fa many of the extra 
pentooeal nephrectomies, the peritoneal canty b 
opened more or kw* wideh although umnten- 
tionaHv thus immedateh cancelling one of the 
benefit* oi this particular approach- Our recordi 
of operative mortahtv and end results show that, 
even when dealing with mull tumors, lumbar 
nephrectomy has fallen far short of the objects we 
seek 

Fortunately it m not the only procedure at our 
disposal The alternate operation b trampen- 
tcoeal nephrectomv 

Tkr admniaqri tf traruptrUeneal me^brdamr. 
These are definite. In the first place the genenxa 
abdominal Idqswo enables one to aee the tumor 
dearly and to expoae and ligate the renal veswb 
before one bandies or moves the malignant mass 
Aberrant vessels can be controlled because one 
can see the entire flank. Furthermore, the expo- 
sure allow* one to remove not only the mass and 
the kidney intact, but also the surrounding trssucs, 

the capsule oi Gexota, the perirenal fat and treoiar 
tissue and as much of the ureter as one wishes. 
In theory therefore the operation b based tn 
sound principles of »mgei \ and pathology 

Furthermore, these principles axe not new cr 
radical They have been advocated for manv 
year*. In 1905 U alter recommended tram- 
ped tomeal Ugatioo of the renal pedicle as the fast 
step preliminary to nephrectomy by the lumbar 
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route. At that time he stated that he had never 
seen or heard of transpentoneal nephrectomy 
Nine years later, in 1914 J M T Finney de- 
liberately planned and performed transpentoneal 
nephrectomy for a small hypernephroma and the 
patient is well today In 192 1 Qumby stated that 
tumors of the kidney should be removed trans- 
pen ton eally although he described a surgical 
technique which we believe to be unnecessarily 
complicated and which we shall discuss later We 
do not know whether he still uses that technique 
Most of the recent textbooks on general surgery 
state without reservation that renal tumors 
should be removed transpentonealiy 

In view of the widespread approval of the 
principle of transperitoneal nephrectomy and in 
view of the known shortcomings of him bar 
nephrectomy there must be some very real 
explanation for the fact that lumbar nephrotomy 
continues to be the method which is most com 
monly used 

The chief reason Is probably the question of 
operative technique Although transpentoneal 
nephrectomy is recommended in practically all 
modem surgical texts it is described in very few 
of them, and m none is there an illustration which 
would in any way help one to visualise the steps 
of the operation Furthermore, the technique 
which is often recommended is unnecessarily 
complicated and presupposes an anatomical 
familiarity with the upper abdomen which is 
possessed by practically no urologists, very few 
gynecologists and not all general surgeons The 
method often recommended involves the ldenti 
fication and mobilisation of the duodenum the 
lejunum or the ligament of Treltx, and eventually 
by the use of these landmarks the localization 
and ligation of the renal pedicle. Most of the 
renal surgery in this country is done by urologists 
and gynecologists, and to men m these specialties 
the upper abdomen is rather unfamiliar ground. 
Obviously an operation thus designed could never 
be generally adopted Indeed it would be hazard 
ous for the average gynecologist or urologist to 
attempt it. Realizing this unsatisfactory state of 
affairs, when Kelly and Bum am wrote their classic 
two volume text on Diseases of the Kidneys 
Ureters and Bladder m 1915 they dismissed the 
whole subject of transpentoneal nephrectomy in 
one short paragraph, condemning the procedure 
unceremoniously We hold the same opinion of 
the highly complicated operations that are often 
recommended As we shall show however these 
tec hni ca l complications are entirely needless be- 
cause transpentoneal nephrectomy can be made 
a very simple and safe operation 



Fig 1 The exposure of the renal pedicle The moblllxa 
tion of the peritoneum carries out of the operative &dd the 
colon and duodenum and brings one directly to the vena 
cava and the renal veasela The artist does not exaggerate 
the cleameas of the view By this technique one obtains 
complete control of the blood supply of the renal neoplasm 
with reir little manipulation It may not be necessary to 
expose the vena cava. With such exposure one can devote 
his attention to the removal of the tumor with a wide 
ma r gin of surrounding tissue, the control of the blood sup- 
ply n usually a simple problem One can also remove as 
much of the ureter as Is necessary 

Lew valid is the objection that the operation 
involve* opening the peritoneal cavit\ If, in this 
instance we had the choice between two equally 
satisfactory operations one extrapentoneal and 
the other in tra peritoneal it would certainly be 
good judgment to use the extraperitoneal route 
But m this case the extrapentoneal approach is 
fundamentally faulty whereas the transpentoneal 
route gives us at least an opportunity to handle 
the surgical problem m a safe and scientific man 
ner The experienced surgeon would much prefer 
a wide transperitoneal view of a dangerous situa 
tion to a cramped extrapentoneal peep at it. 

We do not underestimate the fact that a trans- 
pentoneal operation introduces factors which one 
need not consider when the peritoneum is not 
opened. We dismiss the question of pentonltis 
because we do not recommend this operation for 
Infected kidneys, except in rare situations. For 
the transpentoneal operation, however, the 
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Tin 3 Y cnm*ect*mo! the stxlommst the levdof the 
kidney Thu »bom» the mpoiud wmtoroy involved m 
tiwiwperUnoewl ncphmlotny The hr* ) black hoe lfldi 
emit* the steps o i the operation 1 The abdominal 1 no- 
tion 1 I 7, the poking erf the luxe tod small cntrsline* 
oat ot tbe flank int the oppnet hill ot the abdomen 
f the incnKxi in tbe poatrooc penlooetun, mobilim* the 
duodenum ami the Large intestine 6 and 7 tha IigaUoa erf 
tbe rraa) pedal The relation erf tbe perirenal laaoa 
(Gerota > capsule) and tbe poatervoe pentoneuin n dearly 
shown The diawin* aho espUiatwhy t ta to eaiy to is* 
int tbe pentnneum during a lumbar nephrectomy unleaa 
00c open* the penrrnal laaan poatenoriy 

This and tbe (oUemn* eroaa sectioa ol the reyxrnaJ 
anatomy orf tbe kidney alto yt\e a dear pactnie o< the 
ol de* ape that may be followed in nephrectomy 
are three tbe plane e-eternal to Gerota » faaoa 
(the perirenal fascia) 1 the plane between tbe perirenal 
fascia and Lb* true renal ca panic j tbe true renal ca panic 
Us^Jly tbe eanett plane 11 fcaina between the true renal 
capaule and the Layer of penxenal faaca Obvamly when 
operating f malignant modi bon, ooe wants to nay ai far 
aw ay from tbe kidney ai po a aiM e We ha found it easier 
to pack up a *a Olfactory plana of deaiage if one starts the 
duaeetirm erf tbe layer* a few centnn ten below tbe kidney 
rather than on the kidney rtaelf 

anjestheUc must be deeper and tbe relaxation 
more complete if one 11 to mote the intestine* out 
of the opera U\e field easil) and qukkh Tbe 
opening of the peritoneal cavity probabh m 
crease* the chance of pulmonary complications, n 
Overholt and Church til and Mchefll have shown. 

Fully appreciating these facta, we nevertheless 
agree with tho*e surgeon* who think, that the 
advantages of tranapentooeal nephrectomj far 
outweigh the disadvantages, and we believe that 
those who will master the simple technique which 
we describe will be led to agree with ua Fortn 
natelj our experience 1* not the only basis for 


recommending thii method of traraperitoneal 
nephrectom\ for with individual variation*, tha 
general technique ha* been used by our auqjkal 
associates for year* We are glad to have thi* 
opportunity to express our inpreoatioo of t hdr 
suggestion* and experience. Neither in principle 
nor in general plan, therefore t* thi* operation 
new or untned We have found It necessary to 
•tody this subject originally became one will 
•earth the available literature in vain for a rW r 
description of it For the lame reason we bate 
thought it advisable to HI nitrate this technique. 

In many details, the operator may find It 
advisable to modify the method which Is shown. 
Indeed rarely do are Ggate the renal petflde 
twice In precisely the same manner and tbe 
method of handling the ureter will vary with tbe 
situation at hand In g ener al, however the 
method of exposing the kidney and renal pedicle 
n likely to be Ianly constant It will be seen that 
this operation presuppose* do familiarity with the 
upper abdomen, the duodenum or tbe ligament of 
Treit* Tbe only Inti* pen tooeal landmark one 
needs to identify ta the large intestine, and 
thorough mob Wan tkc of the hepatic and splenic 
flexure moves out of tbe field of opera two tbe 
duodenum and all adjacent retroperitoneal a; nx 
lure* Thu enable* 00 e to expose the renal vesaeb 
and also tbe aorta and vena cava, if 00c find* it 
necessary We haw removed some fairi\ large 
tumor* bv thi* approach and have found tie 
operation ampler and infer than the lumbar 
procedure. 

In presenting tha study of operative technloue, 
moreover we are indebted not only to our surgical 
associates, but also to the artist and student of 
anatom) Mr Max Broedd Tbe accompany Ing 
illustrations were made under hi* guidance In hh 
department by Mr Leon Schlossberg one of ha 
pupils. 

THE TECHNIQUE OT TXAKSmTTOXPlAL 
NtPHRECTOViV 

Step 1 Tkt incision W e use a loog rectus ind- 
uce Since we have been able to reduce the size « 
renal tumor* by pre-operative irradiation we have 
not found it necessary to make a right angle ex 
tension of this lncoko Into the flank, although *e 
would not hesitate to do *0 if we needed the 
additional room 

At the onset of the operation one or two pro- 
visions tie helpful In the first place, it Improve* 
exposure to hypeirxteiid the beck as m an <**ra- 
tloo upon the gall bladder Then tbe anwtbeoc 
must be fairly deep if one is to push the intestine* 
across into the opposite half of the abdetoen 
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One can waste a great deal of time and increase 
the surgical shock by trying to pack away the 
intestines before relaxation is complete. 

Step 3 The exposure of the tumor As thelllustra 
tions show the operator works directly across the 
peritoneal cavity The hyperextension of the back 
however, brings the lumbar wall nearer to the 
surface, and the big incision makes it entirely 
unnecessary to work in a hole. In fact one should 
feel a dis ti nct sense of roominess which gives one 
confidence and ease. 

After the Intestines have been pushed mto the 
opposite half of the abdomen one is brought 1m 
mediately to the posterior abdo min al wall The 
large Intestine is seen coursing vertically and m 
the renal fossa one sees the bulging caused by the 
kidney mass These are the landmarks. 

Step 3 The layer of posterior peritoneum Is now 
incised This is also a very simple step The ma 
non in the posterior peritoneum should be made 
at least 2 5 centimeters from the lateral margin of 
the large bowel so that one will not injure it and 
hive a wide flap of peritoneum for easy approxuna 
tion afterward. 

I find that it is much easier to mase this layer 
of peritoneum if one mobilizes it before cutting it 
One picks up the peritoneum at a clear spot tuck* 
it with a knife and then by Inserting the closed 
scissors mto this opening mobilizes the perito- 
neum in the line of the d wired incision This step 
Is illustrated 

The peritoneum is thus mobilized and cut well 
above the flexure of the large intestine The large 
intestine is then gently puaned medially and hdd 
back b\ the gauze and retractors which are 
already m place. The peritoneum is also pushed 
away from the region of the renal pedicle and the 
kidney The duodenum goes with the peritoneum 
and ascending colon. If by chance the kidney 
tumor and the peritoneum are intimately ad 
herent one can leave a wide patch of peritoneum 
on the kidney and remo\e it with the tumor 
When operating upon the left kidney one does not 
have to think of the duodenum 

The elevation of the posterior peritoneum 
brings one down directly to the retroperitoneal 
moss. The kidney Is usually visible The renal 
pedicle and pelvis are hidden under a layer of 
loose fat. In thin persons, the ureter can often be 
seen it can almost always be picked up by 
rolling the loose areolar tissue and fat between the 
fingers. It can thus be exposed easih and if 
traced upward will lead directly to the renal 
pedicle It is often helpful to expose the ureter 
to the kidnev at this stage because this procedure 
aids in exposing and mobilizing the renal vessels 



Fig 4. A cro* section view of transperitonenl nephrec 
torny This ihowi how completely the Urge intestine and 
the doodennm are el imin ated from the operative field by 
this technique We nuke It & practice to remove Ge rota's 
perirenal faacu with the tumor 

Step 4 Ligation of the real pendicle This is the 
most important step in the whole operation In 
order to expose the renal vessels dearly it may 
often be advantageous to mobilize the lower pole 
of the kidney This can be done gently without 
moving the kidney m its retroperitoneal bed. It ts 
always necessary to push the peritoneum and all 
other structures away from the region of the renal 
pedicle before attempting to isolate it If one follows 
this simple rule he will never have to fear injur ing 
the duodenum or any other adjacent structure. 
In all cases, the operator should get a dear view 
of the renal artery and veins also he will often see 
the aorta and vena cava as well 

The renal vessels are usually buried or covered 
by a layer of fat They can be located m several 
ways. By r palpation one can feel their pulsation 
Their relation to the renal hilum usually points 
them out. Then agam the ureter leads directly 
to the renal pelvis. 

As a rule there 11 no difficulty whatever in 
locating not only the renal vessels but also 
aberrant arteries and the ovarian or spermatic 
vein Before clamping and controlling the renal 
artery and veins, { t ^ always wise to expose them 
thoroughly removing the fat and areolar tissue 
by which they are concealed They should be 
elevated from the bed in which they he so that a 
ligature ma\ be passed around them This pro- 
cedure is done carefully and under full vision 
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Ever) surgeon will have his own particular method 
of preference In handling and isolating the renal 
pedicle and be will probably vat} it with chang 
Ing demanda 

Step f Removal of the tumor It Is essential that 
there lbould be no tmck bleeding from the tumor 
or kidnej at any time aa thn blood will probably 
contain cells of the tumor Local recurrence U 
very Iltel) if this oocun 

The removal of the tnmor la usually a fair!} 
simple matter after the blood vessels have been 
ligated and cut We have not observed an) un- 
usual adhesions as the result of pre-operative 
irradiatloo In fact the madia tea tumors axe 
usual]) harder more compact have a thicker 
capsule and sre definite!) lew triable and vascular 
than tumors which are not irradiated We tn to 
remove all of the pen renal tissue possible, includ- 
ing the nenrenal fat, Gerota a capsule (the 
perirenal lasaa) a long strip of the ureter and afl 
the areolar tissue we can safel) take away 

Sup 6 Closure The posterior layer of perito- 
neum is ckwed tight b> a continuous suture of 
plam catgut If drainage is neceisan it can be 
provided through a stab wound extra peritoneal!) 
m the flank We did not drain our last two trans- 
pentooeal nephrectomies, and the wounds healed 
cleanl) 

The operation which we bare described is 
usualh done vei) easily m a little more than 1 
hour requires no pulling or tugging entails very 
little shock., and in our opinion, is much lew risk) 
than a lumbar nephrectomy for tumor 


COXCLUHOX5 

W e have described and illustrated the steps of 
a simple method of performing transpen tooeal 
nephrectomy We present this because of the 
current opinion that transpen toneal nephrectom) 
is a dangerous and complicated operation and 
because thn particular technique has not been 
illustrated m the available literature It ts our 


opinion and the opinion of many other surgeons 
that transperi tooeal nephrectomy is far safer than 
lumbar nephrectomy for the removal of renal 
tumors 

We present this as part of a stud) o{ r enal 
tumors In another communicaUoo we outlined 
our experience with the pre-operative irradiation 
of malignant renal tumors W e hare found that 
pre-operative Irradiatloo makes many of these big 
tumors operable by reducing their sue remarkably 
It has also been our experience that in trunspen- 
toneal nephrectomy we ha\ e a surgical technique 
which gives os a chance to remove these tumors 
w 1th lair safel) and w 1th a minim um hkeEhood of 
rupturing the mass We cannot venture an 
opinion as to the effect this method of treatment 
will have 00 the number of permanent cures We 
do know however that the first step Is the 
successful removal of the tumor and in this 
communicaUoo we have outlined two procedures 
which haye helped us to accomplish this step 


BIBLIOGRAPHY 

C*VXCHU-L, Err* ASD D sad McNtTLL, Dos us TW 
rrduclKio in rrt»l capacity folios ra* oprr«t»e Sent 
Grace k Otwt 11517 44 4SJ-4M 
Fdo.it, 1 M T Pmonsl cnnrwinaUoc 

3 Cxllt, How kmd A tod B exx in, C rsn» F 

the Kidneys, Ureters, sad Bladder \oJ 1 p 384 
New \ oik D Appleton k Co 1014 

4 OvTinou Rjchasd Air m the pentoorsl cst tty W 

effect on the powtioc sad srtrylty of tbe dapfertga 
Arch Surf 19jo.11 isAi-rsgo 
3 Qunm U ■ C The trunpentooesl approach to tie 
kidney its mHifitwrn anH llrm tstiops J U mi 19JI 


1 T Am XI An 905 45 ‘*47 „ . 

7 Watxsts, Ceasijs A Liwie, L G .and Feoxxr U A 

Rad Lit xm therapy of renal corbcsl necplawni sdh ev 
neoal reference to pre-opera tn e mwdtsboo Soati 
il J i«4. *7 *9°“»99 , , 

8 ttaiaim LnniMi R TV pre-operstry rnsdau** 

of mawrre tumors of the lldney A dmlcsl sod patio- 
lofwal stody Arch Surj 933,30 35 5 



MONTGOMERY WOLMAN LYMPHANGIOMATA OF THE GREAT OMENTUM 69 5 


LYMPHANGIOMATA OF THE GREAT OMENTUM 1 

ALBFRT H iIONTGOiirR\ M D and IRVING J WOLMAN 1ID CracAOO Illinois 


A B DOM INAL tumors arc not common in 
/A children The most frequent and generally 
recognized types at this age are neoplas m s 
involving the kidney and ovary Among the 
rarer forms are the lymphangiomata of the great 
omentum These tumors occur very infrequently 
and the cases are somewhat of a surgical and 
pathological curiosity Sporadic isolated case re 
ports appear from tune to tim e Stillman re 
ported 2 cases m ion, and included in his paper 
summaries of 19 other cases which had been pub- 
lished up to date. We have verified his sources 
and reviewed the literature since 1911 with refer 
ence to 2 cases recently observed at the Children s 
Memorial Hospital, and have found reports of 30 
other cases including 5 reported before 19 11 
which were omitted from Stillman s group The 
total number of cases, including our own, is 53, a 
group which Is sufficiently large to permit some 
statistical discussion with a view toward outlining 
the significant features of the general disease 
picture. 

Our Interest In this subject was stimulated by 2 
patients who came under our observation with the 
following case histones 

Case 1 L K a Polish jirL 5 yean of age, entered the 
Childrens Memorial Hospital, April 7 1931 About * 
yean previous, the mother hid noted that the child s 
sbdomen ass gradually becoming larger Darin* the nert 
A months the child seemed rather lisUem at home, played 
\ fry little tnd hid 1 poor appetite, but did not complain 
of sny pain The ibdaminil swelling seemed to fluctuate 1 
little in site daring this period For the next 1 6 months np 
to the time of admission, the child s condition had been 
rather stationary with no change In the sue of the ab- 
dominal tumor or in the listless appearance of the child. 
Her* ever about 5 weeks before oer entrance Into the 
hospital she began to complain of abdominal pam occurring 
mostly at night and causing her to cry out. There was no 
nausea daring this penod, but her mother thought that 
occasionally the child showed a small amount of fe\er 

Daring the two previous yean she had had chicken-pox 
whooping cough and measles without complications Her 
history otherwise was negative 

The finding! 00 physical examination showed nothing 
abnormal except the abdomen which was quite prominent 
and had a doughy resistance but seemed to be tympanitic 
throughout In the nght lower quadrant In the region of 
McBorney’s point a discrete, movable mast about the 
*ne of an egg could be palpated It was not tender and 
could be named around for a distance of about s Inches 
Tbe mass felt distinctly like a cystic tumor 

An examination of the urine showed nothing abnormal, 
and a tuberculin lUn test was negative An examination 
of the blood shoved btrmoglobm of 55 per cent, red blood 
cells 3 360,000, and white cells 1 1 r »oo of which 50 per cent 


a ere polymorphonuclear leucocytes and 48 per cent 
lymphocytes 

During her period of observation the child developed 
scarlet fever complicated by the finding of diphtheria 
organisms tn her throat during convalescence It was 
necessary to remove the child • tonsils before a negative 
throat culture could be obtained Alter that the child 
seemed to be in good condition so it was dedded to investi- 
gate tbe tumor mass In the abdomen by means of an 
exploratory laparotomy 

Operation. July 18. 1931 under ether snnlhrsln the 
abdomen was opened by a mid fine Incision It was found 
that the mass that had been palpated before opera t km, 
was attached to and part of a Urge cyitk tumor which 
occupied moat of the great omentum Tbe mass was easily 
delivered from the abdomen except for the part which was 
attached to the transverse colon near the splenic flexure 
by a broad pedicle Thn was severed as dose as possible to 
the colon and the tumor removed For fear of interfering 
with the blood supply of tbe colon, a few small cysts were 
left m the pedlde when it was ligated The abdomen was 
doaed and the child went on to an uneventful recovery 
She was discharged from the hospital in good condition on 
August 1 1931 

PolhoUttcal examination Report by Dr Irving J 
W olman (Fig 1) The specimen is a large irregular tumor 
mast weighing about 1,500 grams and measuring 30 by 10 
by 8 centimeters when completely spread out It consists 
of numerous confluent rounded cysts situated within tbe 
substance of the great omentum Tbe cyits vary In sue 
from being just visible up to 13 by 9 by 6 centimeters which 
is the measurement of the largest Tbe cyits have rounded 
contour and many are spherical, otbera seem to have anas- 
tomosed and thdr shape is more irregular There are 
numerous constrictions and grooves on thdr surfaces 
Sometimes they seem to anastomose with each other 
through a duster of smaller Intermediate lying cysts 
Thar wall is thin and pale, often membranous, and shows 
d il at e d narrow widely separated blood vessels within It 
The outer suriace has a smooth, serous appearance Strands 
of delicate omental fatty areolar tbsue run among the 
nodules binding them together Tbe cyst content consist* 
of colorless or gray semi-solid jefly like fluid It varies m 
consistency and opacity m the various chambers. After 
preservation In formaldehyde these contents assume a 
white coagulated appearance. In several cysts, the capsule 
is thick white, and hyaline, measuring as much as s 
mflhmeten In thickness The lining b pale and smooth, 
but there are patches of coarse, wnnidmg and elevated 
trabecula Boos No Mood or large cell alar masses arc 
noted within the cysts They extend all through the 
omentam some being present at the cut edge. The grots 
appearance is that of a cystic lymphangioma of tbe 
amen tom 

BuUhttal MU (Fn j) Fire mnicru were eumloed. 
The cyst contents itain a homogeneous pole granular 
matter Thdr walls are formed of hyaline, relatively 
acellular fibrous tissue In the form of a capsule Tbe wall 
of some cysts b more compact and thicker than others. 
Occasional small round crib occurring singly or in small 
poops are noted within the Interstices, and also some 
lyge mocooodear cefls with basophilic homogeneous cyto- 
plasm and ectentnc hypercWiatk nedd There b no 
dw D*T«tmat d 8*1*17 Rmli MeAoJ of lU of 
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Fig 3 Cm locolsr r>it»r Ijraphaocwma of the fismt 
omentum 


T \BLE I — ACE 0/ PATIENTS AT ONSET 


OT SV1TPTOMS 
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It a noticeable that 35 or appr oxim ate!) 66 per 
cent, of the cate* were in children trader 11 vetu* 
of age In regard to the character of the lym- 
phangiomata, 15 a ere unilocular 15 mului ocular 
and in only 3 case* were multiple tumor* present 

The cy*t in mo*t case* retted entirety free in 
the abdominal can tv aerpt for the pedicle 
attachment In 15 cate* adhesions aere found 
between the cyst and other itructurei in 6 
instance* to the abdominal aafl in 6 to the 
uteru* and in 1 to the intestine, poncreaa, and 
mguinai canal, respective!} The tumor* graded 
in me from the very tmt first to cysts that were 
recorded a* containing 16 quart* or weighing 
from 40 to 60 pound* 

The moat frequent pathological complication 
wa* twisting of the pedicle of the cy*t that 
occurred m 6 case* Rupture of the cv*t occurred 
in 1 cav and hemorrhage into the cy*t In another 

The chrucal feature* associated with the*e 
lymphangiomata are not characteristic. Symp- 
tom* are usually daw m developing and are of 
kmg duiatwo, the average time bang 1 3 years 
In a general way these case* may be grouped 
clinically a* shown in Table II 


TABLE H — CLINICAL FEATURES OT LYUPHAM 
O 01IATA OT TTTE GREAT OMENTUM 


Group 1 — Symptom* due to tic sbx 0 / ti» |tu»r 
A — Diflu>e tbdocninal nrdimf 
B— Locahstd palpable nm 
C — Abdominal pain and dnlrm 
Group t — Symptom* produce! bj twjstinx oi pottle 
or raptor* of erst- Clinical picture dosrfy rraikte* 
that of appeadaah* or twm of pedicle oi an ovamn 
cy*t 

Grom t — No symptom* — Cyst cbaocnard tscilen- 
taUj auna* abdominal operation 


I In the first group lymptams are due to the 
Uzc of the tumor A very targe majority of the 
cases In this series, +1 ot 53 were m this group 
The moat frequent clinical finding in these pa 
tlents wa* a diffuse abdominal swelling xhkh 
wa* present In 31 The swelling in many In- 
stance* showed signs of flaid which appeared to 
be cystic in some cases, but was regarded a* 
ascitic In others The principal symptoms 
associated with the abdominal swdhngi, when 
they become targe, were general wealnes* which 
was evident in 5 patients, dyspnera 00 exercise 
which was e-rhfblted by 6 patient*, and Jo** of 
weight which occurred in 4 patient* 

Instead of a diffuse abdominal swelling a pal- 
pable local lump wa* present in o case*. Inocr 
first care, the sue of the palpable mas* gave a 
very erroneou* Idea of the actual sue of the 
cystic mas* Sensory symptoms were DOtlceahly 
absent in most coses In thu group but sbdominil 
rain and dlstre** were described by 11 patient* 
Tbe pain was usually 0/ a dull character and ws* 
present at irregular periods Loa# of appetite 
with or without nausea and vomiting ms* not 
infrequent. 

1 The second group in which tbe symptom* 
were produced by a twisting of the pedicle of the 
cyst coo tilted 0/ only 6 case* In contrast to the 
Linger previous group the clinical features were 
all indicative of an acute abdomnul inflamma- 
tion r esem bling appendicitis, or the tomco of the 
pedicle of an ovarian cyst 

Tbe clinical picture usually began with ab- 
domroal pain associated with nausea and vomit 
ing Abdominal tenderness, and scree time* 
rigidity with moderate fever and leucocyte** 
were present In cue of tbe case* of this group the 

symptoms were due to a traumatic rupture of the 
cyst 

3 The third group was made up of 5 case* in 

which there were no symptom* and the cyst* awe 
discovered inddentatiy during operation for other 
abdominal conditions usually uterine myomata. 
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The indefinite and meager clinical features and 
the runty of these omental cysts tend to make the 
diagnosis somewhat difficult. It is not strange 
therefore, that in this group of 53 cases the correct 
pre-operative diagnosis was made in only 1 
instance A diagnostic abdominal puncture was 
made in 13 cases, but it did not seem to be of 
much assistance It was employed in our second 
case and the finding of bloody fluid only served to 
obscure the diagnosis The fact that 66 per cent 
of the cases reported have been in the age of 
childhood should be emphasized, as well as the 
comparatively symptornless character of the slow 
growing abdominal mass. 

Tuberculous peritonitis will often be confusing 
unless it can be ruled out by a negative tuberculin 
reaction. Ovarian cysts which are not confined to 
the pelvis will be hard to differentiate Mesen 
tenc cysts utenne myomata and congenital 
cysts of the li\ er will have to be considered The 
cases with acute symptoms due to a twisted 
pedicle simulate appendicitis or torsion of an 
ova nan cyst bo classy that differentiation will 
pTobabiy be unpoesible 

Surgical treatment was employed in aD of the 
cases in this senes except the first one on record 
which was reported m 1851 by Gairdner who 
found an omental cyst at autopsy Aside from 
the fact that some of the patients are very young 
the operative procedure is relatival) simple The 
cyst is exposed, freed from adhesions, and re- 
moved In the same manner as an ovanan cyst. 

The surgical results in general were ven satis- 
factory Omental cysts are benign tumors and do 
not tend to recur after removal. The operative 
mortaht) m this senes was very low as there were 
onl> 2 deaths in the 53 cases. 

smniAKY or cases collected non tuf, 

UTERATtmE 

In 1911 Stillman reported 2 cases of true 
lymphatic cysts of the omentum and collected iq 
others from the literature. These included the 
unilocular solitary type of cyst as well as the 
multilocular lymphangiomata, and were reported 
b> Gairdner (1851) Gooding (1887), Spencer 
Wells (1890) Erdheim (1896), Marfan (1896), 
Hearn (1897) Braithwaite (1898) Jacobi (1901), 
Marsh and Monsarratt (1901), Schramm (1903), 
Bo>d (1903), Sch warren be rger (1894) Young 
(1905) Matthews (1905) Fort (1907) Wakefield 
(1907) Rodman (1909) Seefisch (1909) and 
Gifford (1910) Details concerning the above 
tumors are readll) available In S tillman 1 com 
prehensive article. We have reviewed the more 
recent literature to supplement the above list 


and we have found reports of 30 more cases, not 
inclu ding the 2 cases of our own The 30 cases 
abstracted are as follows 

Case as Reported by Brandt. Patient was 15 years of 
are Ki not stated Tbe patient had a freely movable 
abdominal tumor reaching to the navel, and the diagnoaii 
of omental cyit was made Operation disclosed a large, 
cyit conUmfag * Uteri or dark fluid. The wall was 
not lined with endothehnm Recovery was uneventful 
Case 13 Reported by Dewitiky and Morosow In a 
mal e, j yean of age, an abdominal rwelling was noted fa the 
firit year of Ufe. Phyiical examination showed an enlarged 
abdomen with circumference at navel of 64 centimeter* 
and a fluid ware and dulneaa to peicunlon There had 
been an intermittent diarrhoea tince 1 month of age. The 
rUnti>l dfagryxia of tuberculous peritonitis *u made 
Operation exposed a large abdominal cyit containing 4 
literi of chocolate colored fluid which waa evacuated 
Repair of a congenital inguinal hernia «u abo done 
Death occurred the next day At autopsy the large cyit 
and numerous imalier gynts were found to have an endo- 
thelial lining the omental lymphatic* sere dilated 
Cam 14. Reported by Da Con* A thm walled uniloc 
ular cyit containing dark colored fluid and having a 
fibrous lining wa* removed from a male child 
Case *5- Reported by E 1 L Hasbrouck The patient, 
50 year* of age, colored had an abdominal swelling which 
bad begun 1 year prerioosly and gradually Increased until 
the abdomen became enormous Dyiptxra constipation, 
and frequent micturition resulted At operation a large, 
thick walled oat con taming a Wood dot, and with many 
■mall cyita fa its wall, was found. This was estimated to 
weigh about 40 pound* It was d tasted fa the omentum 
between the stomach and transverse colon Microscopi- 
cally the cells appeared etuthebum like m * tract ore with 
a dapodtkm to arrange themselves fa columns encir clin g 
the blood vessels Hasbro nek considered the ipedmen 

to be an endothdiosna. Ho* ever, it wa* later restudied fa 
the laboratory of Dr J C. Bloodgood (according to 
McDonald) and was thee considered a benign lympbog 
enous cyst 

Casz tt Reported by N M. Kakuschkin Tbe patient, 
a female, *8 yean of age had a history of gotvorrhcea An 
abdominal tumor hadbeen noted for 5 months A pre- 
operative diagoosia of omental or ovanan cyst was made 
Operation showed many small cysts m the omentum, 
which was bound to the internal genitalia by numerous 
fibrous adhesions These cysts were hoed with flat meso- 
thehal cells, which occasionally assumed a cuboadal appear 
ance Evidencea of hemorrhage a ere found fa a few of the 
chamber* 

Case *7 Reported by Marine and McPherson. Female 
adult. In the course 0/ a hospital stay for purpo*ea of con- 
finement, an easily movable, painless tumor was palpated 
just above the fundns of the uterus, between the enrtfonn 
cartilage and umbtheus After deb very a second tender 
fixed mas* w as pa lpated m the left broad ligament region. 
At operation two separate and distinct cysts were removed 
from the omentum. The larger the d-ir of a grapefruit, 
lay in the right nde of the pelvis, displacing ana adherent 
to the uterui The other the me of an orange, was 
adherent to the appendix The cysts were filled with 
serous fluid, had smooth fibrous walls, and were subdivided 
by connective tissue septa bo endothebal or epithelial 
fining was recognlrablt. Certain areas had undergone 
calcareous degeneration 

Cask *8 Reported by Markoe and McPherson Female, 
*7 year* of age. A tumor in the right inguinal region had 
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l*tn present mcr birth Thu wa* found to b* tbe the of 
a grapefruit, kightir fluctuant, and g*'< no impulse oa 
cuoglimo It m thought to be an inguinal bemk On 
cwttLOf don over tb* hum the operator fotukl it to be a 
thm willed cariental cyat which had proiip*d through tbe 
ingmnii ami and «u ttscbed by a bog pedade Throagh 
in iMnfflinj] inawco tbe pedicle » u tied ofl iral tlw cyst 
ni ranly removed by wav of tbe irg nml inctuoe 
Recovery m noereut/n) Tbe cy * t wifl was found com- 
posed of connective trasoa pnnapilly with soma round crd 
rnfiltratioo Lndjatmx acute mtlin-wi tre 

Cam nj Reported by Frank Female, so > ran of tge 
The patent bad been wealing * pessary for io rwetbs 
because of uterine prolapse Seven month* ago abe noticed 
an enla igt mea t to tbe peLns wh*± h»H been gradually 
uxrasmg tn me Her bowels wrra cocflipatcd On 
eiaroinatioa a cystic abdominal tumor was palpable n 
the rtgion of the rm et, and there »n a protruwoc of the 
abdomen about tbe im of two fi*jj Per twrrwcss a comber 
of cystic nodoks could be felt, bflmg cg> tbe entire pehw 
\ dtagnosi* of ovarmn cystoma ti was made 
At operation a targe muhfacutar cystic fannatxm of th e 
omentum was removed In addition, n uu w iuvi imaB 
•uni Ur cysts wera waltered oo aD the peritoneal rcriarev 
tbe ctrem, nail gut, mesentery uteres, broad lwunent. 


neighbor and from its attachments Tlwir walls wera thm 
and they contained dear amno \ ratVr Urge cyst was 
found m tbe grorn fascia, external to tbe external inguinal 
nog All th* cyst* had an identical rmcroacopac ppear 
ance, and were lymphangiomaioas tn character 

Cam jo Reported by P uni. Female, aged 7 year* 
Vn abdominal sw efhag was first noted j yean either Tha 
abdomen became the sue of a g months pregnancy and 
produced symptoms on pressure Operation showed s 
Ragle, Urge >at witbm the aubsUnce of tbe omen ten, 
which was drained and then dissected It* wall was th in, 
regular m tbicknrra, and consisted of fibroas tissue 
Interns! t this capsule was a smgfe row of flat cedi 
Recovery was uneventful 

Cast < Reported by Ortet- bi al g e Female 14 year* of 
age, had s Urge uterine myoma, with many adhri-nei in 
pel ts There were numerous endothelium bned, numerous 
smaQ grape bke cysts filled with dear fluid t omental 
margin, w th a string of situ tier ones running down tbe 
center There was a continuous gradation from tbs 
sanple dilated lymphs He cfaannda to tbe largest erst 
Tbe author helmed that the pen utxrme adhesions bfcxied 
tbe lynphatic nrcnUtsoo and thus produced thss fyo- 
phangxrmatoas diUtstvm 

CvM jj Reported by Renfley mad Mason Female yo 
years of age, had had abdominal d is c o mf ort for 6 years and 
sweflmg for * years No pee opera tree dngnow was made 
A Uigt mnlttlocular critic lymphangauna of the omentum 
was lcarnd Some tabmo ns to tbe parietal peritoneum 
were present 

Cast jj Repotted by Bloodgood I cmale, aged years 
Tbit tn fan t had had rw eCtng of tbe abdomen for exact hi 
An exploratory opsraUoo was dona nd a erst m tbs lesser 
pentoowal canty was opened mad drained The patient 
recovered and was well t war later 

Cam }4 Reported by Bloodgood Male, aged j years 
There had been intermittent attacks of abdominal pam for 
18 months, with nausea and vomiting Sweflrcg of the 
abdomen, resembling aaertea, was aUo pr esent mcreaimg 
rapidly dnrmg the last 6 weeks Ararat**! yielded s 
quarts of reddish flmd At operation a Urge mukdocnlir 
ungU cyst ws* found and remored Twehe days later a 
second operation had to bs dooe Lera war the ligated 
n nen tal stump bad become pcangreooca 


Cut jj Reported by Bloodgood \ child, 4 years d 
age, bad s large, tmgla l ym p h cyst mewsamng 17 by roby 
10 cenUmeteri remored from tbe omentum I tt> 
wwli other mante cysts were found The rb>H was wrQ 
t year later No clinical data is given 

Cam jd Reported by Pylbws Female, 4 years of tgr 
Tbe abdomen was nroBen tmee 9 asooths of age It ia 
tapped when she was 18 months, s jears, and 4 yean of 
arr ShrfttJr red And. aMCamtua cbolesterm oystala was 
obtained Upc ration showed a thm walled erst o cc upy g w 
Urgrr part of abdomen It was partuOy LicuUted aao 
sit crated in tbe greater amentum, fixm which it was readily 
stripped Tbe upper part peeled from greater cans tare of 
stomach Tbe omentum was repaired after remova l, com- 
pleting tbe anterior wall of tbe lesaer me Recovery was 
Mtufwctory and tbe child was discharged in s weeks TW 
cyat was tne sue of a Unrs aoccer ball llunxwctpac cmri- 
nation abowed no rpitbebal hnwtg to its wall 

Cam J7 Reported by Speewe Hale, 5 years cf «gs had 
a sodden abdommal pain 14 boars before sdimaxin There 
had been no perexeis symntoms The abdomen was found 
distended with some tenderness and rigvdiiy over spnen- 
dicral regno Tba white blood count was >0,000 wuh lo 
per cent polymorp h o maj ear cells A dngneatt of scale 
append an Its was made At oprratm an omental cyst 
containing j6 eubac cenbroetera of amber fluid with pedrk 
twisted was found m the Upper r*ht abdommal qwadiaat 
The cyst was r em o ved Death from acaloaia o ccurr ed lha 
Dext day U aatepay numerous amafl dear cyst* woe 
found m the gastrocolic and pester omentum Tha cy*< 
w aQa wera lined w ith endotbehum Soroa of the ocaeatal 
lymphatics w era dflated 

Cams* Reported by Halated. Fenrak. 1 y can of age 
Tha <~h'M t’aH a swollen abdomen and tba dsagnoab if 
asalra was made. l\hen a small maskra for diwmagt W 
the abdomen was made, tba debemte erst wall presented 
itself and commenced to benuata On farther cxpfcrttjoe 
a Urge ihin walUd hygroesa and several wnaller owes werr 
discovered in tbe grater omentum and poatrnor mace 
gastnum These were opened and drained llhea thr 
patient was aeen at 14 years of age, she was normal, and 
there was no auncestxn of an abdommal tumor 

Cam yg Reported by Dorachers Hale 4 years cf age 
Abdominal enlargement had been present aiace llij 
918, no other symptom* Operation wa* advewd shew 
the patient was hrwt aeen in Cktober 1018, and refused 
Wbru brought back February 1019, toe child had as 
enormous abdomen hangtng hke a bsg He hsd to w t was 
legi wale apart to make room for beDy The a bdomen ! 
arcnmference was 74 centnnetera or 14 inches AhuVus s 
pum^urerwlded a smal amount of orownirfi, 
oqnid The physical examinadoo otherwise was negative, 
and tbe von Pnqort test was negati e Tha drag ”*” 
ascites of caknown ongm or “cystic tumor" wa s ra woe 
At operation a wmlrUoadar o m en ta l tamer wta eatay re- 

■wved Coni aleacence ssa* uneventful and tha chud n 

wefl when acts s months later Tbe entire orxntnrasra 
filed with cysts of all sbes, «p to an rtf 1st bead Ttew 
wera supported by thick, fibnra, trabecuUted wpt*~_ cwsi 
int er c o p n a g mcations They coctamed browsuh 
atumroous tbdrl, which formed a aediment of fatty 
lymphocytes, cholesterol crystals, and (Lbrla Tb* JJ** 
were made of denss, aodesr connective twroe, a 
were masy tM*-wwBed dialed vessela Soma ■ 
cavities wera hned with endothebam Thera aerS 
lymphocytes £n tbs supporting stroms and a loose octsoe* 
of smooth moade fibers . 

Ca*i 40 Reported by Gtrvm Feroalr, J9 jcsi* w ^ 
The padeat was eperated on for a nterow fibrotd, 
was found to ha e a twisted pedida attached to and ■* r ' 
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bhed by tbe ome ntora Thry found many lyrapbanlectatlc 
cyst* on the right »He of the omentum and ascribed the 
cyst* to blocking of tbe lymphattca 

Cam 41 Reported by Arxela Female 3 yean of age 
Gradual swelling tif tbe abdomen began at 1 year of age 
She *,u brought to tbe hospital for frequency of unnatkm 
of 3 dayi duratxm Tbe abdomen was uniformly enlarged 
smooth, fluctuant, and dull to percussioc Tbe diagwHU 
of omental or mesenteric cyan was made At operation a 
pedunculated cyat measuring 17 by it centimeters was 
discovered arising by a pedicle from tbe central regfcro of 
the greater omentum It was removed without difficulty 
arai tbe child made an uneventful recovery The tumor had 
a thm , transparent wall and contained dear lemon colored 
watery fluid It was lined by flattened meaothelial cells 
it any blood and lymph capillaries and dumps of lympho- 
cytes were found in tbe wall, but no other cyata Tbe author 
attributed the cystic formation to an anomalous develop- 
ment of a lymph node 

Cue as. Reported by Bemadet Male, 14 years of age 
Tbe patient had had an abdominal tumor for 5 months, 
which suddenly became painful and caused vomiting At 
operation a cyat the sue of an apple, with twisted pedicle 
was found The specimen was not described further 
Case 43 Reported by Lawrence. Female 3 years of 
age. Tbe abdomen had been prominent since birth There 
had been frequent attacks of abdominal pain for 6 months, 
relieved by cathartics 14 hours before admission to the 
hospital She was taken 01 with sever e abdominal crampa 
There was no vomiting and enemas cave no relief When 
examined, she appeared prostrated, with a distended 
abdomen which was tense, smooth, dull to percussion, and 
cyanotic in color There was a ieucocytosh of is ,000 cdH, 
with 81 per cent polynuclear* At operation a large 
omental cjst with a twisted pedicle was found and re 
moved convalescence was satisfactory Tbe cyst had 
several large communicating compartments, and was lined 
with endotbeCum 

Caxi. 44. Reported by Ladd Fe m a l e, 8 years of age 
She had had for 3 months a distended abdomen which was 
flat to percussion and presented a fluid wave Examination 
was otherwise negative except for undernutntioa. Expiora 
tory puncture yielded a brownish cloudy fluid containing 
broken down red cells At operation a large thin walled 
cyst was removed from the great omentum, close to the 
transverse colon This contained oreT 1,000 cubic centi- 
meters of fluid. Microscopic examination showed tbe wall 
to be composed erf alternate layers of tmooth muscle and 
connective tssue. It wu quite vaacular and aggregation* 
of lymphoid cells were seen about tbe blood veaseis The 
pathological diagnosis was omental cyst of lymphatic 
origin Convalescence was uneventful 
Case 4 S- Reported by Ladd. Female, 8 years of age. 
The patient had been losing weight for several months. 
When first seen, she complained of dn tended abdomen, 
headache, malaise and joint and miade pain of 5 days’ 
duration there had been do vomiting Her white blood 
count sraa 10,30a. There was found a large tumor duh 00 
the right side erf the abdomen which shifted to the hypo 
gastrec region Cystoscoplc examination wa* negative At 
operation a large cyst measuring xt by 8 by 6 centimeter* 
was removed from tbe omentum it* pedicle was twisted 
Recovery was satisfactory Microscopic examinatioo 
showed a fibrous wall with a few strands of smooth musde 
within ft, and also icmc aggregations of lymphocytes. 
There was do epithelial lining. TDe pathological Hngrv^t. 
was omental cyst of lymphatx origin. 

Ca« 4 fi Repoftrdby Ryan Mile, 4 years of age. The 
abdomen had beta large since birth, and was tapped at 
j yeari of age when a large amount of brown fluid was 


removed. The aweflua recurred again and respiratory 
embarrassment appeared A smooth doughy* mass was 
palpable in tbe upper mid-abdomen Operation showed a 
multflooilar cyst of tbe great omentum, forming a group 
of nin e endothelium lined cyat* with many small, round 
fibrotic ma*»es In their walls Convalescence was unevent 
ful 

Cast 47 Reported by Rau Male 04 year* of age A 
tumoT in tbe left hypoebo nd rhira tbe sire of a marble was 
first noted 7 months earlier This had grown rapidly to 
the sire of an orange. Hematuria was also present for 3 
months The operation showed a cyat in folds of the great 
omentum which was easily peeled out Tbe tumor was 5 
inches in diameter and contained white, milky fluid .its 

a ws thin and shiny Recovery' was uneventful The 
disappeared permanently from urine 5 days after 
operatic*!. No mkroacopk report was made 

Case 48 Reported by Howe Male infant aged 1 yeari 
The patient had had a left inguinal hernia since 6 weeks of 
age At age of 1# yean, this became irreducible and 3 
weeks later was operated on. Before operation the tumor 
in the groin was the tixe of a small cocoanut, fluctuant and 
translucent It could be partially reduced Tbe diagnosis 
of hydrocele was made. At hernial operation a large, single 
cyst with to ounces of dear dark yellow fluid was removed 
this had one small dls crtjculum No microscopic descrip- 
tion was green 

Cam 49 Reported by Gransman and Jaffe Male. 44 
yetus of age For several months, the patient had right 
lower abdominal pain with indefinite abdominal symptoms 
On examination there wa* found diffuse abdominal tender 
ness, and a white cell count of 14,000 with 86 per cent of 
polymorphonuclear ceBa. At operation a large cystic 
ocuentum was found and removed Hundred* of cyats vary 
Ing from 1 mlUlineter to a centimeters in diameter were 
present These were endothelium Uned and con tamed dear 
fluid. The omental lymphatics were dilated *™i lymphoid 
cell infiltration, with follicle formation had occurred 
Recovery was uneventful 

Cam 50 Reported by Fhbcr Male, 4 yean of age 
Abdominal pain and distress were present for 3 days 
Examination revealed a large fluctuant abdomen with 
numerous dilated veins, a hard mass in tbe upper left 
quadrant with pain fdt on pressure and reflected to the 
left inguinal region and causing marked flexure of both 
thighs The white blood count was 134350 with 75 per cent 
polymorphouodears Temperature was 100 degrees At 
operation a large nmlttlocuhr cyst and several smaller 
outs were {mind within the omentum Tbe entire omentum 
was removed It we ig hed is pounds Convalescence was 
uneventful, and there was do evidence of recurrence 1 year 
later Microscopic examination showed the cysts to hare a 
li ning of flattened endothelium in addition many cavern- 
ous lymph spaces ramified through the omentum. 

Cam 51 Reported by W yatt in Minnesota Med , 
iftJb i4 656 Female, aged 3# years For « day* child 
bad had symptoms of acute appendtdtb with fever vomit 
ing, abdominal pain and ngidity At operation 14300 cubic 
centimeters of green fluid was found fn the abdomen 
*1 large multflacmar cyat in the great omentum measured 
J by 3 by < centimeter*. One large dumber bad ruptured. 
Microscopically tbe cyan had an endothelial lining 
emniAtt\ 


Two cases of lyrnpbangi ornate. of the omentum 
are reported m detail and 51 were found in a care 
ful survey’ of the literature up to date 
These tumors are true neoplasms and about 
two-third* of them have occurred in children. 
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Tbe lyraptomt produced by th«e tumor* ire 
due either to their tlie o t to tinted perhek* 
The} an be permanently renxn ed b> timple 
surgical treatment xith little rak to the patient 
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>HE fact that less than 100 cases of b ran chi o- 
grrnic carcinoma haw been reported in the 
literature, and that the largest single series 
that ire have been able to discover is that reported 
by Lorenz, who reports but 8 cases, makes it 
appear that it would be of Interest to present our 
observations in a series of 28 cases seen by one of 
us at Lakeside Hospital and at the Cles eland 
Clime. Although branchial carcinoma is among 
the most mali gna nt lesions and the disease is 
usually fatal ne\ ertheless, it is well to accumu- 
late experience in the treatment of the lesion m 
order to fold what therapeutic methods offer the 
best chance of relief or of temporary cure. 

Branchial carcinoma was probably first de 
scribed by von Volkman, m 1882 as a tumor of 
the neck for which no source could be found in 
the skin lymph glands, nose mouth pharynx 
ears or oesophagus (Essentially the same lac 
tors are present in the diagnosis today ) Hudson 
presented a senes of 6 cases of so called branchial 
carcinoma in which 5 came to autopsy and re 
vealed other sources to account lor the lesion 
However m view of all the evidence available 
today such a pathological entity surely exists 
although its exact mode of ongrn is obscure. 


CLINICAL PICTURE 

The total number of cases of branchial cara 
noma m our senes is a8 all of which were studied 
pathologically and were definitely diagnosed. Au 
topsy in 1 case disclosed no other site of mahg 
nant change. For comparison with the data on 
malignant branchial lesions 70 cases of benign 
cysts have also been studied and presented in a 
few of the tables. Our results closely approximate 
those of Shedden 

The age of occurrence of lateral cervical car 
anoma, as is the case with most carcinomatous 
lesions falls in the latter decades of life Two- 
thirds of the patients in this senes had attained 
the age of 50 y ears while nine-tenths were more 
than 40 years of age. The oldest patient was 
aged 80 years and the youngest was a man aged 
37 years. Comparisons between the ages of oc 
currence of benign and malignant lesions in our 
series ore shown in Table I and Figure 1 

Branchlogemc cardnoma seems to occur more 
frequently in men than in women but no relation 


shi p between incidence and the occupation of the 
patient could be demonstrated There is approxi 
mately an equal distribution of lesions between 
the two sides oi the neck, but bilateral occurrence 
was noted once m our series. The growth of the 
malignant tumors is rather rapid as compared 
with those of a benign nature In the case of the 
malignant tumors- the longest period before the 
patient appeared for treatment was 3 years with 
an average of about 7 months while in the case 
of the cystic lesions the longest period before 
the patient presented himself for treatment was 
over 4 years. Nine tenths of the patients with 
bran chial carcinoma reported the spiced of the 
growth as rapid, while only one third of those 
with cysts showed rapid increase in size which 
is seen chiefly in the younger patients (Tables 
II and HI) 

The site of branchial cardnoma is usually high 
In the neck below the angle of the jaw or m close 
proximity to the ear near the sternocleidomastoid 
muscle (Fig 2) Only one patient in this group 
bad a lesion close to the clavicle (Fig 3) The 
occurrence of pain is fairly' frequent and this is 
referred to the side of the face back of the head, 
shoulder, base of the tongue, and down the arm 
on the affected side In the early' stages the pam 
usually is intermittent, but, because of the dose 
proximity of the growth to the nerves and their 
early involvement, the pam soon becomes quite 
severe and continuous. In some cases there was a 
specific involvement of the seventh, eighth, and 
ninth nerves and in 1 case a definite Homer’s 
syrndrome was present, due, of course to the in 
\olvement of the cervical sympathetic system 
Three-fourths of the patients with cardnoma com- 
plained of pain while only one tenth of the pa 
dents with cystic lesions had this symptom 
(Table IV) 

Malignant branchial tumors do not have a 
constant size, but usually average about 3 bo 4 
centimeters in diameter and are very firm in con 
Sistency unless degeneration has occurred, or a 
cyst is also present. Usually the tumor is not fixed 
to the skin unless some manipulation has preceded 
the examination, but it Is very' firmly' attached to 
the underlying structures. In the differential diag 
nosls It is of interest to know that the evade 
lesions are seldom attached to the underlying 
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r** CompiTMon o< laodtacf of bmijB n>d iml« 
nant bnmdual t«mor» in out tenet of civi 


*t ruct am, and never to the skm unless lhr\ have 
become secoodanh infected and break through 
When patient* with bronchial carcinoma are 
tint teen, thev usualh ore enjoying foirij good 
health \bout 15 per cent «ho*rd wnc weight 
Ion, and 10 per cent had a definite larmn. The 
preuous health a seemingh Irrelevant a* meat 
patient* do not even report an) previous upper 
rapuatorv infection and in och 1 caie coukf the 
preience of tu berm km* be demonstrated m the 
pathological tissue removed \ positive \\ a**er 
mann reaction mu found m 1 caie 

Of the patients in the series mho had an ear 
no*e, and throat raiminatioo, in onlv a was It 
felt that lesions mhich might possibly account for 

T\BLE I — AOE PJODEIvCE OP BRONCHI VL 
LEETOKS 




Fla 3 L» ten! branchial tnmoc m * pat 1 ml rt jtsjs of 
» jt (fentjoe of ttrrooc from th 3 tnoaitu This a a t jp*c»] 
kimtwn sod tbom* tbe \ery rmfod frwwth tint tray ocemr 

the tumor a* a metastatic growth were demon- 
strable. In r of these cases It mas thought that 
there was a carcinoma of the larvnx, but at net 
ropsy the growth proved to be a direct extension 
of the branchial caranonu m the pyriform sinm 
In the other case there was a demonstrable mu* 
In the posterior nasopharynx but or removal of 
the tumor In the neck a typical pathological le- 
sion could be seen In a cyst wall 

In 1 1 of the cases m our senes roentgenograms 
of the chest wne made and In 3 definite metas- 
tases mere evident In 1 cases there were palpable 
iDgtdno] and oxiDar) lymph node* Roentgen a 
amination of the skull jaw and ersopbagus m 
several cases demonstrated do pathological change 

The family htsloiy Is of no importance os ad) 
one patient in the group reported the occurrence 
of cancer m the famft) 

DIAOXOSIS 

In making the differential dugnosis, all ttmxn 
of the neck, including mixed tumors, mast be 
considered. Among the more common of these 
conditions is tuberculosis of the cervical glands, 
espedalh when some degenerathe process f* 
present. Usually tuberculosis occurs earlier in 
me than does branchial carcinoma, and there art 
many nodules rather than a sobtarr tumor 
Leucaemia and Hodgkin s disease mi\ he <hf 
ferentiated bj blood counts. The diagnosis of * 
lipoma when it He* above the fascia is rradih 
made, but when the tumor hes deep, the diagow 
sis is quite difficult and often the nature o* u* 
grow th can not be determined until the neck a 
incised. 
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Metastatic lesions may occur In the jugulo- 
digastnc glands from the ear nose or throat, and 
it should dc borne in min d that in chronic retro- 
pharyngeal abscess these glands become quite 
firm hard and tender and lymphosarcoma also 
must be ruled out 

Thvrogloasal cysts and adenomata of the th> 
rold gland must be differentiated, but these usu 
ally he m the midline A few of the rarer lesions 
such as aneurism deep seated hemangioma, 
cystic hygroma, and solitary lymph cyst must be 
considered but most of these conditions most be 
treated surgically so a definite diagnosis Is not 
essential before operation. It should be remem- 
bered tha t aspiration of a branchial cyst yields a 
typical fluid. 

TREATMENT 

The only available methods of treatment of 
branchial carcinoma are radiation with radium or 
the \ raj or both, and radical removal 

Dr U V Portmann feels that radium can not 
be used in adequate doses without causing a 
sloughing of the great vessels which are m such 
intimate relation with the tumor The tumor is 
r esistan t to roentgen therapy but this is ad 
ministered to help relies e the pain Portmann 
makes an attempt to keep the tissues saturated 
with the radiation for a considerable period of 
time Short wave lengths should be used and a 
f ull erythema dose administered for one course 
of treatment which may be repeated once if 
necessary Since branchial carcinoma is highl} 
resistant to radiation roentgen treatment is 
purely palliative. 

The method of treatment employed in most of 
our cases has been a combination of surgery and 
\ ra> The pre-operative care of the patient is 
of little consequence except for the possibility 
of radiation before the procedure and m cases 
of profound anemia the use of blood transfusion 
especially m elderly patients. Nitrous oxide anes- 
thesia should be employed Local anesthesia 
should be avoided as there is the possibility that 
infil tration into the area may spread the mahg 
nant cells. 

OPERATION 

In the removal of branchial carcinoma the in 
cislon should be made over the tumor parallel 
to the ramus of the Jaw the middle of the in- 
cision being over the tumor At this point when 
necessary a cut may be made parallel to the 
sternocleidomastoid muscle which should be long 
enough to give an adequate exposure. In most 
cases the skin may be saved In its entirety , for 
usually the neoplasm has not extended to it, but 
in a few cases m which previous treatment has 



Fig 3 Lateral branchial tumor In a pabent 48 yean of 
age duration of tumor growth approximately 11 month* 
flU* photograph is Included to *how our one av In which 
the location of the letlon was atypical The mcalou* which 
are present wtre made before the pabent was seen here 

caused the tumor to spread to the akin, it must 
be sacrificed. As is true of dissection of cancer 
anywhere m the body, the preservation of ana 
t ami cal structures should not be considered It 
is most important that the dissection be made 
with a sharp knife thus avoiding all traction or 
pulling of the tissues 

The muscular structures which should be re- 
moved are the sternocleidomastoid thyrohyoid 
and other Infrahyoid muscles, the rectus cap it us 
anticus major dlgas tricus and at times the an 
terior scalenus musde 

The lymphatics are of little import and should 
be completely removed There is little evidence 


TABLE IL — DURATION* OF BRANCHIAL LESIONS 



Cyttt 

fimrWTu 

Skartert praod 

t week* 

todmyu 

A rarax* period 

4 yean, A month* 

T ninth*. ■ wnki 

Loc*ert period 

W T«*tm 

lT*w 


Period Wore E»tKat* praertad tkMtvwta* (at UMluiMt 


TABLE HL — COMPARISON OF RATE OF GROWTH 
OF BENIGN AND MALIGNANT BRANCHIAL 
LESIONS 




| Mal^aiat 


Cut* 

Pit oral 
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Slow 
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I'm 4 FI r » nr h u 1 tamer on the rtflit tide c J the anA. 
fhurmtMjn of tumor [rerwth 3 months Left, pbo<o*r*ph 
of patient 50 >e*r» of ift Rtaht, iectiofl of tumor ihcnr 
in* not only nulipu^t change Dot » fern scattered pant 
cefi» sojiestLnj an old tuberculous infection 

moval of the lymphatic ch ai ns from both aide* 
of the aeck The onlv vein of an) consequence 
mbteh is im-olved in u>e dbaetUoo is the deep or 
interna] jugular Thu vein has been tied ana re- 
nte ted in so mtnv instances that It need only be 
mentioned 

The important arterj to be considered Is the 
common carotid When this is resected, anas- 
tomoses are made through the vertebrab inferior 
and superior tin rods, and the deep cervical ar 
teoes supplying the circle of Uilhs The litCTa 
lure shot's that the mortality rate following bga 
tion of this blood \ea*el is 1 3 5 per cent and that 
about 15 per cent of the patients shore some sub- 
sequent mental change The proportion of deaths 
and psychoses among older patients after Uga 



I> 5 rhoUmucratrapks of sectnaa of a bnmckmJ 
tumor mmrred team a patient j 3 aan of aj» duratwn of 
tumor poath 6 seeks Left, photonucrogiaph, l oo 
Rjjtt, pf»focmcrtipaph sbcnrnu the details cystic nature 
of the lemon, 1 00 


tiem of the common carotid 11 even higher and 
since moat patients with this disease are beyond 
middle bfe, evety effort should be made in order 
to save this vessel. 

opeiativz aratJLTs 

The moat common immediate opera ti\e result 
u a collection in the aound of a large amount 
of serum which b troublesome because it tends 
to posh the skin awa> from what is left of the 
underlying it rod urea This can be pm.cn ted by 
the application of large pressure dressings over 
this area U e use skin clips with a few black siT 
stays and bn\ e found that this b a \ery sata- 
factory method of closure. 

Of course, as in all elder!) patients, the im- 
mediate danger is that of pneumonia, and tins 
caused 3 of the 4 postoperative deaths in our 
tmei Of the 1 others 1 died from shock, and 
the other following a laryngectomy 
In 1 of the patients in the* senes a postepen 
tlve psychosis dr\ doped but there was a history 
of some senile change before the operabco, and 
at the time of anting this patient b stiff fhmg 
) months after operation but has shown very 
little mental Improvement. 

There osualh is no difficulty In the muscular 
movement of the head after the immediate trauma 
and stiffness have subsided 

Tbe damage to the i>mpathetic system a evl- 
dent immediate!) and no improvement m this 
respect ts e\er noted. Tbe pupil 00 tbe side 
operated upon b contracted and pto*u cf the 
lid devekp*, caused by a paralvsis of Muellers 
muscle resulting from tbe cutting of the superior 
cervical ganglion When the vagus nerve ts cut, 



Ftj 6 Pbotomicitifrapi* 0/ sretfaea of a 
tumor ram* rd from a patient yetis of *ge ccr»r*» . 

tenor jro*th 11 nccithi Left, photoaocropapk, »t° 
giait. pbotoouu mi s p h ihowlnj a Uxjct art* wUh * > 7 * 
« all la the kraer portion, i po 
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an immediate change in the rate of respiration 
is noted and also a rapid Increase in the pulse 
rate The vagus nerve on the right side ot the 
neck, is supposed to have less Influence on the 
heart and gastrointestinal tract than does the 
vagus nerve on the left, although, in our expe- 
rience, the cutting of tms nerve on cither nde 
produced little or no permanent effect. Most of 
the respirator}' and cardiac changes disappear 
•within 24 hours. 

Paralysis of the vocal cords is permanent, of 
course, and the patient always has some huskj 
ness 01 the voice. The phrenic nerve lies beyond 
the structures involved and Is usually avoided at 
operation, but, If it were cut, there might be a 
collapse of the lung on that side 

ENT>- RESULTS 

In this senes of cases, 11 patients were treated 
by surgery' alone Two died from postoperative 
bronchopneumonia. Five left the hospital, 4 of 
them in good condition on discharge, but the filth 
was unable to swallow on account of paralysis 
of the glossopharyngeal nerve. Two of the 4 re- 
maining patients died respectively, 9 and ro 
months after operation Two are still living 1 
In very poor condition at the end of 1 month, and 
the other is alive at the end of 3 months with a 
postoperative psychosis. 

Six patients were treated by surgery and post 
operative deep roentgen radiation. One of these 
died foliowfng a laryngectomy which was per 
formed because of the extension of the tumor 
into the pyriform sinus Two others have died, 
1 at the end of 3 months after operation after onh 
one course of roentgen radiation the other at 
the end of 11 months after operation following 
three courses of radiation over the entire side 
of the neck and head. Two are living at the end 
of 2 months after operation but 1 of these pa 
Uents is In very poor condition because of metas- 
tasis to the lung and the other patient in this 
group is in very poor condition 4 months after 
operation. 

One patient, who was treated with one course 
of radiation preceding operation, and post opera 
tlve radiation with roentgen rays and 3.080 milh 
gram hours of radium, died 1 2 months after opera 
tion. 

Another group of 5 patients was treated only 
with roentgen radiation distributed over the head 
and neck. These all received at least 1 complete 
course averaging about 60 per cent of an erythema 
dose at each treatment Two of these patients 
died within 3 months, and a third lived 7 months 
The fourth patient Is In poor condition at the end 


of 1 month after treatment The fifth patient is 
living 4 months after the first treatment and 8 
months after the lesion was first noted, and Is 
apparently in good health 

One patient was treated with radium alone, re- 
ceiving 3,340 milligram hours at the first treat 
ment and 2,600 milligram hours a months later 
and d !M 6 months after the first treatment 

Four patents were treated with both roentgen 
and radium radiation and all died within a 
period of o months after the first treatment The 
patient who received the small eat dose of \ ray 
and radium lived the shortest length of tune after 
the treatment, and the one who received the 
largest amount both of X ray and radium had the 
next shortest survival period, the patient who re- 
ceived the next to the smallest dose lived the 
longest (9 months) 

In 8 cases not included In this senes, there 
was a clinical diagnosis of a branchial tumor but 
no pathological examination These patients re 
ceived no treatment and their average duration 
of life after their first examination was approx! 
mately 6 months. 

These data show that the results of treatment 
of branchial carcinoma are not good, no matter 
what the treatment, but In view of the fact that 
Roeder has reported that 1 patient treated by 
radical operation and roentgen radiation has sur 
vived for more than 4# years, we feel that even 
patient should be subjected to these therapeutic 
procedures with the hope that perhaps a few 
may be definitely benefited. 

PATHOLOOY 

The pathological picture presented by these 
cases of branchial carcinoma 13 that characteristic 
of souamous cell carcinoma. Grossly, if the origin 
of tne tumor is a cyst, there Is usually some 
evidence of the cyit wall and often a definite 
capsule infiltrated by the tumor can be dan 
oostrated. The blood supply usually Is scanty 
and gives rise to the frequent areas of necrosis, 
as wdl as the hyaline degeneration. Often a flaky 
yellow semisoLid content typical of that seen in 
a simple cyst is noted, and tne neoplastic change 
may Involve only a portion of the cyst lining 

Microscopically there is a fibrous tissue stroma 
with the tumor cells arranged In whorls of branch- 
ing cords with no evidence of connective tissue 
between the cells. In addition, there may be 
noted neats containing cells more densely packed 
together, showing typical pearl formation. The 
ceils themselves arc polyhedral in shape and ir 
regular in size, with the nuclei taking varyung 
amounts of stain A frequently noted met which 
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b significant of rapid growth b the remarkably 
lirge Dumber of mitotic figures, with many of 
them aiymmetncal and bipolar This growth, 
together with the poor blood supply Leads not 
only to grew area* of necrosis, but to numerous 
Isolated degenerating cells and cell groups show 
mg caryolysu and isolated group* of nuclear 
granules (Figs 4, 5 and 6) 

pathogenesis 

Branchial or branchiogenlc enrdnomata arise 
from embryonic rests which far some unknown 
reason are stimulated Into growth As would be 
expected therefore, they frequently are associated 
with branchial cysts, and therefore a study of the 
embryological etiology of branchial cysts may 
throw some Hght upon the pathogenesis of bran- 
chial carcinoma 

A brief review of the literature regarding the 
embryologies! etiology of branchial cysts shows 
that these are numerous hypotheses, each and 
e very one of which seems to explain, at least in 
part, the presence of such aboonnahtiei. The his- 
tological dements m these cysts, namely cocnec 
trve. lymphoid, and epithelial tbsoe, are evident 
in the embryonic structures In all theories pre- 
sented. It may be true that each has its individual 
application and that, when branchial carcinomata 
are studied, all these hypotheses must at least be 
considered as factor*. The evidence at the pres- 
ent time seems to point toward Wengkrwski s 
theory as the most acceptable 

In 1912 Wenglowitl published one of the moat 
important single contributions on the etiology of 
cervical cysts and fistnl* Thb has been trans- 
lated by Meyer His paper* are the result of in- 
tensive work over a period of < year* He con- 
cluded that sufficient evidence fa shown to prove 
that branchiogenlc rests may be limited above by 
the Jaw and below by the hyoid bone that cysts 
■ ml sinuses found outside this area along the 
mesial border of the sternocleidomastoid muscle 
and above the suprasternal notch are anomalies 
occurring m the ao called ** thymacopbaryngeal 
duct. 


Christopher greeted this theory very favorably 
and felt that It completely abolished the brandno- 
genfc theory regarding the origin of branchial car 
anoma. Shedoen was hesitant and presented t 
table of WenglowakFa conclusions as criticized by 
Kingsley which substantiated ha doubts concern- 
ing the ability of this hypothesis to explain all 
the abnormalities in this area. 

Frazer (5) suggested that these abnormal! ties 
may be the result of “piacodal cysts or ducts, or 
of the ectodermal external pharyngeal ducts 
which are connected with the entodermal pooches, 
and this author has also shown the embrydogaal 
relationship between the branchial mats and the 
hypoglossal nerve. Hyndman and Light inflated 
essentially the same idea. 

Not to be forgotten are the Important early con- 
tributions to this subject by Rathke, Bland- 
Sottcn and Cosset. The last a author* concluded 
that if any abnormality In growth should caoae 
the arches to obliterate the groove*, a fistula or 
cyst might result and that these pathological con- 
ditions might occur at levels corresponding to the 
various unobliterated clefts Another interesting 
hypothesis was advanced by Rabl who felt that 
these anomalies arise from an Improper obEtera 
tion of the cervical sinuses. 

BUUMAXY 

i Branchial carcinoma is a distinct patho- 
logical entity It Is comparatively rare lea than 
100 cases have been reported In the literature. 

а. Branchial carcinomata arise from embryonic 
rests which for some unknown reason are stimu- 
lated into growth. 

3. Because of the rarity of this lesion and its 
high degree of malignancy which demands every 
resource for pallia 00c and prolongation of life, * 
aeries of 38 cases, diagnosed pathologically as 
bran chin I carcinoma, is reviewed with ipecW 
reference to treatment. 

4. The rdm I ra 1 picture is described and the 
conditlcnB to be considered In the differential 
diagnosis are listed. 

5 The method of treatment b> surgery and by 
radiation is described, and the Immediate and 
remote results are recorded. 

б. Only palliative results and the prolongation 
of Hie can be expected from any treatment, as the 
disease Is usually rapidly fatal. From avaQahle 
evidence it aeems probable that radical erdsion 
followed by radiation off a* the best chance cr 
relief to the patient with branchiogenlc carcinoma 

Tb* *uthon rah to lltw Amj Rowland »*d I * 1 

I Tim Graham for their lwhlinc* In prodadn* tka 
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RUPTURE OF THE KIDNEY PELVIS 

Review or the LummE 1 
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R UPTURE of the kKine\ pelvis fa a relatively 
rare lesion of the kidney The author bti 
collected 61 case* of rupture of the kidney 
pdvu from the literature and has added 3 per*cc*l 
cases In thi» senes of 64 coses, there are 3 1 cues 
of traumatic rupture 16 of the ipontaneous type, 
3 fofknrmg mstrumentaoon of the ureter ana 4 
following pyelography These cases are grouped 
under their respective bendings m the hlbliog- 
raph> It ts possible and mdeed very probable, 
that mam more almiiar cases have been en 
countered but have not been reported or are 
reported m connection with some otbeT renal 
tesian 1 e ruptured hydrooephrom, renocofic 
fistula, etc and hence are not readily discernible 
in the rapidly increasing urological literature 
In this senes, the author has collected onh thoae 
cases in which the rupture fa strictly confined to 
the pdv» of the kidney and has excluded thoae 
cases (a) in which the rupture has occurred at a 
terminal cihtx (Fntx, s cases Henlme) (b) in 
which an associated rupture or tear occurred in 
the renal parenchyma and (c) In which a peri- 
renal, psoas or vertebral abscess opened into the 
renal pelvis 

True rupture of the kidney pelvis may be coo 
vexuently chic bed mto the following two types 
traumatic and non traumatic or spontaneous. 
The traumatic type of ruptured pelvfa, unasao- 
aated with a parenchymal injury is more Ire 
quentjy encountered than the spontaneous type 
and is usually observed m those cases of ruptured 
hydronephrosis in which the external force fa 
sufficient to produce an uncomplicated rapture of 
the thro pelvic walls found In pyrlectasfa. The 
spontaneous type of raptured pelvis usually 
occurs in those patients who have associated 
pathology in the upper urinary tract. La pyelitis 
or hydronephrosis secondary to an Inflammatory 
leaioc or congenital or acquired obstruction (stone 
stricture, etc ) of the ureter or pelvis. 

rnoLoov 

There are various extrinsic and intrinsic factor* 
or conditions which may serve as predisposing or 
etiological agents In the production of a rupture 
or perforation of the renal pelvis. The most com- 
moo extrinsic factor Is trauma of a direct ox In- 
direct nature. The most Important intrinsic 

R**d m Mxtrta m Vm— m U ii l u »«e Wn Vniol Wma «i» 


factors are (1) infections of the renal pelvfa, (1) 
stone or stricture in the pdvls or ureter (3) 
hydronephrosis, (4) operative defect*, (5) instru- 
mentation, I e. ureteral cathetenxatwn and (6) 
synngt pressure pyelogiaphy WhQe icme of 
these conditions Dear a greater etsolojkaJ sfa 
nificance than others, a brief consideration of each 
fa presented 

Trawma. The etiological relationship of trauma 
to rapture of the kidney parenchyma has been 
repeatedly emphasised by many writers A re- 
view of the Important contributions to this subject 
is in order since the external forces concerned in 
the production of a rapture of the kidney peMi 
are essentially the same as thoae responsible fer a 
rapture of the kidney parenchyma. Rayer and 
Tuffier acre the first to emphasize the fact that 
an injury to the kidney may be caused by the 
Jarring from a direct blow on the body LeDeotn 
explained kidney injuries on the same bash as a 
brain injury doe to a blow on the opposite side 
(centrt c**f>) Scbede pom ted out the possibfllty 
of throwing a distended kidney against the trans- 
verse process of a vertebra while Morris attributed 
a similar rAle to the floating nb*. Raster hu 
stressed the effect of hydraulic pressure acting 
through full blood vessels and a (intended priva 
and causing the organ to burst along lines which 
radiate for the moat part from the pelvfa and 
tubules toward the peunt of maximum Impact fa 
the lower ribs, the opposing mi stance bring 
supplied by the vertebral column. Guterbockha* 
suggested the possibility of a force so exerted that 
the poles of the kidneys are squeexed together 
producing transverse fissures and coocefvtbn 
ruptures. Keen maintained that the line of de*e- 
age follows the direction of the nrfmferou* tubule* 
Grawitx explained the tendency to radial ftwui g 
on the basfa of the fetal anangonenti of the 
kidney but this theory larks histological procl 

The moat frequent inodes of injury to the kid- 
ney parenchyma or pdvis are (r) the apphe* 1 *® 
of direct farce against the kidney I e- a fall, 
or compression which drives the kidney sgah* 1 
the lower ribs cor against the transverse ycoceswi 
or bodies 0/ the lumbar vertebra (1) the apph^ 
don of Indirect force producing a concussion so® 
as may occur following (a) Jarring the body s* to 
landing on the feet after a fall, (b) undue mnscuni 

t, Tm< i wn^h (mil Vntma. Vn». “ l “" 1 
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effort as in sneering, coughing s training, lilting 
heavy objects, etc., (c) acute flexion ot other 
sudden movements of the body , Q3) penetrating 
forces such as a gunshot injury stabbing, etc. 
The latter type is more likely to result m an injury 
to the parenchyma or vascular pedicle than to the 
pelvis. 

At times it appears to be well nigh impossible 
to explain the occurrence of a rupture of the kidney 
parenchyma or pelvis following what appears to 
be a alight injury or inadequate force. The extent 
of the damage to the renal parenchyma or pelvis 
may be out of proportion to the degree or amount 
of the force. The direction of the force and the 
pathological and physiological condition of the 
kidney parenchyma and pelvis often determine 
the type of injury to these structures. It Is the 
general impression that an infection or distention 
of the kidney parenchyma or pelvis greatly In 
creases the susceptibilltyof that organ to rupture 
by external violence. 'This is borne out by the 
increasing number of reports of rupture of hydro- 
nephrotic kidneys in the recent literature. In 
many cases of traumatic rupture of the kidney, the 
laceration or tear m the kidney parenchyma is 
very often accompanied by a coincidental tear 
In the renal pelvis or the parenchymal rupture 
extends directly into the pelvis but in such cases 
the pelvic rupture is always overshadowed by 
and secondary in importance to the parenchymal 
injury 

Inftclum The etiological significance of an 
acute or chronic infection of the pel vac walls m 
production of a traumatic or spontaneous rupture 
of the pelvis has not been clearly established The 
presence of such an infection, unaccompanied by 
a pel vie or ureteral obstruction, apparently has 
but little causative significance m cases of rup- 
tured pelvis due to external violence other than 
producing a potential weakness of the pelvic walls 
which increases the susceptibility of the tissues to 
any type of injury Undoubtedly a pelvic infec 
tlon plays a more Important rdle w etiology of the 
spontaneous type of rupture. This contention is 
based on the fact that a rupture of the pelvis Is 
more likely to occur in those cases where the pelvic 
walls have been weakened by an acute or chronic 
Inflammatory process and are subjected to the 
influence of other factors such as an increased 
ultra pelvic pressure or irritation from an impacted 
Irregular stone. It can be readily understood how 
an ulcer with a thin base and inflamed margins 
may serve as a potential site for a perforation or 
rupture under similar conditions. Two cases of 
ruptured pelvis secondary to a chronic pyelo- 
nephritis were reported by Fntx and Mathe. In 


10 cases the rupture occurred In a pyonephrotic 
kidney secondary to a calculus or stricture m the 
ureter or pelvis. 

Stent or stricture in the upper urinary trad The 
resence of a stone in the ureter or pelvis may m- 
uence, directly or Indirectly, the development of 
a traumatic or spontaneous rupture of the pelvis 
The pathological sequel# of stone m the upper 
urinary tract, I e. obstruction , retention , infection , 
and ulceration are well recognized. Thus a 
ureteral or pelvic stone may be indirectly rcapon 
slble for the rupture of the pelvis by virtue of the 
fact that these accompanying secondary changes 
in the pelvic walls increase the susceptibility of 
this structure to rupture following a mild or severe 
traumatic insult If an infection supervenes, the 
thinned pelvic walla resulting from pyel ectasia are 
further weakened so that any extrinsic or intrinsic 
pressure may produce a rupture of the pelvis. In 
the analysis of the reported cases it was found 
that a stone was present at the ureteropelvic 
junction in 3 cases, In the ureter in 9 cases, In the 
pelvis or calyces in 14 cases- 

A stone in the upper urinary tract may be the 
direct cause of a pelvic rupture. When the calculus 
is small smooth and movable, the irritation and 
ulceration of the mucous membrane is imngnifi 
cant If the stone is large with irregular jagged 
surfaces and in a more or less fixed position, the 
ulcerating process may be more extensive and 
produce a localized area of necrosis which serves 
as an admirable site for spontaneous perforation 
Should the stone by encysted or impacted, the 
ulceration progresses rapidly and deeply involving 
all die layers of the pelvic wall, ana soon results 
In a perforation with the escape of the pelvic 
contents i e. ( infected urine and occasionally 
the stone, mto the peripelvic and perirenal tissues 

Any intrinsic or extrinsic obstruction of the 
ureter may be m directly responsible for a rupture 
of the pelvis by vuture of subsequent develop- 
ment of a hydronephrosis or pyonephrosis. In 
the case reported by Schmidt, the pelvic rupture 
occurred in a hydronephrotic kidney’ secondary 
to an aberrant vessel crossing the ureteropelvic 
junction. In one of the author’s cases, a stricture 
at the ureteropelvic junction was the probable 
etiological factor responsible for the pelvic rup- 
ture. 

Hydronephrosis In 1900 Legueu distinguished 
three types of hydronephrosis associated with 
trauma, vu (1) true traumatic hydronephrosis — 
this type has all the physical characteristics of an 
ordinary' hy dronephitans but owes its origin to 
some traumatism. The dilatation of the kidnev 
pelvis occurs at the expense of the kidney’ paren 
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chyma and » the result of a more or k*e complete 
obstruction of the meter or pelvis by dther a 
blood dot or a faulty reparative proco* in the 
injured kidney pelvis or ureter (a) pseudotran- 
matic hydronephrosis — this type fa the result of 
an in jar) to the kidney peivu or ureter which fa 
followed by an extravasation of urine and oc 
cauonahv blood, into the surrounding tissues, and 
by the development of a wtQ defined sac about the 
extravasate This cooditooo fa socDetunes called 
paeudoh jxiroceph rods and r» seen most frequently 
in young individual* and (j) ruptured by 
drocephxosfa — vn this type a rupture of a pre- 
existing congenital or acquired bydranephrotic 
kidney occurs as the result of direct or indirect 
trauma 

It a the latter type (group 3) which a of 
particular interest from the standpoint of rupture 
of the fcidnrv pelvis, for by far the greatest per 
ceotage of cases of rupturedpetvis are cases of 
ruptured hydrooephrom The author has re- 
viewed 71 cases of ruptured hydronephrosis of 
both the traumatic and spontaneous forms and 
tcrund that in 17 cases the rupture or tear was in 
the mucous membrane of the pelvis An analysis 
of this senes of t icaaes reveafa the (act that rup- 
tured hydrooepnrotfa fa moat frequently associ- 
ated with direct trauma although indirect tr*umi 
and muscular action is the responsible factor in 
a few cases 

\ very alight injury may be the cause of rap- 
ture of a bydroniepnrotk: kidney* especially in 
children and adolescents as occurred in Ixuarus s 
patient who developed a tear in the renal pelvis 
following a glancing blow received during a 
basketball game In Schmidt • case, the rupture 
occurred while the patient was rowing Herman 
suits that m about 50 per cent of the cases of 
ruptured hydronephrosis, the renal tnjurv fob 
lowed what appeared to be insignificant trauma 
or wu of such mild Intensity and degree that it is 
safe to assume that similar injury wwdd not cause 
more than a superficial bruise in a normal 
individual 

It is interesting to note that aevertl cases of 
spontaneous rupture of a hydrooephrods bare 
been reported In many of these so called 
spontaneous ruptures. It is possible tad very 
probable that ether or both toe patient and the 
physician bare overlooked some mild form of 
trauma. How e ver there are aeverel cases of 
spontaneous ruptured hydronephrosis in which a 
traumatic factor can be eliminated but careful 
examine non in these cases practically always 
reveals some secondary etHdogwal factor ie. 
pyelitts or stone. 


WHJe It fa true that mDd traumata cr mtarabr 
aetkm may produce a ruptured hyditnephregrf* 
in children it is difficult to conceive how these 
same agents can produce the same effects in 
adults with hydrootphroefa. It has been the 
experience of every urolcgfat to frequently en- 
counter men with very large hydronephroses who 
are employed at very arduous mecbtmcaJ trades 
oc at heavy manual labor requiring nntruaj 
muscular effort and considerable are of loin 
abdominal pleasure and who continue to work at 
their trades lot many vein without damage to 
their diseased kidneys. A possible explanation 
for the greater incidence of ruptured hydroneph- 
rosis ana incidentally ruptured pdm in children 
and young adults fa the fact that the kidney b 
situated at a lower level In children as a result erf 
the persistence of the infantile type of ptosis is 
pointed out by Aglave. Other predfapowag fac 
tor* In children are the lack of protect*® d the 
lower ribs as suggested by Gibson and the riirnfa- 
isbed amount of penoephritic fat and increased 
tenskxi of the poster** parietal peritoneum in 
the region of the kidney as maintained byllamgia 
The abdominal musculature fa better developed 
in adults and can help ward off or minim ize the 
effects of traumatic forces directed against the 
kidnrt 

Rupbtrt 0} Ikt frbu JeiUmiHg pUdk a/re 
Spontaneous rupture oc perforatoco may occur 
several weeks or months after a plastic operation 
on the renal pelvis The occurrence of a rupture 
or perforation following a pfcutic operation oa tbs 
pelvis mav be attributed to a laultv cpmtioc 
and fa due to either a recurrence erf the dd ob- 
struction or to the production of a new obstroc 
hoc In either innJuta there results ao increased 
back pressure which a exerted on the potentially 
weakened portion erf the pel va namely tbesutare 
line These untoward results were frequently 
encountered In the eariv days of cottsemthe 
plastic opera Urns on the renal pelvis and were 
responsible for the sknr recognition accorded this 
deserving operative procedure. However when 
the proper preawtkm are taken at the time of 
operatic© to insure and institute good drainage 
by inserting a nephrostomy tube spifotfag the 
ureter etL, accurate hraHng occurs and unpkws- 
ant accidents are avoided 

Walters recently emphasized the post tp era ore 
com pika toons which are likely to occur fdlcwtnf 
plastic operations 00 the renal pdvfa i« b\ 
drooephrosfa. He stressed (r) th* kt kagt « 
urine at the point of anastomosis with perireniJ 
extravasation (a) retention erf the urine kit!* 
kidnev leading to pyelonephritis c* cotta* 
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abscesses and (3) ureteral obstruction at or 
below the pelvic incision with a persisting urinary 
fistula from the site of pelvic anastomosis. Three 
of the 8 cases, In which resection of the pelvis was 
done, later required a secondary nephrectomy doe 
to perns tent urinary fistula as a result of occlusion 
of the ureter b> postoperative infection around 
the ureter (x case) and pyelonephritis and 
cortical abscesses (2 cases) 

Rupture of ike pelvu fottcvnng instrumentation 
of the ureter Perforation of the renal pelvis by a 
ureteral catheter has been known to occur in rare 
instances. H miner reviewed a scries of over 
20,000 cystoscopic treatments of the ureter by 
the Kelly method and reported 21 accidents 
which included 12 personal cases and 9 cases 
occurring m the practice of his associates. An 
i nciden ce of one accident in each thousand 


medium as has been pointed out by Hoffman, 
Hunner. Mathe, Hartman, Wesson and Kindalh 
The syringe method of injecting the pyelographic 
fluid without manometrlc control should not be 
used In the diagnosis of those cases in which an 
Impacted ureteral or pelvic calculus, chrome 
Infection, abscess formation or tumor of the pel 
vis is suspected The low pressure gravity is a 
safer procedure and practically devoid of the 
danger of perforation In his discussion of Kin 
dall s paper, Hunner stated that spontaneous 
rupture may follow even the gravity method If 
stricture or some other form of obstruction causes 
prolonged trapping of the fluid Hoffman has 
reported 3 cases of perirenal suppuration 
following the use of 5 per cent collargol as a 
pyelographic medium. He maintained that under 
increased pressure, the collargol passes into the 


ureteral catheterizations indicates a very low 
morbidity Nevertheless It serves to emphasize 
the fact that this procedure may be attended by 
an unpleasant complication in bands of in open 
enced cystoscopats. In this senes of 21 coses 
there were 4 cases in which the perforation oc 
curreti m the pelvis or In the upper third of the 
ureter near the ureteropelvic junction. 

Wesson state* that the wall of a normal ureter 
cannot be punctured by the ordinary ureteral 
catheter and maintains that it Is doubtful if a 
diseased ureter can be perforated unless a deep 
ulcer is present He pointed out that when the 
ordinary catheter is passed through the evsto- 
scope and the tip of the catheter meets with the 
resistance of the urethral wall, the catheter will 
buckle. Similar results were obtained when a 


maximum pressure was exerted In passing a 
catheter up the ureter through the bladder of 
freshly obtained autopay specimens. He Is of the 
opinion that perforation can occur if a wire stylet 
is used or the catheter is equipped with a whale- 
bone tip such as is used in the Kelly method of 
direct cystoscopy In this connection, it is well 
to point out the danger of perforating the ureter 
when any one of the various metallic ureteral 
stone extractors is used. Wesson also showed 
that it it impossible to perforate the kidney cap- 
sule with an ordinary ureteral catheter 

Rupture of tke pehis as a compiicaticm of synnge 
pressure Pydopaphy One cannot stress too 
s trough the danger of producing a rupture of the 
pelvis In employing the syringe method of pv 
elography Any pelvis or ureter whose walls 
have Seen a eaten ed by the presence of a stone, 
chronic infection, abscess formation, tumor, etc., 
is a potential site for a rupture when too much 
pressure Is exerted m injecting the pyelographic 


canaliculi and thence by rupture or diffusion 
reaches the perirenal tissues causing necrosis. In 

1 case, the rupture occurred in the pelvis of a 
hydronephrotic kidney' and spread into the 
peritoneal cavity Km dall has recently reported 

2 interesting cases of rupture following synnge 
pressure pyelograms. In 1 patient a calculus was 
present In the lower calyx of the kidney' and a 
rupture of the kidney occurred and 3 days later 
a rupture of the ureter the other patient had 
calculi in the kidney pelvis and ureter and de 
veloped a rupture of the pelvis. 

PATHOLOGY 

The pelvic lesion encountered at operation or 
autopsy may be either a laceration or a perfora 
tion on one of the surfaces of the pelvis, usually 
the posterior surface. Occasionally two tears may 
be present in the same pelvis. The laceration or 
tear in the pelvis is usually radial m character 
especially in cases of a ruptured hydronephrotic 
pelvis and appears to extend from a point near the 
ureteropelvic junction toward the hilum of the 
kidney in a direction corresponding to that of the 
urimferous tubules. The size of a tear is more or 
leas in proportion to the degree of back pressure 
and increased mtropelvic pressure causing the 
rupture The nature and the direction of the 
pelvic laceration in these cases tends to indicate 
that the lesion is the result of a bursting rather 
than a break or crushing This conforms with 
Kusterfs theory on the mode of kidney rupture. 

A pathologically or physiologically distended 
kidney' pelvis ruptures more easily and following a 
lesser degree of violence than a normal und»- 
t ended kidney Furthermore, the extrarenal type 
of pelvis is more susceptible to rupture than the 
Intxarenal type. In cases of rupture of a normal 
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kidney doe to external violence, the parenchyma, 
being the softest and weakest portion of Lbe kfd 
ney usually givei wa> hm causing a tear which 
may extend Into the capsule. However if the 
pelvic wall has been weakened by a chronic lofcc 
tion or hydronephrosis, the rupture may be 
itnctly limited to the pelvu Occasionally ft raa) 
id voire both the pefvw and the parenchyma. 
Spontaneous rupture of the kidney pelvis occurs 
only In those cava in which the pel via haa been 
pathologically weakened by dilatation or mfec 
tion Toe moat common type of spontaneous rup- 
ture ta rupture of the pelvis of a hydronephrosis 
aecoadary to an obstruction of the ureter or pel via 
by a calculus The rupture occurs as a result of a 
sudden or gradual altera two in the Increased bock 
pressure cauaed by an obstructive lesion in the 
upper urinary tract Occasionally a spontaneous 
rupture of the pelvu is caused by perforation of an 
impacted calculus There have been no cases re 
ported of spootaneoua rupture secondary to a 
neoplasm of the renal pelvu 
Several cases have been reported in which the 
pelvu or ureter at the ureteropelvic junction have 
been partially or completely severed as a result of 
violence or external force directed against the 
distended kidney It may be impossible to differ 
entfate the rupture of the pelvis from a similar 
lesion of the upper portion of the ureter from a 
duucaJ standpoint However from an anatomical 
standpoint, a tear or perforation at the uretero- 
pelvrc junction may be considered just as much a 
lesion of the pelvu aa of the ureter In fact, it a 
often impossible to determine on dose inspection 
of the affected organ, other at operation or at 
autopsj the exact location or limitation of the 
rupture A careful survey of the literature reveals 
the fact that true in trn parietal rupture of the 
ureter u an exceeding!) rare condition 
The most striking pathological feature of rup- 
tured pelvis is the extravasation of urine into the 
surrounding tissue* This condition is rarely 
accompanied by the extravawtloo of blood inas- 
much as there arc no end artenes in the pelvis 
The p res en ce of blood m the extra vasate fs mchca 
Uve of rupture of the parenchyma or a laceration 
of one or more of the blood vessel* in the hiltan of 
the kidney It is possible that at the time of 
rupture of the peivit there may develop an iotra 
renal rupture m the region of the pyramids of 
varying degree which may be responsible for a 
slight amount of bleeding and the presence of a 
small amount of blood m the ertravasate. 

When the actual amount of urine escaping 
through the pelvic rupture or perforation is scant 
and the urine sterDe the tissue reaction is prompt 


and localization of the extra vase, te may ensoe 
with or without the subsequent formation of a 
circumscribed absce ss In the perfpdvic or perirenal 
tissue*. If the extra vnjaied urine Is walled off and 
absorbed, these patients may recover without au> 
surgical intervention and It is conceivable that 
cases of this type occur but are not recognized. 

When the extravasation of urine is more exten- 
sive or continues for *ome period of time after the 
rupture, the tissue reaction may be las efficient 
particular!) if the urine contains pathogens; 
organisms In such a r * *<* the extra vasa ted urine 
causes a diffuse Inflammation m the surrounding 
tissues which soon results in suppuration and s 
rapidly progressive perirenal abaca*. Occasion- 
ally the perirenal abscess may rupture into the 
long (i la the) large bowel (Wesaon) peritoneal 
canty ( H a mm ei, Roat, Rape]) or externally Into 
the akin of the loin giving rise to the formation of 
a temporary or permanent fistula (Mathe, Turner 
Higgins and Hkken, and one of the authors 
cases) 

Vermooten and hfcKeown recently reviewed 

K \ cases of renal colic fistula. In i Instances 
Vatsoa and Cunningham, Fuller) the fistula 
was found between the renal pel vis and the bowri 
In all the other case*, the fistulous tract started 
in a calyx passing through the kidney substance 
into the boweL They pointed out that renoccGc 
fistula; arc always secondary to long standing 
suppurative lesions of the kidney which, as s 
rule, are associated with either a chrome pen- 
nephritis or a perbepbntlc abscess 
The author haa reviewed the cows of fistula 
formation between tbe renal pelvis and the large 
and small bowel or bronchi reported in tbe litera- 
ture and has recorded them under their respective 
headings hi tbe bobhoffrmph) These caaa art 
not included In tbe final tabulation of true cues 
of ruptured pelvu due to tbe fact that tbe eti- 
ological relationship fs b) no means dear!) estab- 
lished In these cases 

The Immediate pathological changes occunag 
in the affected kidney following a pelvic rupture 
depends upon the condition of the kidney bdore 
the Injury and the extent of the inflammatory 
process b the perirenal tissues i oilers tog 
injury Tbe aubsequent perirenal infec tion msy 
assume the characteristic* of an extemm 
gangrenous process or a devastating phlegm® 
which soon mvofvti the entire perirenal tissues 
The infection may Invade the kidney prefl 3 ***" 
produce many cortical abscesses or a Amuse 
pyelonephritis 

The permanent pathological sequel* ww 
may follow tbe rupture of tbe pelvis depmc 
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upon whether or not treatment i s instituted. In 
those patients who recover without operative 
intervention due to the fact that the extravasation 
Is slight and local nation with absorption takes 
place there may develop a cicatrizing or 
sclerotic process in the pennephntic tissues which 
may or may not cause trouble in the future. Oc 
casi onally the reparative process in the region of 
the tear a faulty and there develops a stenosis 
which may be responsible for the further develop- 
ment of a hydronephrosis or even stone formation. 
If treatment consists solely of preliminary Incision 
and drainage and no attention is paid to the 
underlying lesion the after effects of the rupture 
resulting from the suppurative process m the peri 
renal tissues may be manifested in the form of a 
permanent fistuiae kidney atrophy infection of 
the opposite kidney parenchymatous or inter 
atitial nephritis, or future stone formation In 
those cases in which the rupture of the pelvis 
occurs in the form of a partial or complete sever 
once or tearing of the pelvis at the ureteropelvic 
junction or in which the pelvis is completely 
severed from its attachments at the hflum of the 
kidney primary healing is not likely to occur and 
there results a permanent fistula. In an occasional 
case, the injured tissues may heal with acatndal 
contraction at the site of rupture which results 
in a partial or intermittent form of hydronephrosis 
as occurred in the case which has been reported by 
Bailey 

While this paper a particularly concerned with 
rupture of the kidney pelvis proper it is interest 
mg to note that rupture of the pelvis may also 
occur in any of its major or minor calyces When 
the calyceal rupture is due to trauma, the lacern 
tion may extend partially or completely through 
the adjacent parenchyma (subparletal rupture) 
which results m an extravasation of blood and 
urine below the true capsule of the kidney and 
heals with little or no permanent damage to the 
kidney Occasionally the calyceal rupture results 
in a distention of the calyx due to an mtrarenal 
extravasation of unne which may extend through 
the cortex and under the kidney capsule This 
process soon becomes walkd off producing a 
evs tic dilatation whose lining appears to be a 
continuation of the pelvic and caJvceal mucous 
membrane This walled off sac is known a* a 
pseudohydronephrosis which may later rupture 
os m the case reported by Babitzki. In the same 
manner a pseudohydronephrosis may develop 
following a rupture of the true pelvis. This con 
dition occurred in 6 cases of traumatic rupture 
(Hawkins, Stanley Dodge WEdbolz, and Bre 
tanno 2 cases) 


ACE AND BEX INCIDENCE - 

The age and sex of the patients bear no unusual 
significance in cases of ruptured pelvis The age 
and sex act as predetermining factors only in so 
far as they predispose to the development of an 
upper urinary tract lesion which increases the 
susceptibility of the kidney pelvis to ruptures 
ne the development of fl congenital hydroneph 
rosis in infants and children the occurrence of 
pyelitis of pregnancy' hydronephrosis ptosis and 
stone formation in women m the childbearing 
penocL There were 4 cases of traumatic rupture 
in the first decade (Hawkins, 6 years McAlpme, 
7 years Wesson, 8 y^ears and Martin 8 years) 
and 4 cases m the second decade (Croft, 12 years 
Lazarus, 15 years, Ewell 16 years and Rowland 
18 years) The youngest patient in the senes of 
cases reviewed was 6 years of age (Hawkins) 
the oldest 77 years (author’s case) The average 
age was 35 6 years. There were twice as many 
males (39 cases) as females (19 cases) This latter 
observation may be explained by the fact that 
the greatest number of cases were of the traumatic 
type and in this age of automobiles, trains and 
machin ery and of competitive sports, men are 
subjected to greater hazards than women. The 
left kidney was the site of the pelvic rupture in 
35 cases and the nght kidney in 22 cases. There 
was 1 case of bilateral rupture (avulsion) reported 
by Osgood and Campbell 

SYlIPTOUAIOLOGV 

There is no definite symptom complex asso- 
ciated with rupture of the kidney pelvis inasmuch 
as the presenting symptoms may differ in the 
traumatic and spontaneous types of pelvic rup- 
ture The clinical signs and symptoms associated 
with this condition vary and are more or leas 
dependent upon the etiological factor producing 
the lesion the associated pathological process 
present m the affected kidney and the length of 
time elapsing until the patient first comes under 
observation. In general it might be stated that 
the most prominent wgns and symptoms of rup- 
tured pelvis are those attributable to perirenal 
extravasation of unne and perirenal abscess 
formation The symptoms of ruptured pelvis may 
be conveniently classed mto the following two 
groups general and localized 

General From a clinical standpoint, ruptures 
of the pelvis may be divided mto an acute and 
chronic form. The acute group includes those 
cases of sudden rupture of the pelvis secondary to 
trauma. In the acute form the patient appears to 
be acutely ill soon after the rupture has occurred 
as a result of the sadden escape of unne producing 
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Fi* j C*»e t Pyeto*ram tilm m igi3 The pehb 
»nd ureter erf the upper rodimraUjy tepnent erf the left 
ckxihie kidney h* • been filled »xth sodium lodids (it 5 
per cent) the txrje branched calculus 1x^14^ u i> the 
pefy» of the loeeT segment of the left kidney a dearly 
shown The rceind •hndow in the re*x«a of the upon pole 
of the nyfat kidney a a calcnfai \ pjefafnm trf the rfatit 
Sidney *hxh m taken wiersl week* later aboard a 
moderate dilatation erf the pehti and the cmlrnhw m the 
ternnna] port no of the upper major calyr Farther 
py eW r t pfuc Uodars of the left doable kidney showed ■ 
trie pyoorphrows of the lower eetmeot bat the roent 
• too Ui ot for pbotofriphK reproduction 


resumed u soon as the Initial shock wears of! In 
cues of ruptured pelvis, the fact that unoe U not 
obtained from the Injured kidney may be incor 
rectly attributed to an ana, whereas the kidney 
may it ill retain it* secretory function and urine, 
instead of passing down the ureter ertravasates 
in the perirenal tissues, and occasional]) in the 
peritoneal cavity or bowel (V > etsoo Mathe) A 
true unilateral anuna 00 the affected nde max 
develop at a result of the pressure effect of the 
perirenal extravasation upon the renal pedkle 
Such urinary symptoms as urgency frequency 
dysurla, and tenesmus are uncommon. The occur 
rente of these symptoms would tend to Indicate 
the presence of an associated obstructive lesion at 
the bladder neck or a secoodan inflam m atory 
lei km in the bladder Hanna turn is conspicuous 


by ft* absence In cases in which the rupture fi 
strictly confined to the petal fa cootiatflstfactkn 
to rupture of the parenchyma fa which instance it 
rs a \ cry Important diagnostic sign. If the rupture 
of pehni is due to trauma and there is a minute 
fatrarenal parenchymal tear or a rupture of a 
small fatrarenal blood vessel in or Dear the pelvis, 
i e small blood vessel fa the pyramids, hxma- 
tum may occur at the time of a rupture but soon 
dears up The urinary findings are most com- 
monly those associated with an acute progressive 
t anemia i e a trace of albamm, an occasional red 
or white blood cell and casta 

DIAGNOSIS 

The diagnosis of ruptured pelvis la always diffi- 
cult A review of the literature reveals the fact 
that the majority of the reported cases remained 
undiagnosed until the time 0/ operation or at 
autopsy due to the rarity of the condition and the 
uncertainty of the dfatcaJ signs and symptoms 
In those few cases in which a correct pre-operative 
diagnosis was made, it was necessary to resort to 
other diagnostic measures, i e cystoscopy and 
pyelography to establish the diagnosis 

A careful history fa every case may be of 
inesti m a b le assistance fa dlrwtlng the examiner 
to the possible existence of such a lesion. An 
antecedent history of renal colic due to stone fa 
the ureter or pelvis Is of definite significance, 
particularly in cases of rupture secondary to cal- 
culus obstruction of the ureter The knowledge 
of the presence of an inflammatory or obstructive 
lesion In the upper ureter or pelvu secondary to a 
stone or stricture fa the upper urinary tract fa a 
patient who complains of a sudden severe pain fa 
the renal region and presents a palpable tender 
mass with muscular rigidity and spintsatv over 
the affected areUj accompanied by chills, fever 
nausea and vomiting and rapidly followed bv 
signs of collapse or a severe torrenua, should cause 
the cram her to suspect a rupture of the pelvis, 
though actually the diagnosis must be confirmed 
bv pvelogrnpfuc study or operation. It may ev« 
be impossible to establish the diagnosis when 
cistoacopy and py elography tre undertaken inas- 
much as the offending calculus may totally oc 
elude the ureter or ureteropelvic junction render 
ing it impossible to pass a ureteral catheter or 
inject a pydograpWc medium beyond the ob- 
struction. 

Cystoscopy with bilateral ureteral cathetenxa 
Uon has proved to be one of tbe most valuable 
diagnostic procedures available Cy stoscxg^c ex 
a mutation is often undertaken fa tbe hope °* 
relieving an acute renal infection or a ureteral 
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block with acute retention of urine m the pelvis 
and the true nature of the upper on nary tract 
lesion Is then disclosed When the catheter fails 
to reach the kidne\ pelvis due to an obstructing 
ureteral calculus, the urologist may be misled 
Into believing that the calculus Is the sole lesion 
producing the symptoms and maj overlook the 
more senous lesion in the kidne> pelvis. Thus, 
the correct diagnosis of pelvic rupture with 
perirenal extravasation is undetermined or dis- 
covered later at operation or autopsy If the 
catheter can be passed Into the kidney pelvis or 
xone of extravasation dear urine or actual pus 
ma) be ob tamed which should make the urologist 
suspicious of a pelvic rupture The rate and 
amount of unne flowing from the catheter on the 
affected side should be carefully observed A 
large amount of urine aspirated from the peri 
renal space through the pelvic tear is a presump- 
tive diagnostic sign of ruptured pelvis In some 
cases the urologist is tempted to and does leave 
the catheter in the pelvis for several days m the 
hope that drainage of the infected area will 
result In a subsidence of fever and sepsis and 



Differential renal functional tests (phenolsul 
phonphthalcin, indigo carmine. methylene blue 
etc ) are of little value in establishing the ding 
nosis of ruptured pelvis or in determining the 
function of the injured kidney The same may 
be said of the value of blood urea non protein 
nitrogen etc. As a result of a pelvic tear or 
perforation, the unne escapes mto the perirenal 
tissues and very little passes down the ureter 
with a consequent inaccurate determination of 
renal function The result of these tests ma\ show 
a complete loss of function m the affected kidney 
which may only be temporary if the rupture 
occurs m a congenitally normal kidney and 
permanent if the rupture occurs in a diseased 
kidney 

There appears to be a divergence of opinion 
as to the wisdom of employing pyelography in 
the diagnosis of injuries to the kidney parenchyma 
and pelvis. Luckett and Fnedman strongly urged 
its use in the diagnosis of kidne\ Injuries The} 
pointed out that the location and extent of kidne} 
injur} could be determined b} the dissemination 
of the pyelogrnphic medium within the Iddne} 
substance or outside the confines of the kidney 
pelvis or capsule- The> also emphasized the fact 
that from the pyelographic finding* it is possible 
to determine whether surgical interference is 
necessary without waiting for secondary symp- 
toms or complications as an indication for such 



Fig 4- C«e 1 Photograph of the left double kidney 
removed *t «utop*y The arrow points to the perforation 
in the poaterior aspect of pelvis of the lower segment The 
large branched caJcuha occluding the Intmrrnal portion 
of the lower pelvis can be teen The lower kidney segment 
shows the typical changes of a large multllocnlar pyoneph- 
rosis The upper rudimentary segment Is seen beneath the 
scale and show* relatively lit tie change Ln the parenchyma 
The small pelvis In the upper segment and a portion of 
partially duplicated ureters may also be teen, 

interference. Beach maintained that pyelography 
is a harmless procedure and should be employed 
immediately in every case of suspected kidnev 
injury Herman and Wallenstein emphasized its 
value m the diagnosis of ruptured hydronephrosis 
and Geismger stressed its importance in the 
diagnosis of extravasation from the ureter 
It is quite obvious that pyelography should 
never be attempted in those patients who are 
critic al ly ill or in shock. In the past, the objection 
to pyelography was based on the supposed danger 
attending the injection of an irritating pyelo- 
graphic medium 1 e., sodium iodide, into an 
injured kidney or mto the perirenal tissues, 
Fritz and Geismger maintain that the distribu- 
tion of a small amount of sodium mercuric iodide 
into the tissues already infiltrated with pus and 
unne is not likely to be productive of any senous 
sequel® particularly if very low pressure (gravity 
method) is used m injecting the pyelographic 
medium The danger of injecting an irritating 
electrolyte (sodium iodide) into the penr erad 
tissues can be readily obviated by employing 
15 per cent skiodan which is non-tone, non 
irritating and non-hrmolvtic. Hartman and 
kindill have pointed out that the usual criteria 
1 e., pain and volume of pyelographic medium 
injected are usually insufficient to judge over 
distention in a traumatized kidney where the 




7*2 


SURGER\ GYNECOLOG\ AND OBSTETRICS 


dition demanding prompt and efficient treatment 
Immediate mdsao and drainage of tbe perirenal 
tissues ij imperative and, in fact, may even be 
life saving in effect After prelnmnan drainage 
baa been established the true nature of the con 
diitoo or the underlying cause can be determined 
later or not m circumstances dictate. 

Death may occur as a result of this severe in 
fectsoc t anemia, or septicaemia If tbe patient 
survives the in: UaJ stage complications may ensue, 
ru the perforation of the perirenal abscess into 
the peritoneum, abdominal viscera or through tbe 
diaphragm, and tbe patient succumbs after a pro- 
tracted period of casting and suffering The 
pretence of an associated in tra -abdominal lesion 
or a peritoneal tear occurring at the time of the 
pelvic injury offen a moat unfavorable prognosis 
The presence oi a disease proc es s in tbe opposite 
uninjured Lrdnev mav seriously endanger the pa 
tien t • life inasmuch as the injured kidney in most 
instances is damaged bey and repair and the entire 
secretory burden is thrust upon an impaired organ 
As far at ae have been able to ascertain, there are 
no cases reported in a hich a sun ultaneocs bilateral 
rupture of the kidney pelvis occurred mth the 
exception of Camjibe]] i two cases chemical ne- 
crosis following the mtrapdvic injection of sodium 
hydroxide and bilateral avulsion of pelvis follow 
mg a fall Such an accident would almost cer 
tainly lead to an earlv demise. 

According to Moms, the prognosis in cases of 
rupture of the renal parenchyma, renal pelvis os 
ureter is less favorable than In rupture 01 any ab- 
dominal viscera This pessimistic attitude may be 
attributed to the fact that the high roortahtv 
figures aasooflted with rupture of any portion of 
the kidney m the past were baaed on the reports 
of isolated cases or senes of grave cases However 
the recent refinements in urofogtcal and roentgeno- 
logical diagnosis and the improvement in surgical 
technique nave been responsible for a marked re 
ducti on of the mortality and morbidity of tins 
condition In the senes of cases collected by the 
author the immediate operative mortality was 6 
per cent (3 deaths in 50 operative cases) which is 
a very modest figure when one considers that they 
in dude cases in which preliminary drainage was 
delayed intentionally or non- intentionally by the 
patient or the surgeon 

CA3E sxrorre 

Cas* 1 N M s man 77 years oi ***, an inmate of Lb* 
Aftd Horn*, was admitted to the how* til an ll*y 6 , 191*, 
Huh tb* cornpkmt <d p*m 10 hi* left kidney repow H« 
bad had a behten] bgatioo of the *« deferent and a 
poiDeal pTrmlilrrlomy 1 year jrrevkmdj with an rttdkra 
ftmctkwal remit Forr week* Won adm»oo to the 


boaprtaS tbs patient developed ■ todden ibarp p*m as ha 
left Itnnbar report rxdntmj to the pun The pafa per 
sated Tor sevtTsl boon ana 1 •> aaomnanJed by amrt, 
vranrtfnf and fever A dull pain penal ed in tbe left Lmab*r 

repoa aad left upper qusdrsat after the firttsttsck Tt* 

patient fav a bwioey d ooctanx (* to 3 time*) bairanj, 
besuancy and nrfency bat no hatory of pwnn a calcaka 
or Virrmriira or Ira n me 

Pb)*kal rtimmsUoo wi negatirw except for c kfcae 
lahaaa In the left upper quadrant extfpdmf from tie kft 
flank to the mfd-epfgajlnmn A nmja about Lb* me of a 
Larje oranse ru fdt and appeared to be smooth and trader 
to touch Then tu 00 balkrttaaeat ot tactaatmc 
There was tend anew la the left roaturtrleiciJ task 
The leocncyto count wa» 1000© with 86 pc ceal p 5 y 
morphooacWx* The turn* abused to to 30 pus ceO* per 
hwb poarr field 

Follow inf admwnoo to the hospital the teropentiTt 
remained shfhtly elevated for 4 oayi Crrtoacrcy and 
piciu^itphy were thea performed Two mail eaJealimtW 
Ladder were »een and removed by a roerro Pyrtertaa 
of the left kidney ihowed eitxrraaatwi of d>« anaad tha 
peh u of tb* kidney The peht* and caljrts appeared t» 
La dilated A leatatree of kft precepknan 

with a permephnijc ahsert* doe tn rupture oi the peira 
waa made Ha waa kept coder ofcarrrmUoc for serenl 
days but aa he cnctinoed to ahov a »JI*ht dady ekrralm 
in temper* tare and tbe maw appeared to tw lncrnomf u 
mta and became more tender on paipaboe, operatir* i*- 
terrentiow w*a decided npon Fourteen day* after U» 
tdnnuoD to the heapetal a mbcapmlar nephrectacy *0 
performed under tf»n»J anawtheak The »t*cn» craitaWd 
apprtrtmialely 3 mmcea of a thick, fretn, loul-waGil* 
pua which » 11 lownd on the pcatenoe assert of tbe lower 
pokof tbe kidney and extended aroand antenoriy to the 
resiou of the pdna Two perforation* ware Wed b tie 
re*wu of tb* tnrtmpeh ic junction Cnltare of the 
from tha abaceaa revealed BaoHin pyocymeu* Tkw 
patient had a atoray ccuraleacmcc for tb* in; few aetii 
after operation The wound broka down and the patent 
developed ferunde* in tbe left lumbar repeal cuhanwtre* 
m a tardy larf* aibcncie, which mpenied ilowlj tn 
treatment He wa* dacharsed from the be^atal 34 dn* 
after operation in pod cooditioa wtih tb* wound entnei> 
healed except for a mall un trad wkick healed ) 
wet±» later 

Pathole^val CTarmna tpu thawed the ami chsat e* 0/ 
artmoaderrai* and pyoaephrasa The meter wai cdw 
U ncttd at the ureteropehne yinctaxs- Aho%« thfa pootw 
cocstnctjou, then «u a mail perforation 3 mdhmetra 
to diameter and t ndflnDeten m dameter rnpectr>w7 


It b difficult to determine the etWogtc*] Isctar 
respoosibJe for the fierf oration* of the pelvis snd 
ureter In this case It b the author * opinion that 
tbe essential pathological changes present in the 
affected kidney i e pyonephrosis, pyelonephritis, 
and stricture of the areteropdvre junction, sere 
secondary to the benign pcostatlc enlargement 
which was removed 1 year before. The perfora- 
tions In the pelvis were probably tbe result oi in- 
creased back p ress ur e beyond the street ore at toe 
ure teropd vie junction It is difficult to espb-k 
the development of the perforations below the 
ureteropelvic junction unlesa these perfwatiocs 
are the result of an attempt of eatrarasated tmr* 
and pus to drain back Into the ureter 
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CAW 1 K.Z yveor* of *ge ahoosewlie, was admitted 
to the hoepltal cm Jane 3i ipvj, with tie coroplAlnt a! 
pain In the left upper quadrant. Tot patient gave a history 
erf kidney calk op tie right tide hi 10x6 She mbaeqntntlj 
developed kidney cobe cm the left sloe in iq*8 In March, 
iq» 8, a right ncpnroDticrtomy was performed At til* time 
pyriograohlc studio sbo revealed a large calculus pro- 
rat hr tie lower and larger half of a donhlt kidney 00 
tie Wt ride There was an Incomplete dopfication of tie 
meter on the left tide with bifurcation at the middle and 
upper third 0/ tie ureter Operative removal of tie kft 
renal calculus ioi deemed Inadvisable because of the 
maried Infection promt In both kidneys and the reduced 
renal function In each kidney From 19*6 to 1033 * 1 * 
received about 75 cystoscopic treatment* In the form of 
bilateral ureteral ddstatkmi and pelvic lavngts at Inter 
vali of * to 4 a eek* 

For 1 week* previous to admivrion the patient had been 
confined to bea became of marked weakness and Kvtrt 
pain In the left upper quadrant She alao complained o! 
chflis, fever nau»en and vend tin* The urine had been very 
cloudy and *t tine* blood tinned Tie patient complained 
of frequency every hoar during the day and noctuna. 

1 to 3 lime*, burning on urination, urgency and tenesmus 
She noticed a swelling erf the left upper quadrant for tie 
previous j weeks, which gradually increased in riie She 
wu also troubled with abdominal datenUou flatulence, 
eructation, and constipation 

On exsirri nation the patient appeared to be acutely HI 
and very toxic There were no evidences of shock or 
coibpae Cardiac findings were those of mitral insnfhoency 
and arteriosclerotic heart disease There was a swelling In 
tie left upper miadrant with spastidty and rigidity of tie 
overlying museks It was bnpoaafhle to outline a definite 
mass In this area. There was exquisite tenderness In the 
left upper quadrant, left loin, and left lumbar region 
The urine gave a strongly positive test for albumin and 
microscopically showed a large numb er of pus cells, an 
occasional reel blood cell, granular casts and organisms 
which proved to be BadTlus cob The leucocyte count was 
<M°° and 78 per cent polymotphonodean The blood 
urea was 70 to mflHgrams per cent Intravenous phthalein 
was reported as 10 per cent for the first hour and 13 per 
cent for the second hour 

A diagnosis was made of an acute exacerbation of a 
calculous pyonephrosis Involving the lower half erf the left 
double kidney The signs and symptom* pointed to the 
presence of an accompanying pemepirltlc abscess on the 
left side D« to the fact that the patient appeared to be 
critically 01, cystoscopsc and pyelographlc studies were not 
carried out Immediate operation was advised upon ad- 
iwlari on to the hospital, but the family refused permission 
until 10 days after admiwtm when tie patient appeared 
to be monbund She was given a pre-operatiye transfusion 
of 500 cubic era time ten at dtrated blood. Ten days after 
idmmion to the bonftal an exploratory lumber Induon 
was made under wrfaaJ aa^sthetk and a urge pertnephntJc 
«b*ce*s was found surrounding the entire kidney and con- 
taining aboot 3 quarts orf a tnicfc, greenish pus which on 
culture waa reported as BadHoa coll The abscess extended 
trp to the diaphragm and down to the pelvic brim, but had 
not broken its way through the overlying muscles. Exten- 
sive drainage of the abscess area was provided. IFuetothe 
poor mod it km of the patient it was decided not to explore 
the kidney or to attempt to remove the kidney Fallowing 
the operation, the patient appeared to rally aomtwhat, 
but on the third postoperative day became stuporous and 
semlcoTrutose and died the following morning. 

\ partial autopsy was performed which disclosed a 
double Bdney 00 the left side with an incomplete d optic* 


tfcm of the ureter Tba upper supernumerary segment of 
the double kidney appeared to be relatively normal on 
grow examination and crow secrioc. The lower segment 
was a massive multllocnlar pyonephrosis. The pelvis of 
the lower segment was covered with a Urge amount of 
fibrolipomatous tissue which was diffusely Inflamed At a 
point on the posterior surface of the pelvis corresponding; 
to the mid-portion of the lower segment there was found 
a perforation from which thick greenish pus exuded. On 
cross section of the lower segment there was a Urge 
branched calculus occupying the extrarenal portion of the 
pelvis of this segment. There was on area of necrosis 
about the perforation. The right kidney was of the 
hypoplastic type and showed art erund erotic change* 

The etiological factor responsible for tbe pen 
renal suppuration was a perforation of the chronic 
inflamed pelvis b> a large Irregular calculus. In 
our review of the literature vre have not found a 
tirmlat case of perforation of the wall of the pelvis 
of one segment of a double kidnev Undoubtedh 
the prognosis in this case would have been more 
favorable if drainage of the abscess had been in 
atituted immediately The lack of co-operation on 
the part of the patient b family m consenting to 
an operation also contributed consfdernbl) to 
the fatal outcome In this case. 

Cam 3 J P 53 y**» °f *g« momed, male merchant, 
was admitted to the hospital on May 38, 1935 with the 
complaint of pain in the left abdomen The past history 
was negative except for a chronic pstro-intestlnal com- 
plaint tor the previous 10 year* in the form of attacks of 
cramp-like pain In the left lower quadrant The patient 
was admitted to the hospital for a thorough study and 
daring the course of the examination was found to have 
some pus and red blood ceils in hn urine He gave a history 
of occasional dhmial frequency every 1 to t >4 hours, and 
nocturia, 1 to 1 time*, hesitancy and occasional bn mine 
on urination There was no history of hwanaioria or renal 
colic. 

Physical examination was essentially negative exc ept 
for a slight tenderness in the left upper quadrant over the 
left kidney A positive left urtteral point was present 
Tbe prostate was of normal slxe 

A comnfete urological study was undertaken and dis- 
closed ^1) median bar formation and (*) left hydroneph 
roria, third degree. Infected and non-funclioiiing. Aplastic 
operation on the peivia of the left kidney was performed 
under spinal anesthesia An elliptical piece of tisane was 
removed from tbe superior and inferior aspects orf the pel vis 
and a Hdnecke MflroHc* repair was done at the uretero- 
pebrfc Junction The patient made an uneventful recovery 
About 1 month after operation a cystoscoplc and pyelo- 
graphlc study was made and revealed a marked reduction 
in the rise of the left bydronephrosu with a definite 
mtorotloc of function in this kidney 

Eighty days after operation be developed a sudden pain 
In hi* left lean followed by a chill, nausea, vomiting and 
fever Some refief was obtained by an application cm heat 
to his left loin. Four days later he had another chill and 
was acen for the first time f oiler* ing the operation At this 
time an are* orf fluctuation was noticed In the upper angle 
of his Incision. There was tenderness in this area There 
waa no history orf trauma. A tentative diagnosis of rupture 
of the pelvis with extravasation orf urine was made and tbe 
patient was sent Into the hospital 
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a tar hours after a rupture of either the spon 
taneous or traumatic type and the kidney does 
not appear to be badly damaged by a pre-existing 
pathological process, and the extravasation _ 01 
urine U scant and well localized, conservative 
treatment is indicated and yields good resulta. 
This type of treatment Is particularly applicable 
to those cases with small lacerations or perfora 
tions secondary to an impacted calculus in the 
pelvis or upper third of the ureter in which the 
removal of the obstructing calculus, repair of the 
pelvic laceration and dram age of the re n al bed can 
be quickly and efficiently accomplished. This type 
of treatment was successfully employed in 7 
cases (Legueu, Wathe and O video Turner Beach, 
Crane, Mathe, and Wesson) In removing the 
offending calculus it may be necessary to enlarge 
the site of rupture or perforation and convert it 
into a pyelotomy incision which can readily be 
doted by suturing 

While it may seem to be a logical and ideal 



such a procedure it always difficult and frequently 
impossible In the pretence of an inflammatory and 
in nitrating process in the penrenal tissue* or 
dense penpelvk adhesion* resulting from the 
extravasation of urine and pus Experience has 
shown that the success of plastic operation on the 
renal pelvis depends upon careful planning and 
aseptic operative conditions. Furthermore it it 
folly to attempt a plastic operation on the pelvis 
without a previous determination of the condition 
of the kidney or ureter on the affected side either 
before or at the time of operation since it is diffi 
cult to conceive how any form of repair can be 
expected to hold under pressure proximal to an 
unrecognized ureteral obstruction. 

The radical type of treatment in cases of rup- 
tured pelvis is combined removal of affected 
kidney and drainage of penrenal tissues, provided 
the opposite kidney it normal. This type of treat 
ment was employed hi 14 cases without a death. 
Inasmuch os the kidney presenting a pelvic rup- 
ture is practically always considerably damaged 
or totally destroyed by back pressure (hydro- 
nephrotic atrophy secondary to calculous obstruc 
tion) or suppurative processes (pyelonephritis), 
nephrectomy assures the removal of the focus of 
infection and the elimination of the cause of extra v 
asation of unne and pus into the perirenal tissues 
and the development of unpleasant and senous 
sequels; can be avoided In the final analysis this 
form of treatment may prove to be most con 
servative from the standpoint of saving the life of 
the patient preventing postoperative complka 


tions and shortening the period of convalescence 
Not only is nephrectom) Indicated in those cases 
of pelvic rupture in which the kidney is destroyed 
by back pressure or a chronic Inflammatory and 
suppurative process but also in those cases in 
which the pelvic rupture is accompanied by an 
associated injury to the vascular pedicle or an 
extensive and severe laceration of the parenchyma. 
Nephrectomy should also be performed in those 
in which there is an extensive rent in the 
pelvis that cannot be sutured as in the case of a 
large hydronephrosis, or the pelvis has been 
avulted from Its attachments at the hllum, or the 
ureter has been completely tom across at the 
ureteropelvic junction and repair is difficult due 
to peri pelvic inflammation. 

Matne has stressed the importance of perform 
lug a two-stage operation consisting of preliminary 
incision and drainage followed by secondary ne- 
phrectomy at a later date in the advanced cases 
presenting signs of shock, collapse or severe 
toxemia. This type of treatment was employed 
in 10 cases without a death. The exercising of 
such judgment often is the determining factor in 
obtaining both a live patient and a good functional 
result As many of the patients with ruptured 
pelvis appear to be debilitated and toxic from the 
accompanying perirenal suppuration, it is readilv 
understood why primary nephrectomy under 
these conditions is fraught with danger and likely 
to terminate fatally Primary' incision and drain 
age serves to control and minimize the danger of 
the penrenal suppuration and enables the patient 
to recover before a secondary operation, either 
nephrectomy or conservative repair, is under 
taken Furthermore, the urologist may take ad- 
vantage of the period of convalescence following 
pre limin ary Incision and drainage to undertake a 
thorough urological study to determine the cause 
of the pelvic rupture and plan the operative pro- 
cedure necessary to correct or remove the causa 
tive lesion In the very sick patients, it is impor 
tant that the preliminary mdsion and drainage 
be done with as little manipulation as possTblein 
order to preserve the natural harriers and to avoid 
dissemination of the infection. 

The choice of the secondary operative procedure 
to be performed depends upon a variety of pos- 
sible circumstances which make generalizations 
impractical. As indicated above, In an occasional 
case the perirenal suppurative process may dear 
up entirely and the pelvic fistula may dose spon 
taneously thus eliminating the necessity of a 
secondary operation- In those cases in which the 
Integrity of the pelvis or the continuity of the 
ureter or pelvis has been interrupted by' partial or 
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infantile ptofcis and lacL of bon> protection of the 
ribs. 

6 There is no definite symptom complex or 
clinical syndrome that is absolutely typical or con 
stantb, associated with rupture of the pelvis. The 
urologist should suspect a rupture of the pelvis if 
patient gives an antecedent history of chrome 
pyelonephritis or hydronephrosis secondary to 
calculus m the pelvis or ureter and presents the 
following train of symptoms, via., sudden sharp 
pain m renal region followed by sudden or gradual 
swelling or mass in same area, accompanied by 
chills fever nausea vomiting, and frequently 
shod or collapse. Signs of collapse may be pres- 
ent in the traumatic type of rupture but absent m 
the spontaneous. 

7 The dinlral impression of ruptured pelvis 
should always be confirmed or substantiated by a 
thorough urological study including pyelography 
since this is the only dependable method of diag 
nosh. The advantages of the gravity method of 
pyelography and Wesson s combined method of 
intravenous urography and ureteral cathetexiza 
tlon and the dangers of syringe pressure pyelog 
raphy cannot be too strongly emphasized In the 
extremely toxic and debilitated patients, retro- 
grade pyelography Is contra Indicated but intra 
venous pyelography can be substituted without 
fear of producing any unpleasant symptoms or 
complications 

8 Successful treatment in cases of ruptured 
pelvis is directly dependent upon an early diag 
nos is and immediate surgical Intervention. The 
ultimate choice of the operative procedure can 
only be made at time of operation and must take 
in consideration the general condition of the pa 
tient, pathological condition of the kidney as seen 
at operation, and the extent of the extravasation 
of unne or the suppurative process In the perirenal 
space. 

o. Treatment may either be conservative or 
radical. The conservative procedure is essentially 
incision and drainage and if possible, correction 
of pathological processes responsible for the rap- 
ture and repair of the pelvic laceration The rad 
Kai procedure is nephrectomy provided the oppo- 
site kidney is healthy In the very toxic and 
debilitated patients treatment should be carried 
out In two stages, viz., pre liminar y incision and 
drainage followed by nephrectomy or conservative 
repair at a later date. 
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nephroak ha complication! and result* Surg 
Gynec.ftOb*t 1930 51 711 
37 Idem. Resectiorca of tbe renal pelria foT hydrocephro- 
ik Surg Gynrc ft Obtt. 1933 55 508 
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GHQRMLE\, HROZ FRACTURES OF THE HUMERUS 


TYBLE I — FRACTURES OF HUMERUS 1926-1930 
INCLUSIVE 


C**» 



TABLE H. — FRACTURES OP HUMERUS SHAFT 
OLD 
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In several instances, where sequestra were present 
or where there was an) sort of Infection it was 
necessary to do one or two preliminary operations 
to prepare the bone for the graft The removal 
of foreign fixative substances, such as bone plates 
or Parham bands ma> be done at the same time 
that the bone graft is applied, provided no mfec 
tion is present. When infection is present, It 
should be cleared up and should be quiescent for 
a penod of 6 months to 2 years before a bone 
graft operation Is undertaken 

Care must be exercised to get the ends of the 
un united bone to fit together as accurately as 
possible One must also drill the eburnated ends 
so that a sufficient opening Is made Into the mar 
row cavity to allow new circulation to be estab- 
lished through the eburnated bone. The graft is 
fitted as accurately as possible to the surface of 
the bone and held with a clamp until beef bone 
screws can be inserted to hold it in place. A 
plaater-of paris bod) -cast with the arm in 4.5 
degrees abduction is applied Much operative 
Lime can be saved by applying the body portion 
of the cast prior to operation. 

At the end of 3 weeks the wound should be 
dressed and the sutures removed. The period of 
fixation with the plaster after this vanes con- 
siderably In most Instance* union will be firm 
enough at the end of 3 months to allow removal of 
the cast and the use of a shng However, one 
must be guided b) examination of the part, both 
b> roentgenogram and by physical examination. 
Too long a fixation penod 1* far better than one 
that is too short In a few cases It may be safe 


TABLE III — FRACTURES OF HUMERUS SHAFT 
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TABLE IV — FRACTURES OF HUMERUS SHAFT 
OLD (89 CASES) — BONE TRANSPLANTS 
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to change from a plaster-of pans cast to an aero- 
plane splint at the end of 8 weeks However as 
a rule it is much safer to continue with the phuter 
cast until the end of 3 months at least Rehabili 
tation should be earned out only after one is 
certain that urnon has taken place. Massage and 
active exercises should be the modes of re-estab- 
lishing movement of the affected part 

In cases where infection was the predominating 
cause of complaint treatment was earned out 
according to the stage of the infection, and when 
sequestra were present they were removed but 
grcally In general a modified Ore treatment was 
used for osteomyelitis (Table V) thatis thorough 
surgical preparation of the wound, using vaseline 
gauze packs as dressings. These were usuallj 
changed once a week to prevent the odor from 
becoming too offensive 

The cases summarized in Table VI present 
nerve complications as the most important physi 
cal finding and make up a large group thev will 
be dealt with more fully pi another paper This 
table U Inserted here to complete tins statistical 
•tudy 

As we have stated before all fractures under 1 
weeks duration have been considered new frac 
turns. In the group in Table VII there were 35 
of these fractures over the 5 vear period, and the 
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TABLE VIH — FRACTURES OF HUMERUS HECK 
AND BEAD OLD (39 CASES)* 
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to aeroplane splints in the more severe injuries it 
is a necessity In fractures of the homerns with 
some over riding or deformity, bed traction will 
be found very useful in reducing the deformity 
and improving the position. In cases of severe 
swelling in which rest is needed it is a practical 
method of obtaining correction of the position and 
absolute rest in bed at the same time. 

One case of fracture of both humeri is listed. 
These are difficult cases in which to secure proper 
fixation. The use of the aeroplane splint Is diffi 
cult and oft entim es impossible A double cast is 
the most satisfactorv fixation, provided one gets 
accurate replacement We feel that in these cases, 
where conditions permit, internal fixation of at 
least one bone wul give the best results. Bed 
traction cannot be continued in these cases for 
over a few days at a time. 

In many wap the cases listed m Table VIH 
are the most difficult types in which to obtain 
satisfactory results. Ota stiff shoulders espe 
daily those with dislocation or deformity, offer 
about as unfertile a field for obtaining successful 
results as anyone can imagine. However, in 
man> instances marked improvement can be ob- 
tained with persistent and skillfully applied physl 
otherspj, particular!} with active and passive 


TABLE IX. — FRACTURES OF HUMERUS NECK 
AND HEAD NEW (57 CAEEs) (STJROICAL NECK 

38 cases) 
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movements. Fractures treated by open reduction 
with beef bone screws were comparatively recent 
ones in which reduction could be accomplished 
The a cases in which excision of the humeral head 
was done were old fractures of the neck with dis- 
location of the head. These are without doubt 
the most unsatisfactory cases of all for successful 
treatment Excision of the head of the humerus 
does not give a good result It does, os a rule, 
however relieve pain, and it may relieve pressure 
on the nerves in the axilla, thus preventing or 
m i nim iz in g the secondary nerve changes that 
often take place. 

A group of 6 cases of fracture of the greater 
tuberosity are included in this table. Unless 
marked displacement takes place in these frac- 
tures, no special attempt at reduction is necessary 
Some advocate abduction of the arm by the use 
of an aeroplane splint to prevent displacement of 
the fragments by the pull of the supraspinatus and 
infraspinatus tendons. Unfortunately, in this 
particular group we were able to follow only 3 
cases m both of which there had been attempts 
to improve the mov eme nt in the shoulder by 
manipulation. This Is a procedure of value in 
some coses, but we must emphasize the fact that 
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TABLE X. — FRACTURES OF HUMERUS NECK AND 
HEAD NEW (57 CASES) 
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it muit be used with a great deal rtf care In the 
treatment of old fracture*, because of tbe danger 
of pathological fracture when atrophy through 
disuse a marked 

In tbe group m Table IX we again return to 
the more acute fracture*, and we live tabulated 
-he fracture* of the surgical neck. Aa will be seen 
n this table, the moat frequently- used type of 
treatment was tbe aeroplane splint In these 
cases a splint without traction should be used 
It should be carefully fixed with adequate support 
to hold It up into the axilla. At the dink, we 
make each splint to fit the Individual patient 
When much malposition or displacement ts pres- 
ent, manipulation under anesthesia Is the routine 
before application of the splint. Where tatiafac 
tocy reposition of tbe fragment cannot be obtain 
ed, me fed that open operation Is Indicated and 
the meat useful form of internal fixation has been 
the beef bone screw In some cases no Internal 
fixation is necessary Good alignment can thus 
be obtained and the results have wdl justified 
the means No poor results were obtained m an> 
of the fractures treated by open reduction. In 
estimating these results we have only listed as 
good results those with union without deformity 
and with practically a normal range of motion 
Those with fair results included the cues In which 
union was obtained but in which normal motion 


TABLE XL — FRACTURES OF HUMERUS (SUPRA 
CONDYLAR) OLD (38 CAtES) 



waa not recovered, although In most of these 
there was sufficient motion to allow use of the 
shoulder 

It will be noted in Table X that In these cases 
open reduction did not produce as good results 
as in fracture of the surgical neck. Usually free 
ture of the anatomical neck presents a much more 
difficult problem because of the small lire of the 
proximal fragment When severe displacement 
occurs, however It fa often Impossible to obtain 
satisfactory reduction by manipulation and open 
methods must be resorted to. These types are 
usually more serious and are doomed to a very 
unsatisfactory result If left alone. 

Strangely enough the 4 fractures of the greater 
tubeToaity were orb treated In a different man- 
ner All the results were satisfactory where final 
reports were available, which goes to show that 
any method of treatment that fa carried out care- 
fully may produce good results In this type of 
fracture. 

One fracture of the leaser tuberosity and one 
pathological fracture In a case of riant cell tumor 
of the head of the humerus are Included fan the 
list and need no comment. 
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TABLE XII —FRACTURES OF HUMERUS (SUPRA 

condylar) old (38 cases) 
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The group of cases in Table \I represents a 
type of fracture in many way* as difficult to treat 
as old fractures of the head and neck of the hu 
merua. In fact^ this type may be regarded as worse 
because it fa with these fractures that Volfcmann'a 
lachremic paralysis occurs and In many of the 
cases there are complicating injuries of the ulnar 
nerve in addition No special form of treatment 
seems to be applicable, and each case Is a problem 
in itself 

We have divided the case* according to those 
In which the chief complaint was of deformity 
and those In which It was of limited motion. 
Arthroplasty in these cases does not offer a great 
deal, if we are to judge by the results obtained 
in this group It should not be entirely con- 
demned however, as we have seen occasional good 
results from its use Attempts to correct the de 
fortuity except in fairiy recent cases usually meet 
with unsatisfactory results. Again, skillfully 
handled physiotherapy is the most useful method 
of treatment. We do not feel that manipulation 
m these cases offers much We have occasionally 
seen cases where numerous manipulations have 
been earned on over a period of several weeks 
convalescence. Usually the results are not good. 

The group of cases of Volkmann’s paralysis 
presented in Table YU is fairiy representative of 
results In such cases. In 2 case* in which treat 
ment consisted of Jones ischaemic paralyns splints 
and physiotherapy there was some Improvement. 
En 2 cases In which tendon plastic operations were 
done there were fair results. The degree of sue 
cess In these cases is inversely proportional to the 
severity of the deformity and paralysis. 

The end-results in this group of new supra 
condylar fractures (Table XIU) emphasize the 
fact that adequate early treatment may prevent 
man\ poor results We have j essential things to 
consider in this group (1) the reduction of the 


TABLE xm — FRACTURES OF HUMERUS (SUPRA 

condylar) NEW (38 cases )* 
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fracture, which is of the utmost importance and 
should be accomplished in as short a time as 
possible (2) the hemorrhage that may take place, 
causing a swelling which must always be con 
aiderea a potential source of trouble, particularly 
because of the possibility of development of Volk 
mann’a lachamuc paralysis and (3) the type of 
fixation, which must not be constricting enough 
to cause any further impairment of circulation 
and must not cause compression of the musculo- 
spiral nerve. 

The need for adequate early reduction and 
proper fixation Is recognized by all When there 
la marked swelling however as a rule something 
must be done to relieve It. Elevation of the arm 
may be used but it b a slow method and for this 
reason, somewhat dangerous. We have aspirated 
hamatomata of Urge sue as a means of reducing 
the swelling The other alternative ia open reduc 
turn, which of course evacuates the blood clot and 
relieves tension so that much of the danger of 
ischtemia is averted I n difficult cases with 
marked swelling we feel that it is the choice 
method of treatment, provided facilities are at 
hand for carrying out careful bone surgery 

The choice position of fixation in these cases is 
acute flexion although such a position is not 
without danger, as has already been indicated 
if swelling is great flexion to an acute angle may 
further embarrass the circulation A position 
must be employed In which the radial pulse can 
he felt. Furthermore, any ty-pe of constricting 
dressing must either be watched carefully or else 
not used If adhesive strips are used to hold the 
angle of fixation they must be placed so as to 
avoid pressure on the muscul capital nerve. In 
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TABLE XIV — r*ACTUEE3 OF CONDYLE AND TABLE XT — TEACnJEES OT COXDYLE AND 
CAPtTELLUM NEW (23 CASES) CAFTTELLDII OLD (j3 CASES) 



was not accurate wbai filed, and only by mn 
man\ eases a moulded, posterior plaster-of-parb bg the roentgenograms were we aide to male tie 
splint a the safest tort of d ressin g cm r e d diagnosis. Fractures of ooe or tbe other 
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movon a it Children are often very slow to push men ts, then b of the utmost importance, 
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Thb group of fractures (Table \T\ r ) has been place, the best trea tmen t is removal cf the 
classed separately because, for the most part, they fragments. 

make up an entirely distinct group By distinct The group of old cases in Table , 

is meant that they should be distinguished from an unsatisfactory prop fro™ the 

the usual rupracoodyiar fracture. We found in treatment. The reasons are obvious. Severe 
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formitiw caused by upward displacement of one 
or the other cond>le are very unsuccessfully 
treated by surgery 

Transplants of the ulnar nerve In these cases 
will be reviewed in another paper The fact that 
among the 23 cases either no treatment or physio- 
therapy was advised in 14 shows how little could 
be offered from the standpoint of reconstructive 


We have reviewed 341 cases of fracture of the 
humerus seen over a 5 year period at the Mayo 


Clinic. These comprise all type*, new and old, 
and are grouped according to anatomical type. 
Each group is discussed briefly The old frac 
tares of the shaft offer the most interesting group 
from the standpoint of bone surgery Out of 37 
such cases, good results were obtained In 84 per 
cent and poor results in 8 per cent 
REFERENCES 

1 Hodimoii. M S Non-onion of the humerus, etc 
South. M J 19J1 14 148-153. 

* Idem. Non-union In fractures the mudve bone gudt 
J Am M Am 1913 81 463 468. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


ACUTE MECHANICAL INTESTINAL OBSTRUCTION MORTALITY 
WITH AND WITHOUT ENTEROSTOMIES 

Based ox a Review or 341 Cases raou m Recoeds or the Cook Cootty Hospital 
UIOS FEY 1 LD Gaumcio Iiamoa, awd WILLIAM R CUB BINS, 1 LD FA OS Cwjcxoo 


D URING the part 15 years the literature bai 
been filled with account* of the value of 
enteroetorwe* advising their performance 
when in the least doubt of an obstruction and 
claiming marvelous results These claims have 
not been made with any qualifying statement 
that the quoted results can be obtained in certain 
skillful hands, but have been broadcast In such a 
manner a* to lead one to believe that any In- 
dividual can make an enterostom) In onj partlcu 
Ur portion of the small bowel with little or no 
danger to the patient, and with a great co- 
tain ty as to the ultimate favorable outcome In 
other words, that enterostomy Is a definite and 
distinct life saving procedure Its advocate* have 
apparently forgotten the struggles of Nicholas 
Senn Jacob Frank, John B Murphy and others, 
to overcome the great morbidity associated with 
enterostomy a procedure which had been In use 
for several centuries, by perfecting a means of 
end to-end or lateral anastomosis 
Many writers recommend the making of 
enterostomies, but do not men bon an> attempt 
whatever to relieve the obstruction. Tne acoxn 
ponying case historic* from Cook County 
Hospital, which have been studied with great 
care, show the mortality of an acute Intestinal 
obstruction In relation to enterostomies of an) 
kind, as well as the mortality of resections Thrv 
also show the great value of an earl) exploratory 
operation when there i* any doubt concerning an 
acute intestinal obstruction whether it be com- 
plete or Incomplete 

The mass of experimental work that has been 
dooe upon intestinal obstruction has so many 
different angles that it would be Impossible to 
attempt to discuss adequately every phase of that 
problem in this article. We can, however, tar 
with certainty that most of It has been fruitless 
and serves ool) to confuse us in our efforts to 
lessen mortality unless an early operation is per 
formed and if posuble the obstruction is also 
removed 

We have reviewed 241 cases from the records 
of the Cook County Hospital. From this mass of 
material we have attempted to extract a few facts 
th«t wffl be helpful In handling this serious sur 
gfcal emergency without atte mp ting to discuss 


ever)- controversial point which would lend us 
away from clinical cases to an Involved ducussioc 
of the theories and experimental wort 

The case records reviewed cover all cases filed 
under the head of “Acute Mechanical Intestinal 
Obstruction” during the ) can from 19s* to 1931 
This does not Include strangulate! extern! 
hernias or chronic obstructions, which are filed 
separately and which present a somewhat (flffer 
ent problem. For the purposes of statistical studv 
only Lboac cases operated upon are In chided 
Cases of obstruction secondary to card noma or 
Lntra-abdomlnal abscess are not Included because 
of complications peculiar to this type of case A 
few of these cases were not completely obstructed, 
but all were 0/ the acute type which const! to tee a 
surgical emergency 

ETIOLOGY 

For the sake of brevity we shall discuss under 
etiology only the type ot case reviewed Amort 
complete discussion of the whole subject would 
properly Include adynamic Beus, fleas due to 
peritonitis, mesenteric thrombosis, and cases men- 
tioned In the preceding paragraph 

The relation of ago and sex to the occurrence of 
acute mechanical Intestinal obstruction Is ihowa 
In Table I The condition fa quite evenly divided 
between the sexes. After the age of Intussuscep- 
tion it decreases in childhood and fa evenl) dis- 
tributed throughout adult Hfe, Except that in- 
tussusception occurs in Infancy usually below 
the age of 1 age fa of little vnlae m dagnosa 

Adhesions, firming bend* or kinks, and 
foramina through which the bowel may herniste. 
are the most common cause* of mechanic*! 
Intestinal obstruction (Table I) They account 
for 74 per cent of the cases la this series It* 
important to note that 34 or 19 per cent, of thrt e 
cases due to adhesions had had no prerkn* 
surgery Cases due to port operative adhere®* 
were most common following surgical procedures 
for Intra-abdominal Infection -There were re- 
eluded In the pelvic operations, however *3 
hysterectomies which were not associated wvl* 
known pdvk Infection. The miscellaneous cpeiv 
lirmv fndude gunshot wounds and various epert 
Lions too Infrequent to dasstfy separately 
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In the 54 case* due to adhesions not associated 
with previous surgery the cause was not deter 
mined in 23 In the 11 remaining cases In which 
the cause was determined the frequency and 
variety of inflammatory insults that are the com 
mon cause of adhesion* are clearly demonstrated 
Intussusception is the next moat common cause 
of mechanical obstruction, (21 in this senes — 8 7 
per cent) The majority occur in infancy' below 
the age of 2 In the 4 occurring in later yean, 2 
were due to benign tumor* and in 2 no cause was 
found (Table I) 

Internal hennas occurred w 5 per cent of the 
cases in this senes. These are cases not produced 
by adhesions and the cause of these foramina can 
not be definitely stated. The most probable ex 
plana ti on is that they were of congenital origin 
(Table I) 

Volvulus occurred m3 7 per cent of the cases. 
Many of the cases of volvulus are really due to ad- 
hesions and where the etiologic factor seemed sole- 
ly the result of adhesions, they were classified 
under that heading True volvulus not associated 
with adhesions or previous operative procedure* is 
rare and in this senes constituted only 1 7 per cent 
of the cases (Table I) 

Meckel 3 diverticulum causes obstruction due 
to either the formation of adhesion* around an In 
flamed diverticulum or Inversion and Intussus- 
ception. A* a cause of intestinal obstruction it 
occurs about as frequently a* a true volvulus in 
tin* senes of cases. Other rare causes are shown 
in Table L 

That acute mechanical obstruction can be pro- 
duced by a variety of causes must be kept in mind 
when making a diagnosis. The fact that no known 
etiological factor Is apparent from the history and 
examination of the patient should not be con 
fusing when the other symptoms and physical 
findings are present 

BYUfiTOUATOLOGY 

The cardinal symptoms of intestinal obi true 
Uon were pain, nausea, vomiting, and conitipa 
Lion. 

Pain was usually the first symptom complained 
of It was invariably present Its character is of 
diagnostic importance. The early pain was 
probably due to increased peristalsis as the bowel 
struggled to force its content* past the obstruc 
tion It was intermittent, occurring at intervals 
which varied somewhat with the type, complete- 
ness, and duration of the obstruction. Ausculta 
non will show peristalsis in many cases to be most 
active at the height of the pain This type of 
peristaltic pain is important diagnostically a* It 1* 
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quite diScrtnt from that due to peritoneal imta 
bon. The location of the pain was most often in 
the region of the umbilicus, but did occur in other 
regions of the abdomen however, it was not well 
localired and could not be used as an indication 
of the location of the obstruction. As distention 
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and prostration increased and peril tabu de 
creased, the pain became more generalized and in 
many cues waa less severe 

Nausea and vomiting occurred at or a short 
time after the onset cf the obstruction, the Inter 
val depending on the completeness and location o f 
the obit ruction- Vomiting increased In frequency 
aa the obstruction became more severe. The 
character of the vomltui changed and became 
foul — alowly 11 obstruction was incomplete 
rapidly^ If it was complete 

Obstipation waa as constant as pain and vomit 
mg but often more confining In lta Interpretation 
and determination. A patient may be constipated 
before the actual onset of obstruction or the ob- 
struction be to fulminating that the Jack of a bowel 
move m e n t since onaet is not abnormal. The 
determination of obstipation by the use of the 
enema a a subject about which there is some 
current controversy fn this senes of cases 
enemas gate valuable information. The results 
of enemas as an aid In diagnosis may however 
be misleading unless interpreted properly 

Wangensteen has shown b dogs that a boa el 
may evacuate itaeif below a complete obstruction 
after an enema, and has observed the same 
phenomenon m clinical material One of us 
operated for an obstruction s hours after gas and 
frees were obtained by an ene m a, and found a 
gangrenous bowel \\ e have also observed that a 
bowel mav evacuate itself early due to the Initial 
Insult of a developing obstruction and thereafter 
very little if any gas will form distal to the ob- 
struction It must be remembered that it Is 
probably impossible to tell the exact time when a 
partial obstruction becomes complete, and that 
there may be results from an enema in case of a 
partial obstruction that may rapidly progress to 
cnmpleteaiess Enemas were given in 97 cases 
classified as nearly as possible by the operative 
findings as complete obstruction. In 86 cases, or 
88 per cent, the enema waa returned dear or 
slight!) colored usually poor results was the 
notation used in the chart. In 1 1 cases, or is per 
cent, good or fair results were obtained, bat In 
only r of these cases was a second enema given 
which gave a return of fwces and gas In 7 cases 
classified under “poor or no remits, the first 
enema gave a return of fecal material and gas 
and the second no results. Results of enemas 
given were noted in 17 cases classified as partial 
obstruction. Good results were noted In 10 cases, 
or 58 8 per cent, and poor results in 7 cases or 
41. a per cent When the diagnosis Is b doabt, a 
(second enema should be given The records of the 
enemas did not In every case indicate the results 


completely and accurately hi uch better informs 
tion wfflbe obtained if the surgeon is present w ten 
the enema is given, rather than relying co the ob- 
servation of the nurse It Is evident from these 
statistics that the results of enemas most be 
properly bterpreted if they are to be of vthie in 
maxing a diagnosis of mechanical obstruction 
Peristalsis should be prese n t, Indies ting that the 
bowel fa attempting to empty Itseii ju*i that 
diffuse peritonitis fa absent If free* and gas are 
obtained and the symptoms erf distention, pb, 
and vomiting are not rebeved one mav be certain 
that the obstruction continues and s urgoy a 
Indicated. Result! after an enema are not a contra 
Indication to surgery unless the patient fa relieved, 
and b many cases symptoms wiH recur rrqulnnf 
surgery If frees and gas are obtained from the 
first enema, further enemas will usually be rr 
turned without gas or frees if the obstruction b 
complete or approaching completeness 


nrvsiCAL rrvDi5QS 

Intestinal obstruction was not associated with 
a constant rue b temperature b this series cf 
cases In those cases without gangrene, +4 per 
cent were from 97 degrees to 9S 6 degrees 17 per 
cent were elevated less than 1 degree 15 per cent 
elevated from 1 to a degrees and 3 per cent 
elevated over J degrees. Less than 1 per cent 
were under 97 de g rees Rather surprising was the 
fact that those cases with gangrene vbawrd 
^practically the same temperature changes. While 
temperatures over 100 degrees are not the moil 
finding a small number cu cases had a tempera- 
ture of from 101 to 1 or degrees. These tempaa- 
tnres were only slight}) more frequent in those 
cases with gangrene. A nse b temperature eferm 
roi deg r e es occurred b a few cases withoet 
gangrene or marked damage to the bowel wall 
These may probably be explained 00 the base of 
dehydration 

there eras no correlation between the tempera- 
ture and leucocyte cainL The mouth tempera- 
ture, if taken when the patient fa dehydrate d sm 
mucous membranes are dry may give rtacfcqp 
lower than the true te mp er a ture taken m the 
rectum There waa a rather constant inertasem 
pulse rate which seemed to have a d efi nite reotJ* 
to the toxJdty of the patient. The rtspnh*T 
rate Increased with the development of distent** 5 

Distention vaned with the doratkn and com- 
pleteness of the obstruction Some ccmplete ou- 
st mrtiocs with gangrene had Utile distend® 
when high b the intestinal tract or of sh®t dun 
tloti. Some partial ohstruCttoca demanding sot 
gerv bad no distention 
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Tenderness to palpation was present more often 
t>i«n one would assume from the ■writings cm 
intestinal obstruction in surgical textbooks. Of 
214 cases, it was noted as present in 167 and 
absent in 47 There was no typical distribution of 
tenderness. In manv case* it was present through- 
out the abdomen. In those cases where a mass 
was palpable tenderness was most often localized 
or most marked m the region of the mass. 

Rigidity was noted in 41 cases, 20 of which were 
complicated by the pr es ence of gangrene. The 
terms 1 tenderness and * rigidity,” as noted by 
different examiners, may be somewhat confusing 
but at any rate they seemed to have been more 
common than generally expected. We should like 
to be able to state the degree of damage to the 
bowel in those cases in which rigidity was noted 
and actual gangrene was not present, but this is 
difficult to do from records made by a number of 
observers. 

The most important abdominal finding Is m 
creased peristaltic activity Table II shows the 
occurrence of peristalsis. In determining the 
presence of peristalsis, auscultation is the most 
valuable method Visible peristalsis was noted in 
only a few cases. Audible evidence of peristalsis 
was intermittent and was occasionally missed at 
first, during a cursory examination, only to be 
noted at a second examination In a few high 
obstructions it was heard only in the epigastrium. 
In a few cases it was heard in one tide of the ab- 
domen and not In the other 

In this senes there were 32 cases in which ab- 
sence of or decreased peristaltic sounds were noted 
on physical examination and at operation no 
gangrene or peritonitis was found Eighteen of 
these patients died, a mortality of 56 per cent 
Comparing this with a mortality of 28 $ per cent 
for the entire number of obstructions without 
gangrene, we arc impressed with the importance 
of diminished or absent peristaltic sounds as an 
indication of bowel injury even in the absence of 
actual gangrene. 

In Table II, the data on absence of peristaltic 
sounds in gangrene of the bowel are shown. In a 
few of these cases peristaltic sounds apparently 
continued a short time after the occurrence of 
strangulation gangrene. However, in most cases 
the advent erf gangrene stopped the audible 
peristalsis after a short interval. In other cases 
with marked distention, peristaltic sounds had 
ceased some time before the occurrence erf gan- 
grene. 

LABORATORY EXAMINATIONS 

Our observations regarding blood counts arc 
not entirely in accord with statements In current 
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surgical works which state that acute obstruction 
is not accompanied by a leucocytosis unless gan 
grene or peritonitis is present Such factors as 
dehydration and in some instances the trans- 
mission of infective organisms through the bowel 
wall before actual gangrene occurs, make the 
leucocyte count difficult to evaluate. In those 
case* without gangrene, 61 per cent had a 
leucocyte count above 10000 with 27 per cent 
above 14/300, and a few ranging above 20,000 In 
cases in which gangrene had occurred 90 5 per 
cent were above io / ooo and 66 per cent above 
14,000 We think it is important to emphasize the 
fact that leucocytosis is not to be relied upon in 
determining the onset of gangrene. Of the cases 
with gangrene 33 per cent had a leucocytosis 
lower than 27 per cent oi the cases without 
gangrene. It appears that the leucocyte count is 
not as reliable in determining advent of gangrene 
as the patient s other physiol findings. 

Unne examinations in this senes did not show 
any typical findings. 

Chemical examinations of the blood have not 
been done in sufficient number to draw con 
elusions. From a study of the literature on the 
subject, we feel that blood ch emis try de tormina 
tions have nothing like the value of the patient s 
symptoms and physical findings in determining 
the diagnosis and prognosis. Delay in order to 
make such determination would be Inexcusable 

MORTALITY 

The mortality of acute mechanical intestinal 
obstruction has not c h anged in the past 30 years. 
The mortality of this entire senes is 42 7 per cent 
The mortality rate in senes of cases by operators 
m other large hospitals ranges from 23 5 per cent 
to 60 9 per cent. No attempt is made to compare 
these rates, for the senes would vary as to types of 
cases included. There have been series of cases 
reported by single operators with mortality rates 
as low as 16 per cent. Research regarding the 
cause of death has added little of value In reduane 
fatalities. 6 
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U c are startled to observe that the statistics in 
Table HI donot Indicate a higher mortality doe to 
deby knowing u we do the positive danger of 
dela\ m the given case. Statistics notwithstand- 
ing delay in operation a not erasable Every 
cate of partial or complete obstruction camel 
with It the possibility of a damage to the blood 
supply of the bond that cannot be determined 
before operation In some of the cases obstruction 
was partial for a variable length of time before 
becoming complete or producing gangrene It Is 
difficult or impossible to select the cate with which 
one maj saidy tern pome Table III alao in- 
dicates the frequency' with which the deaths, in 
the cate* of obstruction that were operated on 
early are doe to strangulation of a loop It a 
obviously difficult to draw con cl itfkru u to the 
Increase of mortality due to delay in tu r g ery when 
this type of cate ia included m the cases of short 
duration If we omit the cases of gangrene and 
obstruction m infancy we have a mortality of 13 7 
per cent for cases of acute obstruction with oat 
gangrene operated on m the first 48 hours There 
were 46 cates in which delay in surgery occurred 
because of a diagnosis of partial obstruction 
Some of these were cases 0/ several days duration 
at entrance, with a history of mild symptoms 
nresmnabh they were partial and delay was per 
haps justified In that assumption In other 
cases, partial obstruction was diagnosed and 
interference was delayed because results were ob- 
tained by an enema, or because there was little 
distention or the patient had a bowel movement 
after admission Seventeen of these 46 patients 
died — a mortality of 36 9 per cent In only 4 was 
there a gangrenous bowel found at operation 
The mortality is higher than for all those cases 
without gangrene (18 5 per cent) In these cases, 
complete obstruction was not diagnosed even on 
entrance to the hospital and m many cases was 
not present at operation apparently the longer 
duration, producing severe damage to the bowel 
was the factor responsible for the high mortality 
Mortality increases m proportion to duration of 
symptoms in cases of intussusception In infancy 
There were 16 cases with 8 deaths In 10 the 
duration was lew than 48 hours and there were 3 
deaths among these Of 6 cases with a Icngrr 
duration than 48 hours, only r recovered- Ob- 
viously intussusception diagnosed and operated 
upon early should carry a low mortality 
Table IV gives interesting data regarding the 
use of drainage of the bowel and enterostomy In 
these cases draining the bowel at operation and 
closing the opening arparenth did not accom- 
plish the results hoped for Table IV shows an 


TABLE III — MORTALm ACCORDING TO 
DUXATIOV 



increased mortality for the procedure, which doa 
not seem entirely accounted for by the fact that 
the cues in which it was toed were more seriom 
than those in which the bow d was Dot opened A 
companion will show that the mortality equal* 
that for resection of a gangrenous loop. 


KrraosToan 

In the few: cases of obstruction in which enteros- 
tomy was do« and the obstruction was refined 
as well, the mortality again was as high as that for 
resection and anastomosis for gangrene It wu 
noted in some of these cases that enterostoror had 
not drained the partially paralvred bead ef 
fectivcly and that distention bad continued In 
this senes of cases enterostomy has not reduced 
mortality contrary to the claims of »cme writers 
Enterostomy without relief of the obstruction m 
done b 8 cases of this series with 8 deaths Firm 
these statistics it would seem that entenstcmT 
does not preclude rupture of a gangrenous loep 
doc does it restore its viabfbtj and sppai tnth ft 
does not pm ent the development of gangrene • 
the obstruction is not surgically relieved 

The results of the treatment of gangrencm 
bowel also are shown b Table 1 \ The cawso 
which gun barrel fistula was dooemay bs\e been 
more serious than those b which resection sad 
anastomosis was the procedure used Admitted^ 
It is difficult to draw coochrsfona fnm * so* 1 “ 
cases done by different operators, but the mcrti> 

Ity of exterierba tionor gun barrel fist alsb * 0 fog 

In this series that resection and anastomosis seesa 
the procedure of choice except in a very ** 

case*. Gun barrel fistula m this series of case* •** 

not reduced mortality , j 

Factors b the high mortality of pm term 
fistula were (t) Infection of the abdominal 
and peritoneum (») digestion cf sbdcsnb al 
(3) secondary operations necessary fc* oow^ 



FEY, CUBBINS ACUTE MECHANICAL INTESTINAL OBSTRUCTION 7 43 


In addition the patients In whom the gangre 
nous loop was in the first portion of the bowel 
became exhausted and emaciated irotn loss oi 
mtestinnl contents, hence secondary closure was 
rendered very dangerous. Of the 12 death* follow 
mg barrel fistula, 5 were in frankly hopeless 
cases- Nine cases were apparently not more 
serious than those resected with an anastomosis, 
yet there were only 1 recoveries. Two of the 7 
deaths In those case* in patients not moribund 
followed attempts at cloture of the fistula 1 
patient died with finding* of pneumonia. The 
other death* were as nearly as could be ascex 
talned from the records, of the usual type occur 
ring in late bbttruction 


TABLE IV — MORTALITY PATHOLOGY, 
PROCEDURE 
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PATHOLOGY ANP CAUSE O* DEATH 

The chrncal facts m this series of cases are ex 
plained best on a mechanical basis Death result* 
from damage to the bowel wall due to distention 
and strangulation. The exact manner in which 
death occurs is still in doubt, but the pertinent 
and essential fact* are that it follows decreased 
viability of the boweL Dragstedt has shown the 
importance of the factor of Infection In a dosed 
loop and many patients die with perforation ol a 
gangrenous segment and general peritonitis- The 
necrotic loop may be toxic In Itself when exposed 
to the absorptive properties of the peritoneum 
Wangensteen ha* shown that in experimental 
obstruction there is very little absorption from 
the obstructed bowel and that the content* prod 
mat to the obstruction are not more toxic than 
the contents distal to the obstruction Taxiaty 
from release of the contents of an obstructed loop 


into the bowel distal to the obstruction was not 
observed in this sene* 

Much has been written about sodium chloride 
loss a* an important factor in causing death from 
acute mechanical obstruction. In accordance 
with this theory administration of hypertonic 
saline has been advocated. Experimentally loss 
oi chlorides has been shown to be a more impor 
tant factor in high obstruction Hypertonic »a 
line has not been given in a sufficient number of 
cases in this senes to warrant an opinion a* to it* 
usefulness but we wish to point out that in 05 per 
cent of 147 cases the location of the obstruction 
was m the ileum, or lower Moreover while ade 
quate amounts oi physiological salt solution have 
been given m most of these cases after they en 
tered the hospital we are impressed with the rtla 
tioo. of mortality to evidences of actual damage to 
the bowel In so called simple obstruction mor 
tality Increased with distention and with the 
absence of peristalsis and the usual sequence of 
events if operation i» delayed is distention ab- 
sence of peristalsis, impaired viability of the 
intestine with all the cnaractenstic findings of 
peritonitis developing and death In addition to 
the clinical evidence of these facts the following 
postmortem records are further evidence of their 
accuracy 

Autopsy finding* are noted in n cases Two 
cases were not operated upon Both had a fibnn 
ou* peritonitis without actual gangrene. In 1 
case there was also a lung abscess and pneumotua- 
Five cases at operation showed varying degrees of 
distention and congestion of the bowel In all 5, 
release of the obstruction was the only operative 
procedure. In 3 a diffuse peritonitis was found m 
t bronchopneumonia and in 1 pulmonary cm 
holism. In 3 cases intestinal anastomosis was 
done at operation and at postmortem examination 
a diffuse peritonitis was found In 1 case a mas- 
sive gangrene with numerous adhesions was found 
at operation and no procedure attempted The 
postmortem examination showed a mesenteric 
thrombosis. While definite conclusions cannot be 
drawn from such a small number of coses yet 
these few autopsy records emphasize that actual 
damage of the bowel is the primary cause of 
death in intestinal obstruction 

From a study of these case* u seems that the 
essential factor In lowering the mortality of acute 
mechanical intestinal obstruction is the preven 
tion of damage to th«- intestine from distention 
and the pressure of strangulation Here once 
more applies the oft repeated exhortation to early 
diagnosis and prompt surgery— and may we add 
a word for the importance of skfilfui technique. 
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The roeaiure* a hlch failed to rrnpimire or have 
tlkrered cue to forget tlse*e needi hive not po> 
(4nrrd remit*. 

COXCLT7SIOX5 

x Enteroaiccny drainage of the boweL and 
run band fijtula have not reduced mortality In 
this #0165 of caw u a matter of fact, tioae 
treated b) theae procedures show a vert high 
mortality We bdieve that a fistula, while It does 
have merit* in certain cases, most be justified by 
careful considers Lton of the entire cue before it Is 
performed Others be, It may increase miiead of 
decrease the chances of death 

t Qinpie obstnictlon without actual gan- 
grene when delay has resulted in marked dis- 
tention and absence of peratahb, gives physical 
findings and mortality similar to that of gangrene 
due to strangulation 

j The classification of obstruction into the 
strangulation type with gangrene and simple ob- 
struction u difficult dmically and dangerous if it 
leads to detay in surgery 

4 Distinction between partial obstruction and 
complete obstruction is also difficult to make and 
delay in operating for partial obstruction leads to 
marked increase in mortality 

5 Many cues of obstruction occur from causes 
not apparent from the pa Pent s history and physi- 
cal findings 

6 We beheve that an adequate enterostomy 
proximal to the res ec tion of an obstructed and in 
jured area will prove to be of great value. 

7 Clinical study and autopsy findings show 
that mechanical damage to the inteatine from dis- 
tention and strangulation causing gangrene and 
peritonitis, or peritonitis before the development 
of actual gangrene Is the usual primary cause of 
death in acute mechanical intestinal obatruc 
tkm However in addition to these pathological 
changes, one must never lose light of the marked 
dehydration which is uniformly present in all 
cases of obstruction in our opcuou, the res! ora 
Poo of the body flmds with isotonic salt solutions, 
when administered by intrar enoua and aubcuta 
neons methods, is a life saving procedure 
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SPONTANEOUS RUPTURE OF THE COiOJON BILE DUCT 

A Seqtox or CHoxxDOCHOSTconr 

WTLLIAlf L WOLFSOV JID FA.CS Alto DAVID R LEVtK E.MD Bkxwitt Nnr\ou 


R UPTURE of the common bile doct b ah 
uaunuJ tcddent. Either ft is auied by 
trauma or it u sponUmeou* la origin, the 
traum* being the usual cause 
It baa become increasingly frequent to inter 
rogate the common blie doct by the direct method 
of mdiioc and probing to obtain accurate inf or 
maticm from wuhin the channel, rather than to 
rely entirely upon an a pip raising eve oc a palpating 
finger examining the outndc layer and wall of the 
main biliary tube Owing probably to the more 
ncmerom searches and intubatloc* of the duct, 
ne have had occasion to deal with 3 instance* of 
duct rupture in the put 4 year* There have all 
foikmed choledocho*tom> Our experrace with 
the fint case enabled u* to make a pre-operative 
dfagnotu in the 1 other case* 

The cases are reported in tome detail because 
they depict a distinct clinical entity which may 
be recognised We also offer a few suggestions 
that ma\ help to prevent this grave complication 
arroar or cast* 

Cms I I F ayed 55 Jtin. white ftmsk, had frequent 
ttacks of pi) -atone colic be*mmnf yj yeas* ago A *afl 
bladder nth calculi was removed 15 year* aau FoUowmf 
the opera lice, the pafa it nu mJ as briocr Ekmnr a very 
•erne ternne of binary Co be asmeutrd w ith yseotnc*, thr 
Mdnl was admitted to the hospital and operated on 
vjtmt y, «9 Ja) A chofcdochoatoiny was performed, a num- 
ber of calculi 10 the mnuncai doct were removed, and a T 
tab* **» married Tha poabmreUra coarsa was unereat 
fa) tbe p n pcb ca dared tspfdJy and the tuba was m o ored 
oa Lb* twenty-foarth day after open tun Qaem #7 iqjj) 
Tha patient was borne and wefl for 10 days, when sba&d 
an attack of cramp-tike pama in tbe abdomen ruin tine 
•JtghtfT to the rurit 0/ th* m ter s ca pntaj reason, asaoruted 
with epsjaitnc dtttrers, belching and rectal tenant na but 
without londtmc This attack lasted for y boars Foikrw- 
int thus episode, them ni another senate aevetml days 
UieT which waj more severe and of looser dotation Tk» 
wai accompanied by marked abdnmwti dntendoe and 
refurptabos Tha stools wars large and tool smeftmy 
One week foflowin* thta second attack, tbs woman aram 
aeflered from e wrantip f cramp-lik* pams m the rpsgss- 
trutm, rvdntinj (o tbe nyfct sadc and associated with 
•smew and r ornitlo s: She waa then Inaaedatdy re- 
admitted to tbe hospital (July iS ifjj) 

Flnwsl aerwawstrew r* m/m iwat Tha patjest waj 
acutaiy III, proatratetL icteric, with a matted malar flush 
Tha toeifoe waa dry tha abekwrm ncW Tbrre was a arena 
of fnttnaa in tha rtpht dda of tha abdaoan with aqtdsira 
tenderness at tha level of tha mnhalics* 00 that skk ho 
(laid wars or ihiftloy dullness waa demonsttshle White 
biood count, 10,000 leuco cy tes per cubic nalborter of hiood 
with 78 peT cent pojyraotphowicleare Tha oruve showed 
tfl wmra, (rsdrd j ptes, red biaxi crib, and jrumkj- caati 


Tempera tor* was ©j detrees F Tha pahs rate was too 
per ctlaatr Rasp/jaifcca wrra js per annate i* c^era 
ten, with spinal anesthesia, dack-vd aa abtowmri 
cat itr fiBed with fool smeOtDf bkiodv tfHuy fluid wkfci 
coatamed ahreds of necrotic time After th» iV-H n , 
asperated, a rupture of tbe commas tale doct w as 1 tscahjed 
Intraductal eakruh were felt, but tha crxKtdon of tbepw- 
tleat predaded any attempt to rrewt them at tha tinw 
Threa Pmroae drams were inserted into the aohhrpatic 
arts Th» post ope rathe coarse was ■neveothd «D 
A*mt 14, when the patient had another attack sf pom 
\ Irw months later, she was operated open ayala to rtbd 
of cocnnna doct obstnrtsao, tod the cakrah felt at the 
ptrrioos operation were inno ied. Tils rime a dr» 3 oa<r 
T-tobe was (eft fa iff* lor 7 tnoniha 
It ts of Interest that thb patient was operated woi 
years latrr for a perfondnx Jartapyiwric akrr fat «Wh s 
(astrectomr was performed. \o ulcer wai prrwwt at art 
of the pterioas operations 

Cans R. B ared *6 >eats, wide tonale jsie a hh- 
tory of nnnsrroas attacks of biliary colic ol a moctW dars- 
Uoc. Durin* the last of thfaa attacka ale dev doped >»■ 
dice Do Uay 7, iqu the opezatha notes meslrd that the 
jrsfl hfaddiT waa chrtaacaDy laflamrd. bat nen nWws 
The common tair duct was dilated *od coctarafd a aW c 7 
thick mocold material A cholecystrctceny was peifcnnri, 
(ofkrwrd by a cboledochof tomy a atrsijht robber catheter 
beinj oseil for drama je Tba poatoperatn e rtnist «i» 
erentfol, and the tube waa removed or tlx etoeatk peat 
opera tha day Tb* external wound was tioatd by J**? 
Four days latCT tha patient eipenenced a sadden attici 
of pal* In the abdewna and back, and vomited ars£jti<cf 
food There was no coostteatloa T ofkrwtn* tin letwe, 
she was ra-admjtted to the hospital 
rkyncti tumimUtm There waa ducfcard a k*W 
upper rurtt rectos acar and a rijld abdondsal wall wtaa 
was tender tkroajrhoct. There sras iwpaoed rtwtore 
with distant broth wwmds at both hmg bases. Tends 

sesa waa dr&nlta in tha left coatoiertebrsl avh Uteres 
was noted TWlemperatorawiLsiosilejmsF Thepiw 
rata was 10S per minute Rescaraticna were ss jwr nm 

nte. White blood eoant ifijMiVeococytes with «S pet cett 

pofymorpbcwjwdear cells The *nnr showed a lantt tn« 
of albamm and lak Tbe bknd chemistry waa wbb J 
dwfnom of acute pwncitwtlua was m ade and »-M^c art 
trea burnt wt» adnstd. V roe»tiaop*ph>c Carr * 
vewled that both cGapfua^nntic cuqos were effdoa* 
by aocne aubduphraamato cowditam Tbe timpere mt 
csoanted to rai and n>} de y ret s F Tbe dap ww 
dunc« d to that of ^wotaneon* roptore cf ttanjaw** 
btle duct Tba abdamiml auty wws epewed, a W»t ai*\ 
thetsc brine used, and was tow) to be SQed with bde •* 
noa When tba flwid was suctioned oC a jwy«re t* t** 
common bO. doct wws diadoaed Three <*^***J***t 
were placed in the ream cf the dmi and a stores* 
loom The paWoperaffia temperatore roae to n >7 

dcgrresF Thepabentwajcheatomrfmfc— 

and parenteral fluids, bat despite these 
tb* nest day Tbe culture of the pentooeal find Moam 
BaaOus colt \o neaupiy was obaiaed . j 

Casx 3 T O aged 40 yean, wWte (ewsde, bad 
from bfhaiy coik lor r yrxf At times lia ano-rpcT** 



WOLFSON, LEVINE SPONTANEOUS 

Icterus w»» Intense- During m operation era June 19 1915 . 
a *m»U contracted gnU blidder wa v fnaH xcd. The com- 
mon bEe duct war markedly dilated and contained calculi. 
A eholedochoitomy waa performed with a drainage T-tabe. 
The g*n bladder wu nndiatoriied The postoperative 
courxe wa» oneTentful except for a low febrile trend daring 
the first ii daya. The tube irai removed a week* poat 
operatlvdy and the wound healed. 

She waa readmitted cm Angtat 31 :93a with a a day 
history of pain in the upper abdomen aasooated with fever 
and Jaundice. 

-PAwico/ tiammailon on odtnisnon. The patient waa 
acatdy HL with the right upper quadrant of the abdomen 
tender ana rigid, t healed *car In thh area, a mUd Icterus, 
and moderate abdominal dhtentloc. The temperature waa 
101 degree* F The pniae rate »*' iod per minute. Respl 
rattans were to per minute. A dlagnoais of tpontaneous 
rupture of the common hfle duct waa made, and an opera 
tton was Immediately perforated under a local anesthetic 
When the peritoneum was opened, a large amount of 
blackish-brown biliary flnid was disclosed. This was auc 
tinerrj cS The patient's condition con trairtdlcated any 
farther surgical manipulation. Three cigarette drains and 
1 gauze drain were inaarted The patient had a atomy 
postoperative course for the first 3 days, and then made a 
rapid and complete recovery 

A cartful review of the literature has foiled to 
reveal reports of similar cases, but they may be 
recorded under obscure or indefinite headings. 
From a critical study of these cases, one is im 
pressed by certain striking and definite charac 
tenatics. In brief, the syndrome may be recon- 
structed In this fashion A patient with a long his- 
tory of biliary colic who may or may not nave 
had a previous cholecystectomy, enters the hos- 
pital with definite evidence of common bile duct 
obstruction. The obstruction is relieved the 
proof of patency of the duct is established, a 
choledochostomy is performed, and the patient 
recovers satisfactorily After a time, the tube is 
removed and the draining sinus finally closes. 
Suddenly the patient is seized with upper ab- 
dominal pains vomits becomes distended^ is fe- 
brile, has a copper} red malar flush, is Ictenc, and 
prostrated Rigidity and tenderness develop in 
the upper abdomen Leucocytosis and poly 
nuckosis are present. The abdominal cavity is 
re-opened, and is found to contain a tremendous 
amount of admired tjibary fluid. 

Acute pancreatitis is the condition most likely 
to be confused with this syndrome. If it is realised 
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that a spontaneous rupture of the common bile 
duct may follow choledoch ostomies, an immedi 
ate abdominal operation will be performed in 
stead of Instituting any expectant treatment 

The etiology of the spontaneous rupture of the 
common bile duct is probably a subacute infec 
tious process at the site of the cholcdochostomy 
With the drainage tube in stiu, this process is 
adequately protected. However, when the tube 
is removed and the common bile duct begins to 
heal, the granulations are soft and friable, and 
the exudate covering weak and insecure Any 
undue strain on the wall of the duct at this point, 
because of increased pressure, may cause a rup- 
ture. Once the bile escapes into the peritoneal 
cavity, a widespread peritonitis may develop 
That bile causes such a reaction has been proved 
many investigator!. There is also the poli- 
ty that many of the localized subhepatic pools 
that follow common duct intubations have re- 
sulted from a rupture of the duct, the collection 
being walled off from the general peritoneal 
cavity 

To prevent such a sequel to choled ochoa tomy, 
we advocate that the T tube or rubber catheter, 
when removed, be replaced by a straight rubber 
tube of the same diameter into the original smua. 
This tube is to remain for a long period of time so 
that effective removal of all infectious material 
may be maintained until the duct is given ade 
quate opportunity to repair solidly the damage 
done by the trauma of the operation and the 
pathological process 

btjuuaby 

1 Three cases of spontaneous rupture of the 
common bile duct are reported following choledo- 
ch ostomy 

a The diagnosis may be made before opera 
tion hy the recognition of this definite climral 
entity 

3 Imm ediate operation under local anosthe 
sia is indicated. 

4. The etiology of this complication of choledo- 
ch ostomy is discussed. 

S A means of prevention is suggested. 
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CONGENITAL CYSTS AND FISTU- 
LA OF THE NECK 

T HE study of congenital cysts and fis- 
tul* of the oeck Is of great Interest from 
an embryokjgical standpoint a knowl 
edge of their development affords the surgeon 
not oral) an exact map for the field of action 
but also an understanding of the many Intri 
cate fascinating and rapid transformations of 
organic anlagen so that he Is better able to 
cope with such tumors In the mam congenital 
cysts and fistula: of the neck are divided mto 
two groups median and lateral 
The median cysts and fistula- have been 
recognized as having the course of the anlage 
of the thyroid which was discovered by His 
who found that in its coarse through the 
tongue this tract was always a solid cord 
never a tube with a lumen At times high 
columnar and again pavement cell epithelium 
was found m the persistent thyroglossal duct 
and for the most part there were several par 
allel ducts with much lymphoid tissue around 
them and dusters of acinous glands. This did 
not conform with a thyroid tissue origin. U ere 
these larger ducts formed by such acinous 


glandular material? The epithelium Is of ex± 
different appearance that this origin can be 
readily eiduded In early stages of the thyroid 
anlage we see a comparative!) large linguzl 
duct, the channel which leads from the fora 
men caecum into the tongue and from the 
bottom of which the thyroid anlage develops 
ThU lingual duct is not onl) relatrvel) large 
but it has in addition branches which run b 
part partlld to the main channel. Even in 
the normal adult the channel leading from 
the foramen cecum vanes considerably m 
length. It is rather probable therefore that 
the thyroglossal duct is an abnormally long 
and persistent lrngnal duct It has been 
argued that thyroglossal duct fistubc never 
have an opening into the foramen crcum 
ThU is not correct however It is true that a 
probe inserted mto the fistulous tract is ar 
rested chiefly at the hyoid bone bat this b 
due to a kinking or to a local obEterztk® 
which very often occure at this point The 
h>tnd receives cartilaginous form in the be- 
ginning of the fifth week of embryonal life 
when the normal thyroglossal tract has van 
lshed. If a duct" peraists at that time the 
hyoid may develop behind it which is the 
most frequent happening or it may bdode 
the rVmnnd , or In rare cases mi) develop b 
front of the duct Very frequently the duct 
is kinked off or entirely obliterated at this 
point. However in some cases the whole 
r-hanrid could be injected. Takeda could in- 
ject the fistula even from the foramen cecum 
and found that the injected fluid afpeartd in 
drops from the outer fistulous opening. Tbc 
lymphoid tlsaue and the dusters of mnct»s 
gift ads accompanying the duct lumin* can be 
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explained as having been drawn along from 
the surface The great mass of lymphoid 
tissue at the base of the tongue called lingual 
tonsil, reaches anteriorly to the foramen 
czecum A thyroglossal duct which is still 
present In later life is probably the result of an 
abnormally long and persistent lingual duct 
which was drawn downward in the fourth 
week, of embryonal life by the very rapid 
descent of the thyroid onlage In the majority 
of the cases fistula; are caused In postnatal 
life by perforation of a pre-existing cyst. An 
adenoma or a carcinoma may develop from 
an embryonal inclusion such as described and 
for this reason it will be worth while to study 
and make note of the exact site of the earliest 
beginning of a carcinoma of the base of the 
tongue, some of them have been found to 
have originated at the foramen aecum 

The lateral congenital fistula; are not as 
readily and as definitely understood as to 
origin as are the median ones. In the lateral 
hstube several embryonal structures are pos- 
sible sources. 

The second branchial deft and pouch were 
thought to have a part in the formation of 
lateral fistula This assumption was based on 
Rabl s demonstration at this location of a very 
long and narrow channel like formation 
(Rabl s duct) The assumption that lateral 
hstulre originated exdusively from the second 
gill deft was not accepted by other students 
of embryology They believed that the other 
defts, not the second alone, might be the 
cause of such cysts and fistube. Then, in 1912 
Wenglowshi after a thorough study of a large 
amount of material, published a report in 
which he conduded that the thymopharyn 
geal duct, because of the persistence and 
elongation of the primary thymus anlage 
which contains a vesicle was the sole struc 
ture responsible for the production of lateral 
cysts and fistulte The thymus is a derivative 


of the third pharyngeal pouch Thu view 
prevailed for a long time and undoubtedly in 
many cases, perhaps even in the great ma 
jonty, the condition was brought about b> 
such factors This viewpoint did not remain 
unchallenged, however, for in 1927 Nyiander 
published an account of his embryological re 
search which led him to contradict Weng 
lowski’s views inasmuch aa he did not believe 
RabPs decision was applicable m oh cases. 
Nyiander dauned that even the majority of 
the lateral cysts and fistula; were due to a 
persistence of Rabl’s duct The surgeon can 
decide promptly m a given case whether he is 
dealing with one or the other variety of fistula;, 
this is possible through his knowledge of the 
relation of the channel to the carotid vessels 
In early embryonal life the external carotid 
runs straight upward from the common caro- 
tid, both vessels lying in front and mesial to 
the branchial apparatus The internal carotid 
Is the axis ol the third branchial arch which 
it traverses from in front backward Any 
evagination from the second pharyngeal pouch 
traverses therefore the space between the w 
temal and external carotids, the internal caret 
id lying posterior, the external anterior to the 
fistulous tract If the fistula Involved U of the 
tbymopharyngeal duct type, the tract must 
lead around the outer side of both carotids be 
cause the thymus originates from the pouch 
underneath the third arch Future exact obser 
vations will have to be made to determine the 
relative f requency of the two origins mentioned 
At present the question U still sub judiu 
In a field in which rapid transformations 
take place as in the branchial apparatus with 
its derivatives many diverse embryonal Inclu 
sions are very possible, Indeed, several rare 
isolated cases of fistulas or cysts from other 
sources are described In the literature 

Embryonal epithelial remnants, according to 
Cohnheim’s theory are a source of neoplasms 
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and in the branchial apparatus maj give rile 
particularly to adenoma and caranoma A 
bran chi ogenous carcinoma of the neck near 
the bifurcation of the common carotid is not 
very infrequent Vs in easel of carcinoma of the 
base of the tongue it wfli be of interest to 
investigate wherever possible, the exact Loca 
tlon of the first appearance of the carcinomata 
of the tonsillar lodge. Thej are not so verj 
rare and some of them mi) be dne to a rem 
nant of the lateral » tinctures mentioned. 

AmifOLD ScHTVTXKt 

SURGICAL SHOCK 

T HE modem tendency in surgery Is to 
classify all forma of acute circulatory 
failure complicating operations and 
rounds, except organic heart failure under 
the head of shock The causes ma> be 
grouped under three general beads, namelj 
disturbances in vascular tone, disturbance! In 
blood volume and disturbances of tissue* and 
tissue fluids The importance of the first two 
has king been known but that of the last ha* 
come to light onlj in more recent years. 

Disturbance* in vascular tone are brought 
about mainly through the nervous system 
There is much un certain tj a* to the rile which 
they play in the production of surgical shock. 
Pure psychogenic disturbances may produce 
marked lowering of blood pressure as teen in 
ordinary syncope which shows many of the 
features of the shock syndrome The systolic 
blood pressure may drop to as low as 50 or 
60 millimeters mercury and slight bradycardia 
develop with resulting unconsciousness, but 
the reaction is, as a rule of short duration. If 
a severe wound, resulting in pain and loss of 
blood, is accompanied by such a psychic reac 
tion it greatly increases the likelihood of the 
development of a prolonged state of d rails 
tory depression and may lead to shock Af 


ferent Impulses resulting from nerve stimuli 
tkm from wounds and operations have long 
been held to preefpitate shock independent of 
psychic action b> directly influencing the 
vasomotor centers with consequent lowering 
of hlood pressure. The mode of action has 
been variously interpreted as an exhaustion of 
the medullary vasoconstrictor center reflex 
inhibition of the vasoconstrictor center or 
stimulation of themed ullary vaaodilitor center 
and there is as yet no unanimity of opinion 
Neurogenic fall of blood pressure is most 
definitely seen in connection with opera bom 
on the abdomen especially on the stomach and 
gall bladder in which it occurs In ipprtrn 
mately 10 per cent of the cases The anes- 
thetic may be either local or general. The 
blood pressure falls during the early part of 
the operation and In the absence of harmor 
rhage. The various pathways of the causative 
afferent impulses that have been considered 
are the vagi the splanchnic*, the upper lum 
bar sympathetica, and the intercostoab- 
dominal nerve root*- The reaction has been 
most frequently attributed to the vagus, but 
there are important objections to this theory 
especial]} since It is impossible to reproduce 
the condition b} all types of stimuli tkm of 
vagus fibers beneath the diaphragm There tf 
an accompanying mild bradycardia but the 
respirations show little change The reaction 
passes off as the intra-abdominal operation is 
completed and has usually disappeared by the 
time the abdomen is sutured Ordinarily it 
does do damage to the patient and unless 
blood pressure readings are taken the anes- 
thetist and the surgeon may be unaware of its 
intensity If the operation is prolonged and 
complicated by other shock producing occur 
rences as hemorrhage. It may assist in lead- 
ing to a marked state of shock. Epbedrioe 
usually causes its prompt disappearance and 
should be given if the reaction Is prolonged- 
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There is much uncertainty as to whether or 
not stimulation of the large nerve trunks in 
other part* of the body ever causes a marked 
fall in blood pressure when psychic Influences 
are eliminated Cutting and pinching nerves 
at operation and electrical tetamzation of 
nerves in experimental animals results in a 
rise rather than a fall of blood pressure How 
ever in cases of extreme injury and prolonged 
and extensive cutting operations where a 
number of blood pressure lowering factora maj 
be active it la often Impossible to exclude affer 
ent sensory impulses as a contributing agent 
Hyperactivity of the sympatho-adrenal sys- 
tem resulting in prolonged arterial spasm has 
been considered as one of the causes of shock, 
and the recent work of Cannon and Ereeman 
supports this view The eventual effect of the 
vasoconstriction is to damage the capillaries 
increase their permeability, concentrate the 
blood, and reduce the circulating blood vol 
unit More clinical evidence Is needed for 
acceptance of the view that this is an impor 
tant cause of surgical shock. 

Loss of blood is of course the most impor 
tant cause of acute circulatory failure and its 
significance is too well known to warrant dis- 
cussion here. Suffice it to say that failure to 
recognise the extent of internal and even ex 
temal hemorrhage often leads to the errone 
ous assumption that other factora are respon 
sible for the state of shock. Loss of blood and 
psychogenic and neurogenic reactions are the 
three conditions that may bnng about rapid 
fall in blood pressure with the accompanying 
picture of shock However a patient with a 
tumor of the adrenal medulla (theocbromocy 
totna) may be thrown into a critical state of 
high blood pressure and rapid pulse presum 
ably from hyperadrenaliruemla by an operation 
ot injury (as a fracture of the hip recently 
observed) with a foil in blood pressure before 
the death 


Recent studies have shown that loss of 
plasma as by experimental plasmapheresis 
results in reduction of circulating blood vol 
nm e, concentration, and stagnation of eryth 
rocytea and a gradual fall in blood pressure 
with accompanying manifestations of shock 
Blalock showed that sufficient plasma may be 
lost from manipulation of the intestines of dogs 
to create Bhock but such an occurrence is 
rarely a complication of operations on man 
Alterations of the tissues and tissue fluids 
as a result of local injury or constriction of 
the circulation may lead to a state of second 
ary shock The cause has been considered b> 
some to be a toxin formed in the damaged tis- 
sues which enters the blood stream and pro 
duces general toxic symptoms The toxic 
agent was thought to be histamine or a his- 
tamine like substance in the case of both 
wounds and limb constriction Recent expen 
mental investigations have failed to show the 
presence of a toxic substance in the damaged 
tissues or circulating in the blood following 
either trauma or limb constriction This does 
not exclude the possibility of the existence of 
traumatic toxnnma. However, these investi 
gations have also shown that as a result of 
extensive wounds there is escape of plasma or 
blood, or a combination of the two, into the 
tissues in quantities sufficient to create a state 
of shock. In some cases the blood vessels may 
be tom and hxemorrhage may be the main 
cause of circulatory failure If the limb is 
traumatized without tearing \essels the main 
cause is extravasation of plasma with a 
resultant blood concentration The fluid pro- 
ducing the swelling in traumatized limbs has 
been found to contain as much as 5 pier cent 
of plasma proteins. Prolonged l imb cons trie 
tion results in increased permeability of capfl 
lanes and following release, the part swells 
markedly from the escape of plasma Into the 
damaged tissues This dislocation of plasma 
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proteins may result in impairment of drcu 
lation and abode that prove* fatal before 
fiign* of gangrene have had time to develop 
Bum* and freezing have been demon* tra ted 
to produce circulatory failure In the tame way 
Raima protein* axe gradually poured out into 
the damaged tiaauea in tuch quantities that 
marked blood concentration and reduction 
In circulating blood volume are brought 
about explaining the state of *hock which 
may develop without the assumption of the 
formation of toxic substances 
Swingle and co- worker* have reported that 
deficiency of adrenal cortex hormone result! 
in increased permeability oi capillaries and 
km of plasma with blood concentration and 
lenouB reduction in circulating blood volume 
They assume that this plays a rile In surgical 
shock but clinical studies are wanting for 
substantiation of the view Prolonged low 
blood pressure from an> cause Increases capll 
lary permeability with loss of plasma and 


eventually of erythrocytes with irreparable 
da mag e. Blalock ha* recently *hown that 
this hold* for hemorrhage and that after 
blood pressure has been low from til* caus e 
for three or more hour* abundant blood 
transfusion falls to arrest the escape of plas- 
ma and blood and to rehabilitate the arcu 
lation 

Clinical experience has shown that a* long 
a* permeability ha* not been lenously dam- 
aged low blood pressures usuaD> respond to 
fluid administration — best to blood tram- 
fusion but also well to physiological nit 
solution But when the permeability ha* be 
come too great whether Irom nervou* in 
fluences hemorrhage local trauma, pro- 
longed constriction bums, or freezing the 
administration of fluid* serves to to crease the 
amount of plasma poured out of the drcuk 
lion other locaH> or generally or both, and 
a fatal termination is the almost Inevitable 
result D B Phesiutt* 



EARLY AMERICAN HOSPITALS 


THE WOMEN AND CHILDREN’S HOSPITAL 

BEULAH CUSHMAN B.S., M.D., Chicago ItUKoa 


T O write the history of the Women and Chfl 
dren’s Hospital one must go back farther 
than the day when the doom first opened on 
the modest little dispensary and hospital that has 
gradually grown to an organization of its present 
size. One must go back to 1829, to the birth of 
Doctor Mary Thompson, who as a pioneer woman 
in medicine, organized the small unit to serve the 
Immediate needs of women and children more or 
leas destitute following the Civil War She 
dreamed dreams ai she worked tirelessly to 
realize her ambition — dreams that were kept 
alive, in spite of many trials finally to mate 
nahxe into the present organization. 

Doctor Mary Thompson was bom m New 
York State, was educated in the East, and came to 
Chicago In 1863 She had been preceded by two 
women who had made an unsuccessful attempt 
to found a dispensary for women and children 
but thorplans had been abandoned. At the tune 
Doctor Thompson came to Chicago there were 
two hospitals in the city Neither permitted 
women physicians to utilize their faculties and 
one did not accept women patients. At this time 
the Civil War was at Its height. Medical fadli 
ties were limited for those not actually engaged 
in the war since most of the physicians had been 
enlisted for services on the battlefield. Drugs 
were difficult to obtain and few people had the 
money to pay for them. Friends of Doctor 


Thompson appealed to her to help alleviate the 
suffering of the women and children of the city 
as well as of the many people who had migrated 
to Chicago from the East She organized a dis- 
pensary and arranged with a group of druggists 
to provide medicine at reduced prices. Many of 
these patients, however were unable to benefit by 
the medical advice and care that she could pro- 
vide because they m some case* had long dis- 
tances to travel to and from the dispensary and 
were not In physical condition to stand the 
strain. Out of this pressing need, in the winter 
of 1864-65 the plans for the founding of a new 
hospital were formed. On May 8, 1865, a build 
mg situated at Rush and Indiana Avenue, was 
opened. It provided 14 hospital beds a dis- 
pensary , and a drug room. Daring this first year 
the hospital treated 202 patients. The charge 
was presumably five dollar* a week, but It is re- 
corded that out of the 203 patients only one 
patient paid m full for her care. 

In its second year the hospital had already 
outgrown Its facilities and was therefore moved 
to a residence at 212 Ohio Street It was while 
located here that the hospital met its first opposi 
turn. A petition was filed against it oj a 'nui- 
sance. ’ The original incentive for this move 
seemed to be that a man wished to rent for a 
stable the barn of the residence, which was serv 
ing at the time as a laundry for the hospital. The 
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charge was investigated, the health deportment 
reported that the laundry wu dean and 
healthy and the Inatituaoa wu allowed to 
continue 

Three year* later the h capital again needed 
larger quarters, and this time It wu established 
at 402 N State Street. It remained there until 

1871 when unfortunately the hospital was one 
of the victims of the great Chicago fire In 5 
minutes, according to cxic dramatic report, the 
bunding was burned to the ground The patients 
were transferred to another house but they were 
soon again forced to leave because the fire had 
spread. All of the material a»eu of the hospital 
were wiped oat aave for tao pillows a blanket 
and a piece of carpet 

With these remnants, at the instance of the 
late F B Gardner Mrs \\ G Dvms, and other 
interested fnends a vacant house was taken at 
598 West Adams Street which was soon carpeted 
with mattresaes and patients from auk to base 
ment No bedsteads could be had at the time 
Here helpless women and children suffering from 
general itckneas induced b\ f right, exposure to 
excessive fatigue and fire followed b\ cold ralna 
were given food and medicine On the 13rd ot 
December 1871 the Hospital a as moved by the 
Aid and Relief Society to the Barracks on Throop 
and Hamson Streets When the demands pro- 
duced by the fire had ceased It moved in April, 

1872 to 157 Center Avenue where it remained 
until the opening of the earlier building at Adams 
and Paulina Streets, February t6 1873 In 1873 
in acknowledgment of public service, the Relief 
and Aid Society gave the hospital 825,000 00 with 
which the site at Adams and Paulina Streets was 
purchased The commodious house 00 this site 
was transformed into a hospital, the small barn 
00 the rear of the lot bong used for the Women s 
Medical School In 1871 it founded the first 
training school for nurses m the middle west In 
1885 the hospital moved into a five story brack 
and stone building specially planned for it The new 
building at Paulina and Adams Streets, was 
opened December 10 1885 and remained the 
home of the organization until the opening of 
the present hospital at Ashland and Maypole 
Avenues m January 1919 the present budding 
providing facilities for 100 patients. 

In glanang through the records of the hospital 
one finds many interesting little touches that 
must have been of great significance to the hos- 


pital Food la frequently mentioned, from which 
*e may gather that the endowment of the hos- 
pital wo* so meager that even its immediate needs 
nad to be met by the generosity cf fnenda Pfl- 
krw cues, garments for the patients, quilts, and 
similar equipment were provided by individuals 
and groups. Material for bandages was provided 
by gifts of old linen. The Thud Presbyterian 
Church contributed one and a hall gillom cf 


nine. 

The present hospital la a very different in- 
stitution from that formulated out of the need* 
of Chicago daring the Civil War The hospital 1 
staff a composed entirely of women phyodam 
It offers surgical, medical, and obstetrical care, 
maintains a well equipped \ ray deportment, 
which is adequate not only to aid in diagnosis 
but also to carry out treatment as indicated The 
hoapitnl also operates the third largest dupeniary 
service In the dty The Emergency WelLue Re- 
lief provides a fund for the care of 20 hospital 
patients and 65 dispensary patients a day The 
Institution sustains a standard of wort, tint 
make* it acceptable by the American Medico! 
Association for the training of internes A heme 
for nurses was maintained from 1873 to 1950 

One of the unique branches of the work 0/ the 
hospital is The Mother s it ilk Bureau organized 
and established by Dr Bertha \ic Hooaen In 
1930 This organisation famishes mother s miH 
to the hospital* In the dty for babies who are 
undernourished or for some reason do not tol- 
erate the usual artificial formulas. The null 
is obtained from mothers who have undergo."* 
very complete physical examinations, and who* 
babies not onlj are not using all of the milk 
the mother has, but are also found to be dong 
well on the mother's mhk they are amov- 
ing The donors and their babfes are care- 
fully supervised to ascertain that the mother 
eats properly and that her own baby is w* 
being sacrificed for the financial remnnestioc 
the milk brings The milk Is collected with 
great care a transported In special iced ctr tam- 
ers, and Is never used If more than 24 hours da 
The Bureau distributes about 1500 ounces 1 
mceth part of that being given away to farmfio 
unable to pay fox it, for the slogan of the 
ration promises that no bfthy In Chicago sfiaQ 
the for lack of mothers milk. This depwrtmwt 
was founded in 1930 and has its dtstrfwrtjsg 
center at the Women and Children s Hoepftal 



THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T O ui u medial students to years ago two 
textbooks of lurgerv seemed to stand out from 
a considerable number of available and popular 
one volume works because of thdr conciseness, thedr 
clarity of expression, and their stimulating Interest 
To these, Stewart s Manual of Surgery and deOuer 
vain s Suretcol Diagnosis lias in recent years been 
added a third, 1 whid is the best single volume work 
covering the field of »urger> that we have had the 
opportunity of reading 

The necessity for a third edition of Homans A 
TeUbook of Smrgtry only 4 yean after it* introduction 
to the radical profession indicates how popular it 
has become In this abort period- Many features con 
tribute to this well deserved popularity the book Is 
first of all, an attractive and pleasing example of the 
book maker’s art the Illustrations are well chosen 
carefully drawn, and truly illustrative they do not 
detract from the subjects concerned b> excessive 
sire and needles* emphasis on trivial details the 
historical sketches which introduce many subjects 
provide a background which is both interesting and 
essential to the student who would truly grasp 
surgical principles and practice the bibliographical 
Index is exceptionally complete and Ingeniously 
arranged to enable the reader to find aulckly the 
source ol the author’s material Finally and of 
greatest importance. Is the well balanced present* 
tion of the tremendous number of subjects indaded 
in general surgery To have taken the lectures and 
papers of many different individual* interested In 
widely separated fields of surgery to have welded 
them into a homogeneous whole to have filled in the 
many and extensive gaps untouched by the author’s 
associates, to have omitted so wisely the obsolete 
material that hsi been allowed to encumber many 
of the older books, and to have produced finally a 
thoroughly Interesting readable and well considered 
textbook of surgery seems to us an sdmlrable 
achievement and one that deserves unstinted praise. 

With specific reference to the new edition the 
publishers list on the Inside page of the jacket some 
thirty subjects “which have undergone correction 
or been newly introduced In the third edition. 

The new material in the author’s prefatory 
words, has been incorporated without a change in 
pagination under the plan that for everything fresh 
that comes in something stale must go out.” We have 
not been able to recognize the stale that has gone 
out but have seen many evidences that the author 

\ Textwx* ct Scxarrr By Job* Howm*, M D *1 ad Spon*- 
4*M, dire*, Biiinat, Mirjt**! CWrinC.TbonM.iau 


has labored diligently to indude In this new edition 
the worth while contributions of the past few years. 

Smore* L Koch 


A NY literary work which reaches its fourteenth 
- edition and which has been translated Into 
seven foreign languages has achieved a position of 
unquestioned Importance. May’s Distasrs of the Eyt* 
made its first appearance in 1900 and for many years 
has been probably the most widely used text on the 
eye for general practitioners and medical students, 
both In the United State* and In several other 
countries. Daring the past year the seventh British, 
the ninth Spanish the sixth Ita li a n, and the third 
Chinese editions have been Iseped. 

The secret of this wide universal acceptance has 
been the fulfillment of the original conception of the 
author to create a book on the eye not for the 
ophthalmologist but for the student of mediane and 
toe general practitioner of medicine Theoretical 
considerations, detailed discussions and descriptions, 
and the more unusual ocular conditions tire carefully 
avoided or only briefly mentioned. The language fs 
concise, simple, and explicit There are many ex 
cdlent Illustrations, including two new colored 
fundus plate*. 

Much of the material has been rewritten for this 
fourteenth edition in an attempt to eliminate the 
obsolete practices usually carried along from one 
edition to another In worts of this kind. The newer 
treatment of retinal detachment has been abl> 
handled and brought up to date there have been 
revision* on anatomy pathology and ocular 
motility 

It may be questioned that ophthalmological optics 
and refraction lbould be assigned 63 pages In a work 
of this scope, intended for and used by the man In 
general mediane and not by the specialist. It is too 
detailed for the former and insufficient for the latter 
Many’ minor criticisms might be offered on such 
points as the rile of the staphylococcus In the pro- 
duction of scute conjunctivitis, the Importance of 
pain a* a leading symptom of retrobulbar neuritis, 
the rather frequent mention of the use of leeches, 
and similar points not strictly in keeping with 
modern practice. 

The fine points of this book are too numerous for 
a few faults to outwtigh them and with the improve 
mentt and revlilons of the present edition it should 
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continue to occupy first place In popularity sroong 
students and practitioner* of central methane. 

W ITT TAM A Mora J* 

T HE new edition of A Ttxibcck tf RacUricloiy 1 by 
Z Lower »nd Bayne-Jones, I* remarkable for the 
extent to which it ha* been brought up to date Bot 
even more *o la the element of fair judgment with 
which the author* have evaluated the wide variety 
of recently published artldei 

Even the recent medical graduate who examine* 
this book, will bnd evidence of new and major ad- 
vance* In the subject of bactmolop’ with definite 
bearing on clinical medicine The older fra dnateaDl 
note that a venUble flood ha* passed under the 
bridge since hi* day as student o! this science 
The author* have taken a definite forward »tep In 
•ejecting and presenting material* touto indicate 
the application of bacteriology and Immunology to 
dinicai methane rather than to present the strictly 
dlajpostk aspect Yet at the mot time they have 
made a Nailable a aealth of information * inch has 
been adequately digested and correlated so as to 
eluodate biological principle* 

Thu book has particular value a* a reference 
volume, giving to ita reader information published 
ii Late a* 10J4 The material ha* been I aim J a deed 
bv the author* and presented in a manner that 
make* it readily available \a to It* use as a textbook 
for medical students cme venders if the average 
medical curriculum allots to the course in bar 
tenology sufficient tune for the atudent to cover 
adequately the essentials in this book 

The chapter* on the bactenologr of milk and 
water ba\ e been eliminated, to provide, aa stated by 
the authors In the preface space for a presentation 
of some of the great mass ol newly acquired mate 
nai One wonder* if the time has not come when 
the chapter on parasitology can be omitted from 
textbooks of bacteriology and given over to the 
pcotoxolopsi, for parasitology teems in some re- 
ipects less related to the science of bacteriology than 
does the bacterial content of mlTV and water *od 
their sanitary significance 
The recent development* In bacteriology have 
more prominent place In this book. 

The newer Infectious diseases as tuUrrmia and 
unduls nt fever art more exte nd v etr described and 
discussed than usual 

Among the more recently developed and Im- 
portant fields of immunology be* nog directly on 
clinical medicine b that of the soluble specific sub- 
stances This subject la adequately handled, as 
would be expected since the senior author was a 
pioneer in this field. Bacteriophage therapy Is dis- 
c-owed In the light of recent experimental studies, 
and its vaino aa a therapeutic agent Is questioned. 
More apace might have been devoted to the presents 
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tlon and discussion of the experimental eriince oo 
which the author* based tbdr coraiuiioea. diw 
bacteriophage has been so widely heralded as a 
panacea In the treatment of Infections 
In this book the authors hare cmphi*Jred tiw 
fact* and established principle* of the science of 
bacteriology The unesti bOshed and t he ore t ical ha* 
been folly presented and different opinfcm* on con- 
troversial subjects pres en ted and controversially 
dbcusaed. Aim W tViure. 


T HE recent publication of the fifth edition of 
Professor FoUn * LebcraSerj 11 cm mo! tf Bit- 
Upral Cktmistry vrlli Sap firm ml * again bring* to 
date a rolume outstanding because of the originality 
and productivity of its author whose methods com- 
prise a large part of the contents The snangetnent 
is the same as in previous edition*, the material de 
cjned essentially lor daw Instruction bring arranged 
in a series of ten parts deaimg w Ith elementary con- 
siderations of volumetric analysis, catalvsb and 
enxyme action, fats, carbohydrates, protein*, urine 
analysis and metabolism blood, none, and bile 
Wherever posalble quantitative methods of slab 
are presented, there besng a minimum of perch 
qualitative experiments 

The discussion (Part i) of the essential el e m ents 
of chemical equilibrium, the proper selection of an 
indicator for titration and what occurs during the 
titration of an add and base, b so dearly and stapfr 
presented aa to be w itMa the cow prehension of «y 
non- mathematical student One wishes, b ow era, 
that a few simple experiments had been devised to 
Illustrate the principles discussed. The material con- 
tained in Part 5 on proteins b devoted chiefly to 
color reactions and precipitation tests. In tier 0/ 
the amphoteric nature of protein, It s e ems to the re- 
viewer that a section devoted to colloidal cbemhriy, 
or to a few experiments fflustratlre of the coOcibJ 
behavior of proteins could be added with advantage 
An experiment on the bofectric precipitation cf 
protein would acquaint the student with » method b 
general use In research and Industry todar H* 
methods of quantitative urine analysis are Intro- 
duced In Part 6. Significant changes hare bet* 
made In the uric add method which rffmlnishei tb 
interference by polyphenols and other tubstanco- 
Parts 7 to 10 remain the same as In earlier editing* 
Probably the moat valuable material cf the bed 
b contained In the supplement. The section fc* 
undergone the greatest revision- Professor Folm Ira 
discussed in detail the various step* In the mort 
compEcated procedures of blood and urine anabm- 
where difficulty may be experienced In learning tb* 
methods. In the section on urlnaly*!* a tentatixt 
colorimetric method for the determination of pheo^J 
has been Introduced, Llovd * reagent and oxalic sod 
being owed to remove the Interfering uric add. Ja 
the section on blood analysis the usa of an unliked 
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bkxxl filtrate originally devised for the determlna 
tion of uric add, has been extended to the method* 
for blood sugar creatinln, and non-protein nitrogen. 
The author justifies iu use in the following abate- 
ment 1 Doubtleo there l* at !U room for difference* 
of opinion aa to whether Indiffuafbie fired material* 
of tne red blood cell* thould or ihould not be In- 
cluded In some of the analyse*, but the view is taken 
here that the Induaion of auddenly disintegrated cell 
material* doe* not belong in the determination of the 
level* at which definite well known material* are 
being transported to and from tissue- New micro- 
method*, with but o 2 cubic centimeter blood have 
been introduced for the estimation of non-protein 
nitrogen and uric aad, together with the author 1 * 
well Known micro-method for blood sugar which 
requires but o i cubic centimeter blood. Explicit 
direction* for the purification of reagents required 
In these a* well a* in other procedure*, are given 

A* in previous editions, the method* for Inorganic 
constituents of urine and blood devised by Professor 
Flske and associate*, and for total fatty add* and 
cholesterol In blood plasma by Professor Bloor have 
been Incorporated 

Not only doe* thie volume fulfill its purpo*e as a 
laboratory manual (or medical student*, but it is 
especially valuable to all engaged In routine blood 
and urine analyiia and reaearch C J Faxxrs. 


'T'HE Cancer Control Organization for Edinburgh 
I and Southeast Scotland was inaugurated on 
March a, 1954 The purpose of the organization is 
the investigation the care and the control of cancer 
The volume reviewed here la the first publication of 
the new organization and present* a »tatl*tical iur 
vey of the result* of the treatment of cancer In the 
Royal Infirmary 1 

The introductory chapter consist* of the chair 
m*D a address by Mr 1 J U. Shaw If this small 
volume contained nothing more than the chairman a 
address. Its publication would have been fully justi- 
fied 'Those who have attempted to pronounce a 
brief but comprehensive statement of the cancer 
problem to a mixed audience fully appreciate the 
difficulty of this task. Mr Shaw has accomplished 
this task admirably The presentation Is dear con- 
cise and beautifully composed. The point of view 11 
sound and well balanced. No one who Is interested 
in the subject of cancer control ihould fall to read iL 

Three hundred and thirty three case* of carcinoma 
of the female breast and one carcinoma of the mal e 
breast are analyzed. The radical operation, tome 
time* combined with radiation, ha* been the treat 
ment of choice In the operable croup Cancer of the 
tongue i* treated by Interstitial radiation. 

It is quite evident that one of the important 
handicap* in the work of this Institution is the In- 
adequacy of radium fa till tie*- The radium bomb 
doe* not contain suffident radium to prove an 
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effective Instrument. The minimum must be oue 
gram preferably it should contain two grams. 

The publication contains further statistical data 
and the methods of treatment of other forms of 
neoplasm. It is quite evident from this publication 
that this group is making a sound and intelligent 
effort to execute modern cancer therapy 

Max Crraxsu 


A REMARKABLE book is Ctrutfo Gdsirtca * 
The author Manuel Cora chin, is a distin- 
guished professor of surgical pathology In the med- 
ical school at Barcelona and chief surgeon to a large 
hospital He has had a large ditucal material, and 
one needs only to glance at the extensive and well 
chosen bibliography scattered throughout the book 
to see that he has been a tremendous reader Re- 
markable for a European is the fact that he is 
thoroughly conversant with Amen can contributions 
at well as with those of his own country France, 
England, and Germain The book 1 * beautifully 
printed on fine paper and it is beautifully bound. It 
would be a source of lifelong pnde to any publisher 
in the world. The Illustrations are many and they 
are well reproduced. 

Particularly remarkable la the lavuVmess with 
which good colored photographs have been used 
Many of the roentgenograph* are particularly rater 
esting because the technloue of Berg and other* has 
been used to show the folds of the gastric mucosa. 

It is unfortunate that so few American surgeon* 
read Spanish, for there Is much in this book to in 
tereat and help them. Actually there is no book in 
Englkh covering the field *0 extensively or so beauti 
fully a* this volume and it* companion will do 
A large part of the book is taken op with hints on 
the examination of the patient. There Is much 
valuable material also on the anatomy physiology, 
and pathology’ of the stomach There are beautiful 
colored repre»entationa of what can be seen through 
the gistroscope. 

Much space is given, as one would expect to the 
problems of ulcer and cancer In addition man\ 
pages are given to the discussion of the rarer lesions 
of the stomach. 

The author gives more space to problems of 
gastritis and gastroptosi* than most American sur 
geons would give So far as operating for ptosis 
goes, he points out wisely that even if an operation is 
done the patient must be treated medically for a Jong 
time with rest and an over feeding diet 
About the only criticism that one might make 
after reading here and there through the book is that 
the author might well have trusted more to his own 
experience ana wisdom and less to hi* extensive 
^ of what others h * vc ■written. The 
physician or surgeon looking for help Is grateful to 
who has prepared a good review or abstract 
of the literature, but often he U even more grateful 
for frank statements b\ a man of wide experience 
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The second volume a to contain chapter* on pit 
operative and postoperative an, anaesthesia in- 
dications for and technique of, tic various opera 
tarn* on tbc stomach, rara or dku*ed operation*. tic 
stomach that haa been operated on, the remits ol the 
vanou* operation*, and the bad result* sometime* 
obtained after gastro-enterostoray and gastrectomy 
C*A*Lr* 2 I Mato 
Waitt* C Alx »r> 


T BE volume 1 entitled Fereii* flWr 1* Air end 
Food Passapi by Dn CbevalkT and C L 
Jaclacra hai long been awaited both In the roent 
gtnologist and endoscopist and neat her wlO be dis- 
appointed aa it fulfill* all prt publication expect* 
toon* Coming Irotn tbc pen o{ the Jackson* it U 
quite oatoral and Deceaaary for it to « *i triple and 
lucid yet complete in even detail 
The boot fall* into eight main section* devoted 
chiefl> to differential cllagncnb of both radiopaque 
and radio pa rent foreign bodies from an \ ray stiod 
point although the avoaated pathology ts Dot neg 
lected Accompanied by 150 \ rav reproduction* 
with descriptive legend ol all t\pea of enn there b 
very little if am thing overlooked Ttra* it b very 
ea»y to follow the author* through the description 
of a drowned long a* compared to a pulmonary 
abaceaa or wh*t tie roent genologi»t might expect 
from the reaction of tissue* to foreign bodies of 
certain chemical or physical pro pen ks 

K verv valuahle chapter u devoted to fluoroscopic 
endoscopy in which the hi plane fluorovcope 1* used 
to great advantage 

The book is filled with valuable adorns learned 
from years of clinical experience and over 3 000 cases 
of foreign body in the air and food passages Written 
from inch a targe Hare of material it deserve* high 
praise for concrete knowledge It discloses and it* 
quality will give it more than a temporary success 
Jonv T Drum 


T N the third edition of Slemoos book* on tbopros- 
*■ pectrve mother changes have been made In many 
sabfecta, especially the arrangement of the diet the 
gain in weight during pregnancy tbe employment 
of the X-rty for greater accuracy of dhgoocb the 
rile of tbe endocrine glands In the menstrual cycle 
and the modern methods 0/ anaesthesia at tbe time 
of btrth 

The reviewer has never believed that pregnant 
women abould be told as much of the anatomy and 
physiology of pregnancy and labor a* thb book dis- 
closes The smattering of Information which tie 
patient obtains b apt to be misapplied and mis- 
interpreted 

Teachers of obstetric* reahee how difficult It 1* 
for medial students to grasp the normal In obstet 



rks What sort of grasp will the layman get in tilt 
abort course In obstetrics? 

Tbe rest of the information b well given. 

In tbc reviewer's opinion all the mformatkia t 
lay woman needs on tbe subject of the prospective 
mother could be stilted It fewer thin 311 pages 
many obstetricians find a booklet ol 16 to to page. 

To those who do not agree with him, tbs reviewer 
recommends thb a* a good book. 

Edw aid L Cornu 

1 I TIE discovery of the sympi tbetlc nerrou* *1 vtra 
I by the surgeon has been a r e ce nt affair tnocgi 
the neuro-anatomist and pbjskiogbt have Vm 
contributing for many years to our knowledge cf 
this regubtor of our body's Internal economy Like 
roost fundamental discoveries In sc ien ce tie fscti 
set forth by tbe*e experimentalists became |tn«il 
property only when it was shown that aoroehowiad 
in some wav the involuntary control over our blood 
veaaels, glands, and viscera might be Influenced br 
various surgical operations 

5 o rapid was thb invasion cd a new surgical Wd 
that many procedures w ere advocated which oppoaed 
all known anatomical or physiological fads la 
troth. It was onl> after several rear*, during wVxh 
the literature was crowded with public* don*, that 
surgeons found that many times they' did not lolly 
understand one another ho we find them dow 
• oJemnlr emphasising that by the nmpwtletic 
*y*tcm " they mean that part of the autoowvjc 
nervous ajrtcm represented in the tboridro-lnnffiar 
outflow Famillariti with tbe known facts in the 
beginning might have made rorgicaJ progress more 
sure and perttapa lev bombastic 

During the last 10 years da l m s for the rebel of 
the spasticity of muade* following lesion* d the 
central Dervuus system have been disprerreo step by 

atep Recently the careful reporting of obsemtkwi 

upon patient* operated upon for vascular diseases of 
the eat rend ties ha* added to the adentihe 4 its 
which moat be balanced to the final Judgment mxo 
operation* designed to give much needed rebn to 
unfortunate patients It b unfortunate that tot 
critical, anpre/n diced judgment of the bbcrtttsy 
worker ts not alwivs employed by the “ 

evaluating the results of hb operations Surrey it 
1* not enough to sar empirically the patient am* 
be feels better " 

Earir In their book,* Gaak and Kcws lead o« tt 
believe that their evaluation of the surgery of tbe 
sympathetic nervous ayilem b to be 
Unfortunately they do not be-w to the line throep- 

out for exam pla, their acceptance of Lew Is coore«ic* 

that remerraf of the sympathetic supply to an a 
tremlty doe# not prevent the occurrence m , 

of vasoamstdctloc In Rajnauda dbeaae. 

examination of surface tempera tura ch a nge s ptt P*" 

rtV* ‘iiMii <» m SnmkTTmc StiStew* tlgg 

£ .w 1 , c fS£? v siK> »*ii kti 
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controlled and of blood volume changes m the 
fingers will support that view These are the facts 
which the surgeon can add which will be of some 
ultimate value- It b surprising that the authors, 
after pointing out correctly that the assumption on 
which periarterial sympathectomy was based is 
incorrect devote so much space to the subject and 
do not insist upon an evaluation of the claimed 
clinical results similar to those employed by Lewis 
in Ms study of the results of operations for Ray 
rand ■ disease. Again, we read It would be unwise 
to advocate this operation (periarterial sympathec 
to my) in the treatment of Raynaud s disease or 
thromboangiitis obliterans, though occasionally an 
astonishing improvement may occur in the litter 
disease 

The strongest argument for periarterial » yin pa 
thectomy would seem to be the statements that pain 
of vascular origin b relieved. Certainly, it should 
be pointed out that not all cases of causalgia can be 
relieved by such an operation Inasmuch as the 
nerve supply to the vesseb of an extremity b seg 
mental, and since It has been shown that there b no 
pathway for afferent painful impulses along the 
course of the vessels, it b difficult to understand 
how the pathway is broken unless by chance the 
operation is performed above the site of the lesion 
the exact nature or location of which b commonly 
unknown. 

It b disappointing that the battle between their 
obvious sense of the application of physiological 
criteria to the results of their operations and their 
surgical belief that tome clinical good must come of 
an operation for wMch thej have no scientific factual 
bails, should have led the authors to champion 
surgical procedures rather than record their results 
in graphic data which could be Interpreted by their 
readers For example, does a patient with removal 
of the periarterial nerve supply to the radial or 
brachial artery respond to a stimulus of the lumen 
of that vessel below the site of the operation? 

Finallj that the authors realbe the necessity for 
keeping an open but critical mind on thb entire 
business of the surgical attack upon the sympathetic 
nervous system b obvious In their last sentence. 

until more b known about the pathology of 
the sympathetic system, the place of surgery in the 
treatment of Its disorders cannot be firmly estab- 
lished.” L D 

'T'HE author of thb monograph. Dr Mclver, has 
presented a remarkably dear and comprehensive 
picture of the problem of acute Intestinal obstruction 
from both the cl ini ca l and experimental viewpoint. 1 
It b the best analysis that has yet appeared and 
deserves a place with the classic papers in thb field 
The author and hb associates have made a very 
important and fundamental contribution to our 
knowledge of the cause of death In acute Intestinal 


obstruction but this achievement has by no means 
blinded him to the work of others. lie b thoroughly 
acquainted with the voluminous literature and very 
few worth while contributions have escaped hb 
critical survey' The first section of the book gives 
a general picture of the disease and a discussion of 
the underlying pathological lesions responsible for 
various types of mechanical obstruction. The lm 
portance of the level of the obstruction and the 
condition of the circulation In the mesentery and 
Intestine b emphasized. There b a thorough dis- 
cussion of the symptomatology and an excel l e n t 
summary of the changes in the chembtry of the 
blood and in the body fluids, a field In which the 
author has made such a signal contribution 

The dls gnnwis of acute obstruction b based upon 
the rHniral symptoms and upon \. ray examination 
with or without a barium enema. Laboratory 
studies are usually of little aid, since changes in the 
blood chemistry may not be present in some case*, 
and appear too late In many others The section on 
treatment emphasizes the necessity of prompt oper 
stive Intervention While the replacement of fluid 
and restoration of the altered blood chemistry is 
important, operation most not be too greatly delayed 
on this account Decompression of the stomach and 
the obstructed intestine by means of a duodenal tube 
with moderate suction b described. The author 
however wisely reserves judgment regarding the 
general applicability of thb method and b concerned 
lot its adoption postpone surgical treatment. 

The surgical treatment of acute Intestinal obatruc 
tlon b thoroughly described and the usefulness of 
enterostomy b emphasized. The sections on pre- 
operative and postoperative treatment and the 
methods of handling high Intestinal fistuhe and 
other similar complications are especially instructive. 

The last section contains an excellent critical 
summary of the experimental work that has been 
done to determine the cause of death. The relative 
significance of dehydration, due to loss of the various 
digestive secretions, and toxemia due to absorption 
from the proximal Intestine, in obstructions at vari 
ous leveb in the gastro- intestinal tract and with 
varying degrees of circulatory interference to the 
bowel wall is ahlv presented and the conclusions 
drawn are logical In the light of present knowledge. 
Every general surgeon and everyone interested In 
the problem of Intestinal obstruction from the ex 
penmen tal standpoint should read thb book. 

Lzam R. Diacsttut 

'T'HE first edition of Stokes excellent monograph 
A on syphUology was published in 1926 In the 
second edition, 1 the book has been enlarged and 15 of 
the S3 chapters have been rewritten. A new chapter on 
relapse and progression b another improvement 
The first edition had, as a definite aim, the prtw-u 
tation of the subject to the completely ummtui^ 
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r T AHE effective treatment of cancer of the 

I cervix uten necessarily carries consul 

A erable risk to the patient The rnk is 
less with irradiation than with operation, but 
irradiation carries definite dangers The se 
nous responsibility and difficult problems in 
the use of radium in this situation are not gen 
e rally appreciated If the dose is too small, 
the distant cancer cells survive and the patient 
dies of recurrence. If the dosage is pushed to 
the point of causing devitalization of the out 
lying cancer cells, there b danger of irradia 
tion injury of the rectum and bladder and the 
ureters. 

To give the patient the best chance of cure 
and at the same time to hold local injury to 
the minimum require expert study of the par 
ticular conditions present In the pelvis in each 
case, and a careful adaptation of every means 
to the administering 01 the mnTimnm dosage 
permitted by those conditions. In this work 
thorough knowledge of pelvic anatomy and 
pathology with training and experience in 
accurate palpation must be combined with 
radium knowledge and experience in order to 
give the patient the chance for life to which 
she ls entitled. Hence anyone who attempts 
this work should have substantial training In 
both gynecology ttnd radiology 

In the Washington University Medical 
School and Barnes Hospital, we have been 


using radium and A. ray therapy svstemati 
call> and fairly uniformly since 1921 Our 
cases have been analyzed and 5 year cures and 
other feature® reported from time to time 1 
The object of this paper Is to call attention to 
certain late complications encountered In the 
371 irradiation cases treated from July 1, 1921 
to January 1, 1933 The disturbances under 
consideration are noticed one to several years 
after treatment, hence the senes includes only 
cases treated pnor to 19^3 
These late complications are apparently 
due to slow vascular changes resulting in lo- 
calized tissue devitalization Also present 
are slow infiltration and necrosis with re 
suiting contraction Considering the Intensive 
irradiation required for this deep seated can 
cer these lesions are rare in noticeable grades 
as evidenced by the small number in this 
series This type of lesion was found m the 
rectum as a stricture In the bladder as an in 
dolent ulcer, and in the skin as a persisting and 
increasing subcutaneous Infiltration leading 
occasionally (in one case) to extensive nee 
rosis. The amount of radium employed was 
approximately 100 milligrams and it was 
screened with millimeter of silver and 1 
millimeter of brass. In addition, the capsules 
were placed In soft rubber tubing and distance 
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screening of the bladder and rectum was te 
cured by firm pa cling adapted to the panic 
ular conditions present In most of the cases 
of this series, the course of treatment was 
started with the radium implantation The 
details of the \ ra} treatments are given in 
each case lhowing subcutaneous infiltration 


bat b the examination b August, nyj a recti] 
stricture mu found. This wax adjacent to the cer 
viz, and the walls * ere thick ind firm Tbeopenb* 
was small and waa dilated with »o me difficult} b 
March, 1934, the stricture was causing no trouble 
It b to be noted that this stricture gave trouble 
about a year after treatment, while those previous!} 
mentioned a ere not noticed nnlH s jean after trest 
meat. 


RECTAL STRICTURES 

Casa i J P aged 44 > e*r», in Mar 1913 re 
edved 4800 milligram hours of radium for a squa 
moos cell caranoma of cerm of duuctl stage II 
League of Nations International CTaasl beat roc In 
thu case radical abdominal operation aaa emplojed, 
the operation bang earned out a few days after the 
finish of the radium dosage (which was given in two 
treatments with an in ten’s! of 4 weeks) Following 
the operation the patient received deep \ ray 
therap) 

Two v ears after treatment \ugusl 19*5, a rectal 
stricture was found It was adjacent to the cervix 
area where the radium had been applied It ad- 
mitted the Up of the huger and was easdy dilated, 
the walls bang thin and without extensive rodura 
turn Tbere was do indication of cancer m the rec 
tom or elsewhere In 1918 there m as still slight nar 
rowing but no swnptoms from it In June, 1930, 
there was no disturbance from the rectum or vi- 
anm and no evidence of cancer In February 
1 03 1 the patient developed sjmptocns of brain 
tumor from w Inch the died 4 months later No 
evidence of cancer in pelvis kn autopsy was not 
obtained 

Cvir 1 B S aged 46 > ears In October 1930 
patient received 4500 milligram hour* of radium for 
squamous cell carcinoma 0/ cervix of dim exf stage 
ID and also the usual deep \ raj therapy In 
July 1931 there was definite rectal constriction fn 
the cervical region This was easdv kept open so 
that there were no troublesome sjmptoma, but 
there was still some constnctioo at examination fn 
June, 1934 There was no evidence of recurrence of 
the drone mi , Thu patient had also a second 
degree \ ray mfiltraDon of the abdominal wall (see 
under late \ ray effects) 

Casx j S L aged 43 years In September 1911 
patient received joeo ndUigram hours of radium toe 
a squamous ceD carcinoma of cervix of clinical stage 
IU followed by deep \ ray therapy In a marine 
check-up examination b September 1933 a rectal 
stricture was found opposite the cervix It was 
wide and admitted the finger easily for dilatation 
and had given no special trouble In April, 1934 the 
rectal stricture was about the same There was no 
evidence of recurrence of the cancer 

Can 4 S G aged 61 \ can In September 19x1 
patient received 4000 milligram hours of radium lor 
aquaiuotts cell carcinoma of clinical stage III and 
the a mil deep N-ray there p\ Check-up era mini 
tioo showed do evideoce of recurrence of the cjDcer 


Casx 5 L F„ aged 45 jewrs In February 191a, 
patient received 3000 milligram hours of radium tor 
squamous cell carcinoma of cervix of Uip 

III and also deep \ raj therapy This rsie gives 
a dear indication of the etiologj 0/ these atrictnrti 

c have come to expect considerable rectal imt* 
tion m the effective mediation treatment 0/ card- 
noma 0/ tbe cervix, the rectal mucosa apparently 
being more susceptible to the acute effect than the 
bladder mucosa. Ordinarily the rectal Im tattoo sub- 
sides after s or 3 weekj without further trouble. Is 
some instances, however rite rectal irritaboa pro- 
greases to ulceration and infiltration with su b s equ e nt 
stricture formation. 

In this case the rectal Irritation perm ted 
and after 3 months (in May 193a) tfltre tnv 
definite ulceration This gradually healed, 
but with evident beginning stricture from the 
scar tissue This emphasizes the Importance 
of investigation and treatment of any pemri 
Log rectal symptoms and also of rectal paipa 
tion in the check up examination* of these 
cancer patients This patient had also a first 
degree \ ray Infiltration of the skin of the 
abdominal Wall (see under late \ ray effects) 


BLADDER ULCERATIOV 
Case 1 B II sged 45 years, In June, ipxj, re- 
ceived 3800 milligram hours of radium (in two treat 
ments dose together) for squamous cell cardnom* 
of cervix of dinxral stage late II and al»o the regular 
deep \ ray therapy Patient remained in good 
health for 3 years (until August, igxb) whenihecoes' 
plained of bladder ljmptoma and the passing ® 
bloody urine Cyaloaeoplc examination revealed » 
small ulcer b tbe bladder opposite tbe cervical re 
rfcw Thu healed promptly under silver nitrate 
irrigations, and the bladder symptom* diaaj^earrf 
There area no evidence of recurrence of tbe cancer 
Subsequent check-up examinations showed noexv 
deoce of recu r rence of the cancer and no 
disturbance In an examination b June I0J°> 
patient showed a marked hypertension, and m I*- 
ermbrr »he died of apoplexy No autopsy vu <*- 
tafoed , _ 

Case j E P aged 33 b September 
edved 3000 milligram boors of radium foe 
cdl carcinoma of crrvix of clinical stage lit 
patient received also deep N-r*y therapy d* ,, 
detail* wfU be given later as this Is the patient 
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■lougfaing of the »Lin mentioned under late \ ra> 
complications In March 1938 thi* patient com 
plained of bladder symptoms and on vaginal pal 
pation there was a firm Infiltration involving the 
bladder wall near the cervix. Cystoscopic examlna 
tion * ho wed just beyond the tngone an area of de 
vatlon varicosities submucous hemorrhage, and a 
Email ulcer It gave the impression of chronic In- 
flammation rather than malignancy, and the sub- 
icqucnt course confirmed thla diagnosis. This bladder 
disturbance cleared up under irrigation* and wsttila 
tlons The patient hae been kept under observation, 
the la*t examination being In June 1034 and at no 
time ha* there been any evidence of the malignancy 
for which she received treatment in 19*5 

Case t R H aged 64 in June 19*6 received 
4000 milligram hour* of radium for xmamona cell 
carcinoma of cervix of clinical stage IQ and the 
usual deep "V ray therapy Patient remained well 
until January 1033 when ebe developed bladder 
distresi and bloody urine Cyatoscopic examination 
showed an area of partial devitalixation about 2 
centimeters in diameter just above the level of the 
ureteral orifice* Surrounding the area were numer 
ou» dilated blood vessel* radiating somewhat like 
the spokes of a wheel- Figure 1 (frontispiece) gives 
a very good representation of the cyatoscopic ap- 
pearance. The vessels bled eosih when traumatized 

A small piece of tissue was removed from the area 
by Dr J R. Caulk, who had charge of the cysto- 
acopJc work In these cases Microscope investigation 
of the removed tissue showed chronic inflammation 
but no malignancy Two figuration treatments 
stopped the bleeding and the bladder irritability 
gradually leaaened In June, 1931 there had been 
no more bloody unne and the bladder symptoms 
were greatly improved 

Case 4 AS. aged 46 years. In August, 1929, 
received 3600 milligram hours of radium for adeno- 
carcinoma of cervix of clinical stage III and the 
regular deep V ray therapy The patient had also 
myoma of uteru* and exophthalmic goiter and re 
caved medical treatment for the latter The patient 
was in good health until Juh 1932 when she began 
to have bladder distress and passed bloody urine 

Cyatoscopic examination revealed numerous di 
lated blood vessels In the portion of bladder opposite 
the cervix Between the vessels, the bladder wall 
was pale and In the center was a greyish area The 
entire field Involved wo* about 3 by 4 centimeters, 
and it bled easily when touched. Scraping* removed 
through the cvstoscope showed chronic inflammation 
but no malignancy The bleeding was easily con 
trolled by irrigations and instillations. Check up 
examination* in July and September 1933 showed 
abtenceof any further bleeding and not much Wad 
dcr disturbance At no time wa* there evidence of 
recurrence of the cancer for which treatment was 
given in 1929 

Of these 4 cases of late bladder oompbea 
tlons the interval between irradiation treat 


merit and appearance of bladder trouble was 
3 years 2)6 years, 6 years and 3 years, rc 
spectlvclj The bladder symptoms developed 
rather suddenly and were soon followed by 
bloody unne Cystoscopic examination showed 
a fairly uniform picture consisting of a devi 
talized area or ulcer with radiating dilated 
blood vessels (Fig 1 frontispiece) The area 
bled easily when traumatized Specimens re 
moved through the cystoscope showed chronic 
in flamm ation without malignancy In these 
particular cases the subsequent history showed 
the absence of accompanying malign an c> 
though such a non malignant lesion might 
occur in a case showing recurrent cancer 
activity either at that time or later The le 
sion and resulting bladder symptoms yielded 
fairlj well to irrigations and instillations ful 
guration to stop bleeding being required in 
only one case 

SLOUGHING OF SKIN 

Pigmentation of the skin is of course to be 
expected over portals of entry for therapeutic 
roentgemxation and is not counted of patho- 
logical significance The late complication 
here referred to 13 a marked subcutaneous in 
filtration which caused thickening and ir 
regularity of the akin and was later followed 
by sloughing 

Case E F aged 33 year* In September 1915 
received 3000 milligram hours of radium for aqua 
mous cell card noma of cervix of clinical stage in, 
and also deep \ ray therapy The X ray therapy 
waa given In treatments on September 9 192s No- 
vember 4 1925 January 18 1926 March 23 1926 
May 7 1926 July 25 1916 and November 26 1926 
Each dose (given in two areas — one front and one 
back), mllliamperes 30 time, 13 minute* kilovolts 
200 niter 1 m illim eter copper 1 millimeter alumi- 
num portal 20 centimeters dhtance 50 centimeter* 

Check up examination* from time to time showed 
the pelvis dear of evidence of recurrence of the can 
cer As early a* the latter part of 1926 It was noticed 
that there was an infiltration of the skin over an 
area of about 6 by 7 centimeters on the lower abdo- 
men just above the symphyaii pubu. Besides being 
highly pigmented, the skin was somewhat ccdem 
8 tous, with a deep firm Infiltration There was a 
smaller area presenting similar characteristic* poste- 
riorly over the sacrum. In October 1927 the sub- 
cutaneous Infiltration had increased and definite 
telangiectasis was appearing in the areas. Figure 2 
(frontispiece) gi\cs a very good idea of the condition 
of the abdominal wall at this time. In March 1928 
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the patient developed an ulcer ol the bladder which 
i» reported u Case * under bladder ulceration Thi* 
yielded to treatment aa previooilj mantiooed Tbe 
abdominal **U infiltration ilwwed locreaaing td 
injicrtiiri and serion* local Irritation Fifure t 
(frootbpieee) ihow* tbe condition of tbe abdominal 
wall at tbit time 

Tbe patient di tapper red and dxl not return until 
October 1931 Ai tire reaaon for not returning, abe 
Stated tbe afan of the lower abdomen alonjbed away 
keeping her m bed for a period of 18 month* Ap- 
parently an area about the cte of tbe hand in the 
involved resioc of the lower abdomen bad necrosed 
The necroaed akin had iloughed away to tbe wh- 
en taneoo* iinue, leaving a large granaliting w riser 
The patient »u eery at out with over hanging ab- 
dominal wall and tbe granulating aurface*, being 
approximated, bad healed together At the vwt In 
October 195* tbe procew of healing »u only partly 
completed There waa itiQ a ainall granulating area 
in tbe right aide and the bealed area waa tender 
On ber return, September 11 1933 the abdomen 
a aa entirely healed The line of scar tbane u abowo 
in tbe photograph in Figure 4 In tbe right ride of 
tbe scar there waa an infiltrated are* forming * 
•mall nodule Thu at a eraied for microacopic io- 
vestigahon and ahowed chronk inflammation with- 
out malignancy Over tbe aacral area there waa 
much infUtradon and va*cnlanxmtk>n, but no alougb- 
iog The photograph m Figure 5 u to thow this area 
of diacoioratiou Naturally we hare been watching 
tbe abdominal aurface for malignant change, but ao 
far none ha* appeared At the laat examination In 
Jut>e 1934. tbe patient waa in good general h ea lth, 
and up and about ber wort: without leriou* discom- 
fort At no time ha* there been any evidence of 
recurrence of the cancer for which the received treat 
ment in 19*5 

As to the etiology of this complication — 
why it appear* in in occasional Individual and 
not m other* — the Ubosyncrasie* of the patient 
with the speoal reaction* of her thin and sub- 
cutaneous tissues and blood and lymph mint 
be taken into consideration It ii to be hoped 
that the *tudy of thi* and allied condition* 
will develop *ome method of spotting those 
Individuals with handicap* which limit their 
capacity to stand deep roentgemaation 

In the course of check up examinations we 
have noted two lesser grade* of what appears 
to be thi* tame process One case showed a 
very mild change in the akin and *u ben tan ecu* 
tissue. 

Tins patient, aged 43 was given radium and deep 
X ray therapy In February 193*. She developed a 
marked proctiti* with acme ulceration and later a 
rectal stricture, which la reported aa Cate 5 under 


rcc tai stricture* Tbe X-ray therapy coma ted of 

1030 r to lower abdomen on February 16 193* and 
8 jo r to Iowct back on February 17 193* ilay 19 
103s tbe patient complained of p*Jn m tbe loaer 
abdomen and vulva and thigh* FamhiUoci 
showed the abdomen markedly pigmented below the 
umbillcu* with absence of pubic hair No special 
vascularity was seen There was aom* deep mii - 
tratioti, causing thickening and Irregularity of the 
skin In June, 1934 tbe condition remained about 
the same 

Another case showed what may be deng 
nated as the second stage of the process, in 
which there waa obvious vascular change in 
the form of telangiectasis 

This patient, aged 46 yean, reed veil radian and 
X ray therapy in October 1930 She developed a 
mild rectal stricture, and l* reported u Cue * under 
rectal stricture* The X-ray therapy cunalsted of 
900 r to tower abdomen on September 30, 1930, tnd 
1000 r to lower back ou October 1 1930 

In the examination In June. 193s It was noted 
that there waa cbrtmk Infiltration ol the abdominal 
wall with acme superficial vascularity Bv De 
cember 193* the conch two of the wtH * a* definitely 
worse, the akin being raised in parallel ndges la 
September 1933, the prdeeas showed do further 
progress, giving tbe Impreasloo that It had reacted 
its m a xim um June, 1934 the tdangiectssi* 
more marked, pain in the abdominal wall wsa In- 
creasing and tbe condition was becoming defimfd) 
worse 

GJtNEOAL PLAN OT IRRADIATION TRIATUDrt 

In order to improve the follow up in our 
cancer cases and better co-ordinate the work 
of the various service* required In their treat 
ment, we established some years ago a gynt 
co logical cancer clinic- This dime Is held every 
Tuesday afternoon and all cancer cases of the 
general gynecological dinic are referred to it 
A special history is made In each case and • 
careful description of the growth recorded 
The dmiral classification of the cancer is nude 
as far as conditions w£[l permit, plaang it in 
stage I II IH, or IV of the League of Ntt*a« 
International Classification A specimen a 
taken and sent to the laboratory for micro- 
scopic investigation and a bacterial culture 
also is taVfti from the growth as a control to 
Hea ring tip the pyogenic Infection which h 
usually present. Antiseptic douches are be- 
gun to dc continued while the ipeaal treat 
ment for the cancer Is being carried oat The 
patient is immediately turned over to the 
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Fig 4 rbotograph of the ouoc abdomen ihown to 
Figure 3 ffrontfaplece) but 5 yean later An area the ike 
of a hand had iloughed to the wbcntaneou* taiue The 
granulating lurface* of the lai wall had fallen together and 
united. Microicopk: examination of a aectlon removed 
from the iiapldou* are* on the right aide abowed no ma 
lignancy 

soaal worker and it should be emphasized 
that a good soaai worker jb vei} important 
She secs these ward patients in the clinic and 
hospital and, after dismissal from the hospital, 
sees that they return to the cancer clinic at the 
appointed time She makes all appointments 
for \ raj treatments with the Department 
of Radiology The Department of Radiology 
has full charge of the deep X ray therapy, and 
works in close co-operation with the gynecol 
ogist The gynecologist has full charge of the 
radium treatment and makes all radium 1m 
plantations 

The systematic course of irradiation extends 
over a period of about 3 months. It Is usually 
started with deep X ray therapy m order to 
secure some devitalizing effect on the outlying 
cancer cells before the stir up of the radium 
Implantation in the center of the mass This 
preliminary X ray therapy and course of local 
antiseptic treatment before the radium lm 
plantation is especially important where 
there is associated infection, as there usually 
Is with ulceration or papillary formation Two 
or 3 weeks after the preliminary roentgemza 
tion, the patient is hospitalized for the radium 
treatment 

After accurate implantation of the radium 
the bladder and rectum are pushed away by a 



Fig 5 Same puttent u In Figure * Bick view to ihow 
the dhcoloralion of the iktn over the ucrel tre*, where 
there wu much Infiltration and \ aacularimtloD bat no 
iloughmg. 

very firm packing m order to permit the max 
untim radium dosage which can be safely 
given with the conditions present in that pel 
vis The packing is so firm that the patient 
can not urinate and on this account and also 
to keep the bladder empty and away from the 
radium, a retained catheter is used The max 
imum dosage which can be given safely de- 
pends largely on bow far away the bladder and 
rectum can be pushed by the packing This 
depends on the amount of fixation of these 
structures by the carcinomatous infiltration 
and of course vanes in each case As a rule 
the infiltration is mainly into the lateral para 
metnal tissues, with only late involvement of 
the bladder and rectal walls. At the time of 
the radium implantation, a careful examina 
tion under analgesia is made and a definite 
decision reached and recorded as to the din 
leal dassification of the case It is well also to 
make another bacterial culture at this time 
For the radium treatment the patient ordi 
narfly remains in the hospital about 5 days 
and after disc h a r ge returns to the clinic for 
check up examinations About 8 weeks after 
the radium treatment the patient is given the 
second series of deep X ray 
This 3 months course of treatment com 
prises the regular course. Additional X ray 
or radium treatment Is given only on special 
indication After the 3 months course the 
patient returns for check up examination 
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about every 3 months the first and second 
years ev cry 3 months the third y ear every 4 
months the fourth year every 6 months the 
fifth year and once a year after that Of 
coarse if there b any local disturbance be 
tween times the patient b to come at once 

conclusions 

In the intensive irradiation treatment of 
371 patients with carcinoma of the cervix 
most of them advanced we have encountered 
the following late complications 
Rectal stricture 5 cases mostly mDd and 
ail yielding satisfactorily to dilatation treat 
xnent 

Bladder ulceration 4 cases all responding 
to irrigations and instillations and only 1 re 
quinng fulgurntion to stop bleeding 

Sloughing of the skin 1 case of extensive 
sloughing with subsequent healing There was 
also 1 case of subcutaneous infiltration f first 


degree) which seemed stationary and 1 case of 
subcutaneous infiltration with superficial vas- 
cular change (second degree) which was defi- 
nitely progressive. 

Of course some mild rectal strictures and 
lesser grades of subcutaneous infiltration may 
have escaped observation but the more sen 
ous lesions are not Likely to be missed. We 
feel that we have been very fortunate to bare 
accomplished *0 much in this disease, with so 
few serious compilations This applies both 
to the radium and the \ ray therapy Tbe 
radiologist Pr Sherwood Afoore, has sac 
eroded in giving massive doses of \ ray 
which aided materially In curing patients and 
in giving temporary relief to others, with very 
few of the serious late effects However ae 
are always seeking improvement*, and one of 
the problems of the day is the difficult task of 
diminishing still further the Incidence of soeb 
complications. 
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THE CAUSE OF DEATH DUE TO LIVER AUTOLYSIS 1 

EDUARD C MASON II D Ph D jucd CARL A NAD MAUD Omioiii Crrr Oeaboha 

Fror« th« IHpL'tutnt of Pty4oto*7 C»rr«rdty of OlkWnm School of Mcdtnn 


C ONSIDERABLE confusion has dc 
velopcd in an attempt to explain the 
cause of death when liver tissue is 
found free within the abdomen The observa. 
tions presented by the various studies on this 
subject are often quite contradictory, how 
ever, the several authors state that one of the 
three following factors is the cause of death 
(1) a toxic substance generated in the auto- 
lyzing liver (4, 5 6, i)> ( 2 ) presence of 
baci lli resembling the BadUus welchu (3) 
(3) anhydncmia due to the loss of fluid into 
the abdominal cavity (7) 

Wc haw continued our studies m order to 
determine if the type of diet could in any way 
modify our previous results While these 
studies were being conducted we have been 
making additional observations which we be 
lieve furnish a satisfactory explanation for the 
cause of death. 

THE EFFECT OF HERBIVOROUS DIET 
Rabbit 1 Female weight 8 25 pounds Nembutal 
anxsthesim 1 6 cubic centimeter* (1 grain per cubic 
centimeter) intraperitoneally nipple men ted with 
ether October 23 840pm under aseptic precau 
tions 16 5 grams of liver was removed from a second 
rabbit and placed high In the abdominal cavity 
October 24 animal had quiet day Water consump- 
tion in 24 hour* was 500 cubic centimeter* October 
830 am animal wa* very active and alert 
November 6 (14 day* after operation) »dght 8 25 
pound* The rabbit was lulled and pottmortem 
examination mas made 

Rabbit 2 Female, weight 7 35 pounds The pro- 
cedure the ome a* for rabbit 1 wa* used. October 
27 39 grams of liver Including the gall bladder placed 
in the abdominal cavity October a8 animal quiet 
but alert October 29 animal was alert and active. 
November 6 10 day* after operation, animal weighed 
6 75 pounds It wa* killed and a postmortem examl 
nation wai made 

3 ilale^ Height 775 pounds Same pro- 
cedure as in previous experiments was used No- 
vember 4, 4* grams of liver nas placed In the 
abdominal cavity November 6 animal ma* alert, 
active and taking food and water November 6 
6 hours after operation, animal » cighcd 7 5 pounds 
t h as killed ana postmortem examination wa* made. 

tUrortd potfjciUm J1I7 j 


The results of these experiments do not 
agree with the findings of Andrews and Hdnna 
(1) who state “The influence of diet was then 
studied bj using herbivorous animals and the 
liver of 1 rabbit was planted into 5 other 
rabbits and exactly the same clinical picture 
of autolytic pen tom t is was produced ’ 

Dai 1 Female, weight 24 pound*. Preliminar) 
preparation coniUted in a high carbohydrate, low 
protein diet for 3 necks. At 8 00 p ra nembutal 
3-4 cubic centimeters (1 grain per cubic centimeter) 
was given. At 845 pm this was supplemented 
with ether, and 30 5 grams of liver was removed and 
placed high In the abdominal cavity At 10*00 p m 
the condition was good At 745 a ra , the animal 
wa* dead, 10 hours after operation. 

Dei 2 Female. High carbohydrate low protein 
diet was given for 5 neek* and 3 day*. At 9 30 p m 
ether anesthesia was administered, and 46 75 grams 
of liver was sectioned and placed in the abdomen 
At io*oo p m.. the dog was In good condition At 
11 lo am the animal was dead 13 hours, 40 
minutes after operation. 

These two dogs fed on a high carbohydrate 
diet showed no additional resistance, they 
lived only 10 hours and 13 hours 40 minutes 
respectively, following the operation These 
are probably the most sudden deaths we have 
recorded, 

THE EFFECT OF DOG LIVER IN RABBITS AND 
RABBIT LIVER IN DOGS 

Confronted with the fact that rabbits sur 
vived the operation while dogs on a mmlW 
diet did not we next attempted to learn if the 
rabbits resistance was due to the increased 
resistance of their intact liver or due to the 
fact that the sectioned liver did not yield 
such tone substances. 

Rabbit 4 Weight 6 23 pound*. Nembutal and 
ether anesthesia wa* u*ed Atio4oa.m 3 gram* 
of dog liver was removed while the animal wa* alive 
and placed in the abdomen of the rabbit At 11 .00 
p m. animal wa* alive but not In good condition 
It wa* found dead the next morning 

Rabbit 5 Weight 7 7c pound*. Same anjc*the*!a 
aa for rabbit 4 maa u led. At ioxo a m , 21 gram* 
of fresh dog liver was placed Into the abdomen At 
5 15 p.m breathing «ai labored and rabbit wa* 
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Fig i Rabbit tnef tnaoe codergcmg MepOc an tofyii* ^ 

\«H k*tica It «u found dctd the next morning ifry^Av^_ ^ 
Rabbit 6 Weight 8 15 pound* Th# ram* awe*- 
the*!* wa* u»ed •• in prrviooi experiment* At ^*^ 4 wJjprQ-* 

io 13 a m j<p gram* of freah dog liver »n placed 'A' 

in tbe abdomen Atcijpm the rabbit »a* alert 
and appeared ueli It »u found dead the next f -.X 1 

moirang . 

Rdhbit 7 Weight 8 »j pound* Tbe ume inn- f * / 

thcai* a* forraeriv ni u*ed At to ig ■ m , 18 *5 - } 

grama of fre*h dog liver wax placed in the abdomen *£fv , J 

At 1 13 the animal was ntting np and a ai alert At ^ t 




513pm animal wai apparently a ell It in* found 
dead tbe next rooming 

Dei I Male W eight 13 pound* Nembutal and 
ether aneatheua wa* n*e <3 At 7 30 p m 73 gram* 
of liver a a* removed from a rabbit while it wm* alive 
and placed into the abdomen of the dog At 8 45 
am tbe dog a a* » tan ding It drank much fluid 
during the da\ the intake bong approximately 1*10 
cub*c centime! era above tbe output At 7 00 a m 
(aecond da> ) tbe dog aaa found dead Death oc 
enrred about 30 hour* after operatic* At 910 am 
postmortem exammatioo revealed the imial Eroding* 
with 300 cubic ceottmetera o I fluid in the abdominal 
cant v 

THE KIL\TIVE TOXICITY 07 IHELANTED CEN 
THAI AND PEIIPHKEAL LTVER TISSUE 

Desiring to obtain additional support for 
our original observation In which we found 
that rabbits survived the operation we ex 
tended our senes to indude 3 more rabbits 
However in order to use fewer animals we 
removed the entire liver of 1 rabbit and divid 
ed it into three approximately equal portions 
One piece was then placed into tbe abdomen 
of each of 3 animals with tbe following result*. 

.Rabid 8 Weight 8*3 ponnd* At 10 30 a m 
37 3 gram* of liver was Inserted At 7 30 a m tbe 
oat day the animal died 

Rabiat g Weight 6 pound* The animal died 
tbe rooming after 38 grama of 11 W had been 
buerted 

RtbUt to Weight 7 15 pound* The animal died 
tbe morning after 41 5 gram* 0/ Over had been 
Inserted 


Her m agn ific ation than 


ofni Meptic aattly- 
ha f guv 1 


These findings are contrary to our origin*] 
observation and therefore agree with those 
reported by Andrews and Hrdina (1) It 
irffl also be noted that oar technique in tho 
series of rabbits was tbe same ai that on 
ployed bv Andrewi and Hrdina that is, intro- 
ducing the entire liver of one animal into the 
abdomen of several other animals Analyst 
of these results suggested to os that the only 
difference in the procedure used In the *ur 
vtving animals and those that died, was the 
difference In the location from which the im- 
planted liver was selected. In the former 
animal* we introduced hver sectioned from 
the periphery while in the latter the sectioned 
liver Included the central portion 

The following experiment Hlastrates tbe 
fact that implanted liver taken from the pe- 
ripheral portion is less toxic than that taken 
from the central portion. 

Rmbbii ri Weight 8 *5 pound* At 8 jj P“j 
15 9 gram* of liver (peripheral pratiou) icnxrveo 
from * aecood rabbit and Implanted All* 
dooo, tbe following day rabbit waa quite actrra ana 
remained In good condition It wo killed 6r boro 
fcilowinr operation and portrooctcm eramlnara™ 
wai made 

Rsbbit 12 W eight 7 *5 pound* At 8 30 P^ t 
1 3 9 grama of Hrar (central portion) wa* itmovm 
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Fig. jil The host * liver (r*bHt) accompanying the Ffc. jb The beat’. Over (rabbit) accompanying aaeptlc 

presence of aaeptlc antolyala. antotyaU 


from a iccond rabbit and Implanted At 8 15 
the folloirlnp day condition was good. At 10 30 
a m. animal died auddenly Condition appeared 
good 10 minute* before death Postmortem exnml 
nabon was made. 

A STUDY OF THE HISTOLOGICAL AND 
BACTERIOLOGICAL CHANGES 
The anim als which survived the operation, 
that is those which received peripheral liver 
tissue were subsequently killed and an au 
topsy performed The examination revealed a 
postmortem condition quite different from 
that which we have previously found (4) in 
the non-surviving animals. The Implanted 
liver is firmly adherent to a loop of bowel it 
is creamy-green m color, contains no gas and 
no odor Occasionally, there is present only 
a small amount of free fluid In the peritoneal 
cavity The sectioned liver shows a marked 
loss of weight ranging from 24 to 54 per cent 
in ro days and 14 days respectively This 
loss of weight is the result of phagocytic ac 
tion and is well illustrated m the microscopic 
sections. 

Figure 1 is an enlarged photograph of a par 
affin section of liver tissue undergoing aseptic 
autolysis. It will be noted that the Invading 
phagocytic cells are arranged in a dense for 
mation producing a definite line below the 
liver capsule 


Figure 2 is a photomicrograph of the section 
m Figure 1 and shows the process more in 
detail. 

While the autolysis illustrated is taking 
place in the implanted Uver the hosts organs 
are also definitely damaged Accompanying 
such damage the animals showed definite 
tone symptoms. 

Sections of the host’s liver and kidney are 
presented In Figures 3a and b and Figure 4 
Dr L A. Turley of the Department of Pa 
tbology gives the following description of the 
liver and kidney This description is confined 
to tissue obtained by killing the rabbits ten 
days postoperative. 

Uver “Cords of central and middle zones 
of the lobules show rarefaction so marked that 
the nuclei of the cells appear to be held In 
place by a lace like web The cells of the 
peripheral zones have a fine, foamy appear 
ance. The tissues of the portal canals are 
Infiltrated with lymphocytes, endothelial cells 
and an occasional polymorphonuclear leuco- 
cyte. This infiltration is most marked around 
the bile ducts. This liver is the victim of what 
appears to be a rather acute and marked fatty 
degencrationplus a septic cholangritis ’’ 

Ktdney “The lesions in the kidney vary 
with the different fields. In some fields the 
capillaries of the tufts and tubules are en 
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Fig i Rablat Lher dwoe nndergxsiix asrpOc airtolysa 


very la lieu It vu found dead tbe oext morning 

Rabbit 6 I\ eight 8 *5 pounds The Mine amrs- 
ihoB* » ■» used u hi previoos experiments \t 
10 15 a m *<5 gnm* of fresh dog liver * u placed 
m the abdomen At 5 13 p m the rabbit wii alert 
nod appeared sell It 1 as found desd the next 
morning 

Rabbtl 7 Weight 8 sj poundj Tbc him anes- 
thesia u formerly wsi used At 10 ij a m 18 is 
nuns of fresh do* liver ni pisced in the abdomen 
At 1 13 thesnlmxl aras sitting up and *as alert At 
j 15 p in animal was apparently a efl It was found 
dead the next morning 

Dcu Kale W eight tj pounds Nembutal and 
ether anaatbesia aas useiT At 7 JO p m 73 grama 
of liver was removed from a rabbit while it tn alive 
and placed into the abdomen of the dog At 8 at 
am the dog aas standing It drank much fluid 
during the dav the intake bang approximately is 10 
cubic centimeters abovo the output At 7 00 a m 
(second dav) l be dog was louna dead Death oc 
curred about 30 boors after operation At 9 301 in 
postmortem examination revealed the usual finding* 
with 300 cubic centimeters of fluid In tbe abdominal 
cantv 


THE RELATIVE TOXICITY OF IMPLANTED CEN- 
TRAL AND PERIPHERAL LIVER TISSUE 

Desiring to obtain additional tupport for 
cror original observation in which we found 
that rabbit* survived the operation we ex 
tended our acne* to include 3 more rabbit* 
However in order to use fewer &nlm»l» we 
removed the entire liver of 1 rabbit and divid- 
ed it into three approximately equal portion* 
One piece was then placed Into the abdomen 
of each of 3 animal* with the f oli owing results. 

Rabbit 8 Woght 8 15 pounds At 10 30 am 
37 5 ram* of Urer was inserted At 7 50 a m the 
next day the ■nlrrul died 

Rabbit g Weight 6 pounds The snlmsl died 
tbe rooming alter 38 grams of liw had been 
Inserted 

Rabbit TO eight 7 15 pounds The animal died 
the morning after 41 3 grams 0 1 brer had been 
Inserted 
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Fig a RahWt fiver toes* 
l» Greater magmficstiou than 


These finding* are contrary to oar origin*! 
observation and therefore agree with those 
reported by Andrew* and Hrdina (1) It 
wul also be noted that oar technique in tMi 
series of rabbit* was the tame as that an 
ployed by Andrew* and Hrdina that is, intro- 
ducing tbe entire liver of one animal Into the 
abdomen of several other anhntls. AnaJysii 
of these remit* suggested to us that tbe only 
difference In the procedure used In the sc: 
living animals and those that died was the 
difference in the location from which the Im- 
planted liver was selected. In the former 
animals we Introduced liver sectioned from 
the periphery while in the latter the aectfooed 
liver included the central portion. 

The following experiment Illustrates tbe 
fact that implanted liver taken from the pe 
ripheral portion is lea* tone than that takes 
from the central portion 


Rabbit ir Weight 8 15 pounds AtfljjP® 
150 grams of Over (peripheral portKn) rownm 
from a second rabbit and implanted At 1* 00, 
noon, following day rabbit was quite arthtana 
remained In good ccmdltloo It * as killed 67 “■** 
fcdlowli^ operation and postmortem exammrt** 

Rabht u Weight 7 is pounds At 8 30 P m i 
15 g grams of Urer (central portion) »** renwrea 
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FI* 6 Orjintsm obtained from Central portion of FI* 7 Irapreailon uwir erf the liver from Inca bated 
rabbit liver rabbit 13 


into each of rabbit* 13 and 14- After 5 minute* 
rabbit 13 was killed and placed in an incubator for 
33 hour* Autopay at this time showed the follow 
mg The liver was soft and friable with a consistency 
that of aoft cottage cheese All the tissues were 
crepitant The striated muscle was riddled and the 
odor was very foul Impression smears were made 
and stained by the Gram s method which showed 
enormous number* of positive rods identical with 
those found In the autolyxed liver of rabbit 12 
Jta&bit 14 Was permitted to live and showed no 
ill effects from the injection. 

Figure 6 is a photomicrograph of the organ 
ism which was obtained from the culture of 
the central portion of liver, part of which was 
implanted in rabbit 12 The peripheral por 
toon of the same liver and that which was 
introduced into rabbit ii on culture showed 
no anaerobic organisms 

Figure 7 was obtained as an Impression 
smear from rabbit 13 The source of the 
organism was the same as that reported m 
Figure 6 

DEDUCTIONS 

Sectioned liver tissue undergoing aseptic 
autolysis within the abdomen Is accompanied 
by definite damage to the host This is evi 
denccd by changes in liver and kidney of host 
and also by tone symptoms manifested 
In all of our previous reports on this subject, 
the experimental data were obtained from 
dogs. Therefore when the first 3 rabbits of 
this senes survived the operation we were of 


the opinion that the survival was due to the 
type of diet selected b> the rabbit This 
conclusion also agreed with the observation 
of Salzmann who found that rats either sur 
vived the operation or died depending entirely 
upon the type of diet fed the animals. 

Continuing our experiments we have been 
forced to conclude that all the surviving am 
mals received implanted liver tissue sectioned 
from the penphery of the liver Such tissue 
proved to be free of the anaerobic bacillus 
We further obsen ed that the implanted liver 
tissue sectioned from the central portion 
caused death and also gave a positive culture 
for the organism It has been observed by 
Andrews et al (1) and also by Dvorak that 
this organism may be injected in large amounts 
Into the peritoneal cavity without causing the 
death of the animal We have injected the 
organism intravenously and found It affected 
the animals but little if at all However if 
shortly after such an injection we killed and 
incubated the animal we subsequently found 
the tissues completely nddicd by the organ 
ism the liver b<nng destroyed 

The sequence of events which leads to the 
death of the animals appears to be as follows 
The bacteria remain in a latent state until 
stimulated to activity by the asphyxiation of 
the liver tissue The activity of the bacteria 
then accelerates the production of tone prod 
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ucts and these in turn cause death by produc 
ing a chemical reaction The picture U not 
that which we usually consider as a general 
Lied peritonitis but the bacteria confine their 
activity locally to the selected substrate. 
Also the rapidity with which death folio* * 
the operation after ro to 15 hours is not in 
keeping with the usual picture of peritonitis. 
The damsgc to the tissues of the host shown 
in the microscopic sections, with and without 
the presence of bacteria rather suggests that 
the process which produces death is not neces- 
sarily a difference in kind but rather a differ 
ence in degree the action of the bacteria onh 
accelerating the liberation of toxins from the 
liver tissue Trnsler and Reeves have demon 
strated the fact that the organism does not 
produce exotoxins and it has also been shown 
that the organism maj he cultured within the 
abdomen substrates other than adult liver 
tissue being used without causing death (3) 

CONCLUSIONS 

1 Additional evidence is submitted to sup- 
port the contention that the absorption of 
dead and autolyzed tissue is associated with 
toxic symptoms on the part of the host. 

3 Death is not due to a generalized pen 
tonltis but rather to the absorption of toxic 
products generated from the liver tissue de- 
prived of its circulation 


3 The anaerobic badllus found at the time 
of death may be Injected Intrapen toneallv and 
intravenously without causing any harmful 
results 

ft » to erproa oor appredalicn foe ine — »m 
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THE HISTOLOGY OF THE BILIARY DUCTS AND ITS CORRELATION 
WITH THE SYMPTOMATOLOGY OF COMMON DUCT STONE 1 

IAN G MACDONALD M D C M„ Cowotall, Nrw \oek 


S TANDARD works of reference in med 
iane and surgery enumerate a re 
markably uniform list of symptoms 
said to be caused by the presence of calculi in 
the eitrahepatic biliary passages. In the past 
several years, the ‘‘asymptomatic common 
duct stone 1 ' has been the theme of several 
writers (3 6), but nevertheless the gathered 
opinions of members from several surgical 
staffs gave the impression that biliary colic is 
the chief signpost to a diagnosis of calculus in 
the common duct. In direct variance with 
this is a statement by Professor D P D Wilkie 
of Edinburgh that common duct stone never 
gives nse to colic since that section of the 
biliary tract exhibits in its wail no muscular 
tissue, and is therefore non-contractile non 
peristaltic. Attacks of biliary colic, Wilkie 
stated are produced only by the passage of a 
stone along the cystic duct with its regular 
layers of musculature This assertion seemed 
suffiaently novel to merit investigation, and if 
proved would obviously be of great diagnostic 
importance The subject has been pursued 
along three lines 

1 Review of recent literature. 

3 Study of the detailed histology of the 
bile ducts. 

3 Analysis of case histones of patients 
proved to have had choledochohthiaais over a 
5 year penod at the Los Angeles County 
General Hospital and the Toronto General 
Hospital 

It will be shown that the correlation of 
anatomical findings with symptoms in these 
cases, with due reference to the duct histology 
outlined below, disprove practically all the 
commonly accepted explanations of pain pro- 
duction in biliary colic. 

1 Much of the recent literature on the 
subject has been concerned with the absence 
of the classical signs and symptoms in many 
cases and the wide variance possible in the 
clinical picture. In 1877, Charcot first de 
scribed the intermittent fever in common duct 

Fra* Dcp*rt»tmt c/ Emrtrrj Uu i urt y of Eoxtlxm CaVImWa; 


obstruction which has since been associated 
with hi3 name Kehr in 1900 remarked that 
jaundice may be absent In common duct 
stone, and in Jordan a senes of rod operations 
for this condition 10 6 per cent of the patients 
were without jaundice. Oertel described a 
case m which complete common duct obstruc 
tion by stone had been compensated for by 
saccular dilatations of the ducts to such an ex 
tent that the patient died without jaundice 
Mann's experiments verified this possibility in 
animals where dilatation of the ducts delayed 
the onset of jaundice. Clute reported that 31 
per cent of his operative cases with common 
duct stone showed no jaundice He recom 
mended more frequent choledochotomy when 
operating for calculous cholecystic disease 
having found stones in the common duct in 18 
per cent of his cases m a 3 year penod due to 
this procedure He remarked that a slight 
elevation of blood bilirubin often means com 
mon duct stone A further senes of cases re- 
ported by Klingenstem showed 6 per cent 
without jaundice and a slightly smaller per 
centage without colic. 

The theories that have been advanced to 
account for causation of biliary coke are many 
and varied Such are concerned with Ltn 
paction of a calculus in the ampulla of Vater, 
distention of the ducts and the sue and shape 
of the obstructing stone The cases to be 
quoted below will suggest the futility of such 
explanations. Roll es ton and McNee are 
authorities for the statement that severe 
biliary colic may be present in the absence of 
any calculi, being due to cholecystitis with 
inflammatory reaction m the sensitive sub- 
peritoneal tissues. Most commonly accepted 
is the view that colic is due to spasm of the 
ducts by their constituent muscular layers 
With this in mind the investigation of the 
histology of the bile ducts was undertaken. 

3 An am axing variance of ideas as to the 
normal histology 0/ the Me ducts was en 
countered in the various standard works, old 

ud froa »oA Urn a Dn*rtnrrrt of ol Torwto 
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I'n Lon pant-r field from *n im rn a kjnfitodioal 
*«*■} of thr cwnnxin btle doct, > roQgBrt qt dual to the 
**mctCT of Oddi Shorn *catttmd mnwle fiber*, 
h> in*; mdi\ dailfr »mmj Bhrooimod el* i tic Lwue At the 
lower edae *tr *een « few orpnued muwuUr unodi Uilin* 
n A froco the "phiocmK rmade Phcxphotimtitjc *oa 

and recent For example a large volume of 
Special tvtolotv published In 1928 (to) states 
that in the cystic duct exist three -directional 
smooth musde fibers while In common and 
hepatic ducts onl) very small amounts are 
present and without detente layers Max 
imow emphasizes the fact that only the com- 
mon duct shows bundles of smooth muacle 
running in oblique and longitudinal directions, 
forming an incomplete layer around the duct 
Burden observed that the hepatic, cystic, and 
common bile ducts are identical in structure 
there being bundles of unstriped musde lying 
in the outer layer of areolar tissue together 
with blood vessels and lymphatics Hedaimed 
that these musde bundles were wdl devel 
oped and formed isolated longitudinal and 
areolar layers thus producing a loose net 
wort rather than a compact layer Rofleston 
and McNec make the bald statement that the 
bile ducts are without muscular tissue at any 
point but quote do proof of such statement. 
In spite of the fact that nearij all possible 
combinations seemed to have been exhausted 
b> these various authorities. It was proposed 
to prove, if possible which of the statements 
here quoted was correct. 


Microscopic sections were first made from 
the various parts of the bile duct— hepatic 
cystic, and common Three stains were em- 
ployed hrmatoxyiin and cosn pborpbo- 
tungstic add stain for musde and \\ dgsrt s 
for elastic tissue. As no muscular coats could 
be found in the bDe ducts in the material 
exa m to ed from the first few autopsies, a more 
systematic method was followed 
The gall bladder and the cystic and common 
ducts a own to the entrance of tlw Utter into 
the duodenum and mduding a section of the 
duodenal wall were removed from cadavers 
showing no gross evidence of blGary trad 
infection After being washed in water the 
preparation was injected through the ampulla 
of \ ater with Zenker s solution until the ducts 
weremoderntdy dot ended When mffaenth 
fixed, sections were taken at regular levels, as 
follows 

A Through sphincter of Oddi and along 
the terminal portion of the common duct 
B From proximal portion of common duct 
C From distal end of cystic duct 
D From proximal portion of cystic duct 
E. Through the junction of cvstic duct 
with the neck of the gall bladder 

These sections were then stained with 
pbospho tungstic a ad which after study of 
numerous sections, was determined to be the 
best stain for the detection of musde tune 
In all, 84 sections, some transverse but most 
of them longitudinal were prepared from the 
material obtained from 14 autopsies. 

A stud) of these sections stows that the 
muscular coats, as such cease very abruptly 
at the neck of the gall bladder sometimes with 
a sphincter like structure at the origin of the 
cystic duct The remainder of the biharr 
ducts common cystic, and hepatic are merefr 
fibro-dasPc tubes, lined with a high colunuui 
mucosa covered b) a serosal liver with the 
usual subserosal areolar tissue Onl y cw 
isolated fibers of unstriped musde are present 
sometimes indistinguishable from connecflre 
tissue cells In many sections, a search d 
several hi gh power fields is necessary to dOT- 
onstrate even Isolated musde cells A striking 
paint in the study of man) of these ducts is 
the presence of compare trvdv large glands m 
the duct wails, aj described b) Burden. It ®* 
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real possibility that these glands oBer lodging 
to organisms metastatic from other foa of in 
fection and subsequently become responsible 
for low grade cholangitis. Nerve fibers are 
present in great abundance, usually dis- 
tributed in the outer part of the wall 
3 The dimcal review was confined to 
those cases definitely proved to have had cal 
cull m the common duct. This reduced the 
number of cases in the 5 year period to 16 at 
the Toronto General Hospital (1926-31) and 
8 at the Los Angeles County General Hospital 
(1927-32) m which stone had actually been 
removed from the common duct at operation 
or autopsy When contrasted with the figures 
from other surgical clinics (Mayo Clinic 106 in 
10 >cars, Mayo-Robson 380 m 10 years) this 
seems to indicate an extraordinarily low in 
adence of calculous cholecystic disease among 
hospital populations of over 30 000 (TGH) 
and 90 000 (L~A C G.H ) This variation is 
due in part of course to the greater number 
of elective cases in other clinics 

The histones were examined as to 6 cardinal 
points (r) chronic indigestion (i e painful 
digestion) flatulence and so called bilious 
attacLs with headaches as elicited in the 
past historj , (2) dull pain in upper abdomen 
with radiation postenorij (3) well defined 
biliary colic, (4) presence of jaundice, (5) 
chills, (6) fever The relative frequency of 



these findings for the two senes of cases is 
presented in Tables I and II In Table Hi is 
shown the percentage incidence of these signs 
and symptoms m the combined senes 

Certain points are of interest even in this 
small senes Jaundice is the one near constant 
sign, yet one woman with a 3 year history and 
as manj calculi m the common duct failed to 
show an icteroid tinge at any time although 
the ictenc index was 13 7 Next in order is a 
high percentage with history of digestive up- 
set or chronic upper abdominal pain or both 
over a period of years or at least months 
There iocs frequently acute exacerbation of such 
symptoms when the calculi presumably entered 
the biltarv duds as shown b> 81 per cent of the 
quoted cases Much of this Is due of course, 
to activation of chrome cholecystic disease 
but a perusal of these dimcal histones leads 
one to believe that an> individual who suffers 
in mid or late life a sudden up-trend m 
seventy of previous cholecystic symptoms is 
an eligible candidate for the diagnosis of com 
mon duct stone If this be associated with 
icterus and its accompanying manifestations 
or faffing that an elevated blood bilirubin or 
with a dull radiating upper abdominal pain 
or with c hil ls or fever the diagnosis becomes 
more than probable. 
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Moat unusual In this series is the extraor 
dinarDy low Incidence of biliary colic With 
the appearance of colic the difficulties of 
diagnosis are largely erased, but 56 per cent 
of these cases failed to present rich con- 
clusive evidence of common duct stone In 
none of the 8 autopsy cases in which the 
pathologist was the final arbiter was the 
symptom of colic found in the medical history 
This Is certain indication of the reluctance 
with which a diagnosis of biliary duct calculus 
Is surveyed without the sine qua non of colic 
Chills were a feature In 7 instances (26 per 
cent) and fever in 8 (29 per cent) 

It should be mentioned that the dull upper 
abdominal pain complained of by some of 
these patients is by no means confined to the 
right upper quadrant At least 4 (14 per cent) 
reported left upper quadrant pain and 3 
epigastric pain Two of the former patients 
had their radiation of pain to the left scapula- 
Only 1 of the 27 cases presented all of the 6 
cardinal features herein tabulated and a sec 
ond 5 Ten or 37 per cent had 4 out of the 6 
signs or symptoms, and 6 (21 per cent) only 3 
Seven others had only jaundice and one other 
point, while 1 case presented only jaundice. 
In the aged, common duct stone, like acute 
appentHcmi seems remarkable for the lack of 
clinical evidence produced. Especially la this 
true of the colic symptom only patient In this 
series over 60 presenting this evidence 
Clute s advice regarding more frequent 
opening of the common duct during operative 
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procedures for cholelithiasis seems to be borne 
out in this senes. Nine of the quoted cases 
had had previous cholecystectomies or chole 
cystotomies and several operative reports 
stated the bile duds to be without exterior 
evidence of calculi In experienced hands the 
mortality cannot be appreciably raised by the 
additional technique and time involved 
There Is certainly adequate compensation, 
even If convalescence Is lengthened by duct 
drainage in the knowledge of a certain result 
The formation of calculi In the intrahfpatic 
da da, aa described by Judd and Burden u of 
great rarity 

Certain cases of this senes merit special 
remark Inasmuch as they illustrate the 
futility of attempting any reasonable expla 
nation of pain production. 

M. C female, 40 \ ears old, mfferint *erere robe, 
was found at operation to have the brjest sobtu) 
stone In tbs series, 3 by 13 centimeter*. In the com- 
moo duct It has beensaxi that small itcoe* peodscc 
most severe coBc. In tMi Instancr, at least, * brje 
stone produced sev ere coHc. 

J Feared 57 years, had had a chokejatrctooT is 
1913 and was admitted In 191* with jaundice ip er, 

and rbHls He was without pain or cube, and t* 
autopsy showed a cslrnhis of bean th* impacted 
in the ampulla of \ater and behind it 
smaller stone* The doct* were distended to 
eral times normal diameter threrafhout 1° J** 1- 
this Individual had failed to develop q* * 
pain fca spfte of Impaction of a stone I* 
ampulla, the presence of several smaH stone**— 
detention of the ducts— all of which coocht** 1 

hare been aamed at 00a time or another as caioow 

of coQc. 
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TABLE I — PROVED COMMON DUCT STONE TABLE H — PROVED COMMON DUCT STONE 
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J E «u a man of 70 yean who had suffered from 
dull epigastric pain for 10 years, but never from colic 
In hospital be had a moderate Increase of the pain 
with intermittent chills, fever and jaundice. Au top- 
ay a ho wed a marble sized atone occluding the ampulla 
of \ ater with several other* in the duct In the liver 
were multiple abscesses. Again no colic in apite of 
multiple stones and ocdoalon 
M D . a woman 70 jears of age presented in 
ermine Jaundice for 5 months Alter admission to 
hospital her cm pyemic gall bladder was drained 
Autopsy proved the common duct to contain 13 
atone* of various slxe All the hepatic ducta were 
dilated. She had never auffered even dull pain 
nausea vomiting, and headache* were the only 
symptoms. Here multiple atones and dilatation of 
even Intrahepatk ducts failed to produce pain 
F C waa a man of 70 jears, whom autopay 
showed to have a carcinoma of the gall bladder with 
complete occlusion of the cystic duct by cardnom 
atoua invasion. He died with a deep jaundice of 5 
months standing which waa found at autopsy to be 
due to stone obstructing the common duct itself 
quite patent, and with the remainder of the biliary 
tree free from carcinomatous invasion This stone 
must therefore have been present for many weeks in 
the common duct (1 e. before the cynic duct became 
occluded by carcinoma) and waa probably respond 
ble for the marked Jaundice. Ills only pain had been 
epigastric and of very moderate seventy generally 
following meals Thus, In apite of a calculus ob- 
atructing the common duct for many weeks— -proba 
bly < months — thu individual had never exhibited 
anything approaching a colic like pain 

Illustrating the necessity of common duct 
exploration m doubtful instances is the case of 
W F R a 64 > ear old male 


Case* at Toronto General Hospital 1916--X931 
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Ten years before the last admission a cbolecya 
tectomy bad been performed and this waa followed 
by jaundice Durinc the following yean he auffered 
from recurring Indigestion and occasional dull 
epigastric pain. Before admission he developed a 
constant dull eplgaatnc pain and pain in the right 
upper quMdntnt without radiation followed by a 
gradually developing jaumilce In hoipital, a pre 
operative diagnosis of catarrhal jaundice or adhe 
alona waa made and the occasional chill* he com 
plained of laid to hysteria The jaundice cleared, 
the abdomen was opened, and gaitro-enteroatoray 
was done because of dense distorting adhesions 
about the pylorus. The biliary ducts were not ex 
plored After a postoperative death an obstructing 
calculus was found at autopsy in the common bile 
duct. 

The same point is illustrated by another 

case 


E** 1 1* W> ear old who 3 years before ad 

mixtion had been operated upon for empj ema of the 
gall bladder At that time a number of stones were 
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removed from the (*ll blxdder tad the pH bUdder 
dxmiaed She continued to hrre chronic right upper 
qntdrmt fain and fUtnknce for the j year*, but no 
colic at any time. Eventually the commoQ duct » aa 
explored and found to contain i large atone*, and the 
duct itatlf wa» much thickened and dilated 
L \S a male aged 70 > ear*, fltaatrate* the caje 
with atypical datribntion of palm IIiTint had a 
cholecystectomy ij yean previously hia chief com 
plaint oc admijEcm waa left upper quadrant pain 
radiating to the left aeapola. As he presented a 
marked jaundice and had coaxUnt chills and few 
the common duct a an explored and a aoCtary atone 
If centimeter In diameter removed 


by an absence of that symptom in 56 per tent 
of 27 cun presented 

4 The most frequent symptom oi common 
duct atone l* an exacerbation of previous in 
digestion flatulence or dull upper abdominal 
pain with or without radiation Tbe one near 
constant finding 13 jaundice 

5 A survey of this series impresses one 
with the need of more frequent exploration of 
the common duct as a combined procedure 
with cholecystectomy for cholelithiasis 


SUMMARY 

i Material has been examined to show 
that the biliary ducts possess throughout only 
small isolated fibers of muscle irregularly 
scattered The bile ducts are fibre-elastic 
tubes, nchly supplied with nerve fibers, lined 
by tall columnar epithelium and frequently 
featured by the presence of large subepitheliol 
glands lying in the membrana propria singly 
and in groups 

a Biliary colic is not caused by muscular 
spasm according to these histological findings 
Several quoted cases go to show that most 
of the other thrones usually advanced as 
etiological factors of pain are probably false. 

3 Colic is by no means a constant symp- 
tom of calculi in tbe bile passages, as shown 
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T HE surgical and medical risks of mfec 
lions and other pathological processes 
m and about the uver are seriously aug 
men ted by the possibility of hepatic insuffi 
aency One of the most striking surgical 
features associated with these cases of Uver 
damage is their tendency to bleed According 
to the results obtained m several clinics 50 
per cent of all postoperative deaths in patients 
with jaundice or Uver insufficiency arc a result 
of hemorrhage (8 35 26, 36) The following 
study was undertaken chiefly in an effort to 
reduce these operative risks. 

DETERMINATION OF BLEEDING TENDENCY 
The Ant objective was to devise a reliable 
clinical method that would disclose the latent 
haemorrhagic tendency in jaundiced patients 
The great variability of bleeding tendency in 
jaundice is well known. Jaundiced patients 
with a normal Duke a bleeding tome normal 
coagulation time and normal blood coagulat 
ing factors will frequently bleed abnormally 
and patients with abnormal findings will fre 
quently not bleed Man> dinical and labora 
tor> methods have been recommended to 
determine the existence of a bletding tend 
ency but none of them so fax has been an 
accurate guide As Colbeck has stated there 
is no definite method as j ct for the evaluation 
of the bleeding tendency in jaundice. 

1 Blood cMgulalionfadors [n vitro studies 
of the various blood coagulation factors in 
aundice have been extensive Analysis of the 
iterature forces the conclusion that although 
there are variations in these factors these 
variations cannot be correlated reliably with 
the bleeding tendency Changes m blood 
calaum fibrinogen platelets, prothrombin 
antithrombin sedimentation rate etc. are 
observed just as frequently without as with a 
hemorrhagic diathesis in jaundice 
a Calaum There is undoubtedly a dis- 
turbed calaum metabolism in jaundice such 
as altered calaum balance osteoporosis etc. 

Tfcn »oct »u u.Ud by * trot 


As one of us (A G. I 14) has already 
pointed out, the literature does not agree on 
the relation between this disturbance of cal 
amn and the hemorrhagic diathesis found in 
some cases Blood calcium levels both fixed 
and diffusible are unchanged or only slightly 
changed m jaundice The general weight of 
experimental evidence seems to uphold the 
view that although a functional deficiency of 
calaum exists, it has no relation to the bleed 
ing tendency (Linton 12 Snell and Greene 
Gunther and Greenberg Ivy, Wangensteen 
Colbeck) 

It is true that in jaundice intravenous cal 
dum improves coagulation tn mlro but the 
mechanism by which it does so is not dear 
Furthermore extravascular dotting has little 
relation to bleeding tendency Following the 
lead of Mayo- Robson W right and Panuno re 
Lee and Vincent Walters (34), Whipple, Judd 
and others, the pre-operative administration of 
calaum is widely used (Cantarow McKmght 
Webb Brennan, Hanlon Sistrunk andothers) 
But failures are frequent As Wangensteen 
and also Colbeck have summed up mtra 
venous calaum has not solved the problem of 
hremorrhage m jaundice 

Blood caldum determinations therefore 
are of no value in determining the bleeding 
tendency The problem of diffusible calaum 
presented itself however and was studied in 
many of our cases. The results will be set 
forth in a separate communication 

b Other blood crMfulatton factors Ban 
croft Kugelmass and Stanley Brown in a 
study of 200 surgical cases concluded that no 
one factor can be isolated as a cause of bleed 
mg or dotting The) devised a “dotting 
index calculated from a composite of the 
determinations of the prothrombin content 
fibrinogen content platelet count degree of 
platelet lysis and antithrombin In later 
studies they dropped the platelet count and 
lysis studies, because these could not be cor 
related with dimeal bleeding Another inter 
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was operated upon and died, but of cholrexma, 
not of hemorrhage. This would seem to 
indicate that the prolonged coagulation time 
j n jaundice is not so much an index of Heeding 
tendency as of liver damage Walters (35) 
agrees m this view 

Coagulation time, then, was also discarded 
along with calcium and other determinations 
as not being an accurate guide 

3 Bleedtng time In bleeding conditions 
the simple fact is that the patient bleeds. The 
problem is how to demonstrate beforehand 
that he is going to bleedL Duke's bleeding 
time is used universally To a large extent in 
jaundice it has been disappointing Here it is 
of little more value than the coagulation time 
True m severe anosmia febrile states, acute 
leucaemias and in pronounced haemorrhagic 
diatheses in general it is prolonged, and is 
the single most reliable method of predicting 
a bleeding tendency But a latent bleeding 
tendency, such as is found in many cases of 
jaundice is not revealed by the ordinary 
puncture of the skin Thus, it was felt that 
some way should be found to make a patient 
with a hypothetical latent bleeding tendency 
in jaundice bleed excessively from an ordinary 
skin puncture, and thus possibly make it 
manifest 

A factor which has received little attention 
in bleeding studies is the state of “tomaty” 
of the capillaries. In small vessels it is the 
retraction of their walls to a large extent 
which stops bleeding No other factor can 
explain the fact that the normal bleeding time 
of 30 to 180 seconds (Duke) is much less than 
the normal coagulation time Von Bermuth 
and Magnus have demonstrated this dearly, 
by actual observations of the capillaries with 
the capillary microscope Magnus has shown 
that the normal capillary when cut, will con 
tract force out its content of blood and then 
disappear completely from view because of 
Its contraction In a case of htcmophflia, von 
Bermuth found that the capillaries did not 
contract after being cut but remained patent 
and continued to bleed In a case of Werlhof s 
disease however, the capillaries reacted In the 
normal manner This field offers fascinating 
possibilities for study and should be Investi 
gated further 


It was felt that if the factor of capillary 
tonus could be eliminated and the capillaries 
kept wide open, the situation would be simpli 
fied and a latent bleeding tendency revealed 
if present. Such a situation is comparable 
clinically when ether, shock operative trauma 
etc. results in capillary paresis and bleeding 

The *kin of the forearm near the elbow over 
the pronator muscles was selected as being 
uniformly thin without the disturbing factor 
of differences in homification present on the 
finger bps. Ordinary Duke s punctures (with 
mechanical st\Iet set a uniform depth of 
about 2 5 millimeters for all cases) gave the 
usual bleeding time as 30 seconds to 3 minutes. 
Beat was then applied and another puncture 
done No constant change was noted Cold 
was then used no dependable difference 
could be noted Histamine (which does not 
alter blood coagulability Best and McHenry) 
was then injected intrademally to produce 
capillary paresis No constant changes were 
found Altogether 80 cases were studied m 
this manner 

One of us (A C I ) then suggested applying 
the cuff of a sphygmomanometer around the 
arm, with a pressure of about 40 millimeters of 
mercury enough to cut off effectively the 
venous return By increasing the pressure in 
the capillaries and artenoles in this manner 
the factor of capillary tonus” might be elimi 
nated. This was done with most gratifying 
results 

It was found in a large number of normal 
individuals (115 cases) that very little differ 
ence existed between the Duke method and 
the modified method with venous pressure 
In general, the latter gave somewhat longer 
readings and an Increased volume of bleeding 
as demonstrated by the total area of the drops 
on the filter paper After many tnals the 
upper limit of normal for the venous pressure 
bleeding time was fixed at 240 seconds. It 
was rarely over 180 seconds. But, w hen the 
method was tried on a number of cases of jattn 
dice it was found that often when the Duke's 
bleeding time was normal ike tenons pressure 
bleeding time was definitely prolonged These 
cases with a prolonged venous pressure bleed 
lug time were almost always found to be the 
cases that bled, cither spontaneously or after 
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THE EFFECT OF VIOSTEROL IN JAUNDICE' 

R.W McNEALY M D, FACS P F SHAPIRO M.D mP MELNICK, M D CmcAAo Iclikoh 


Fro* tb» D*f*rt*>**ti of tartm »od 

T HE bleeding tendency m jaundice is un 
doubtedly related to the degree oi hvei 
damage. The mechanism of thia relation 
is obscure but the dim cal facta are obvious 
The venous pressure bleeding time, or ‘ Ivy" 
bleeding time (as we have named it) is, there- 
fore in a sense a measure of the degree of liver 
damage. 1 That this is true is also brought out 
by a study of other type* of liver damage with- 
out jaundice. The Ivy bleeding time is pro- 
longed in manj cases of cirrhosis of the liver, 
in cases of chrome cholecystitis with asso- 
ciated liver damage etc Cases with liver in 
jury, then formed the bulk of those selected 
for study 

Dt R.H JaSe suggested to us that a poasi 
ble explanation for the bleeding tendency in 
cases of obstructive jaundice was that because 
of the defidency of bile in the gastro-mtestinal 
tract, there was a failure in absorption of fat 
soluble vitamins particularly vitamin I) As 
this work was being completed a publication 
appeared from the Umverat} of California 
which confirmed this suggestion. Greaves and 
Schmidt proved that in the absence of bile 
from the intestinal tract little or no vitamin 
D is absorbed In non-obstructive jaundices 
or In any liver deficiency with a marked de- 
crease in biliary intestinal content the vitamin 
D absorption is not completely inhibited but 
is definitely impaired The exhibition of Large 
doses of viosterol or the administration of bile 
salts with it, we thought might correct this de 
fiaency 

The iw slores vtlatnm D and apparently 
utilizes it in its hicmostatic functions (i 4) 
Many reports have been recently published 
which demonstrate the profound effect of vi 
tamins on the various blood coagulating fac 
tors (Ku gel mass and Samuel 9, Woehlisch, 
Shenf and Baum, Lopez Cramer and Drew 
and others) In particular the effect of vi 

"rt Irr A C Sfepro, T F *»d McWk, P Tk* HftAa* 
Serf Gy>rC 1 Otr* l*jj *• 7S1 J&4 

Thu ir»* t*Vd by put 


Uadbcal School mod tb* Dtp**™”** « S«neiT 
Cook QjxaXr m»T»Ul 

tnmin D m favorably altering these factors 
and in reducing the bleeding and coagulation 
time and bleeding tendency m various conch 
tions, has been frequently reported (Phillips 
Robertaon, Corson and Irwin, 12, Selyc, San 
ford Gasteyer and Wyat 15, Brougher 
Richardson, Du Plessis Kugelmass 8 Sin 
cock, Shelling, Kamlnxhy and Davidson 
Hess Lewis and Rirkin 5, Jones Rapaport 
anUHodcs 6, Ma*sengale and Nussmaer 11, 
Rohmer and Maryssael 14 and others) The 
effect of vitamin D in m creasing the calcium 
content of the blood has received particular 
attention and the relationship between blood 
calcium and blood coagulation is widely ac 
ctptcd Enteral exhibition of calcium how 
ever has only a slight effect on blood calaum 
and parenteral administration has only a tran 
ntorj effect Viosterol it was thought by its 
indirect action on calaum metabolism would 
have a more prolonged and deasne effect in 
favorably influenang the blood coagulation 
and bleeding time 

A review of the literature revealed, however 
that the evidence for the relationship between 
blood calcium and blood coagulation and for 
the relationship between vitamin D and blood 
calaum was in many cases indecisive and con 
trary We deaded therefore to study w our 
own cases the relationship between viosterol 
administration and blood caldum (this work 
will be reported In a separate paper) and In the 
meantime to determine clinically whether 
viosterol actually would decrease the bleeding 
tendency oi cases of jaundice or hepatic 3n 
suffiaency 

Eight hundred and ten unselected cases at 
the Cook Count} Hospital were studied in a 
penod of 14 months Almost all the jaundiced 
patients who entered the hospital during this 
period were studied namely those with com 
mon duct stone arrhosi* of the liver with 
jaundice toxic hepatitis catarrhal jaundice 
primary and metastatic carcinoma of the liver 
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TABLE L — SURGICAL GALL-BLADDER CASES WITH BLEEDING TENDENCY 
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TABLE IL— SURGICAL COMMON BILE DUCT CASES WITH BLEEDING TENDENCY 
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TAJLE IV— MEDICAL COiTUON BILE DUCT CASES 
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toms Operation was not advised for the time 
being in many of the cases, in the remainder, 
the patients refused operation and left the hos- 
pital One patient, 355 a man 47 years old 
entered the hospital with an acute cholecyst! 
tls. He had a bleeding history and a prolonged 
bleeding time (Duke 230 seconds, Ivy 550) 
He was not given viosterol Operation was 
advised but he refused and left the hospital 

2 Common duct stone Fourteen patients 
with common bfle duct stone were studied who 
did not come to operation There were 8 men 
and 6 women Seven patients showed no 
bleeding tendency They had an ictenc index 
of 37 to 70 No viosterol was given All made 
a spontaneous temporary recovery from thor 
jaundice and gastro-mtestinal symptoms 

Seven patients manifested a bleeding tend 
ency (Table IV) Two gave a history of 
bleeding, Duke s bleeding time averaged 90 
seconds Ivy bleeding time 400 seconds. The 
ictenc index averaged 38 Four of these were 
given viosterol and bile salts. The Duke 
bleeding time within 1 to 3 weeks averaged 
70 the Ivy bleeding time dropped to 140 
seconds All 4 recovered One patient re- 
ceived cal a um only She improved slowly 
Two patients received no medication. The 
bleeding time remained unchanged in 1 and 
the patient died. In the other it grew steadily 
longer and the patient steadily worse The 
prognostic value of the Ivy bleeding time and 
efficacy of viosterol m improving prognosis is 
shown in these as in the surgical patients 

3 Empyema of gaU bladder One patient 
with empyema of the gall bladder patient 356, 


a man 44 years old was admitted in poor con 
dition Viosterol was not tned He died m a 
days Another similar patient, 601 was pre 
pared with viosterol She began to recover 
spontaneously and refused operation The 
correct diagnosis in this case is in question 

4 Catarrhal jaundice Fifty-one patients 
with catarrhal jaundice were studied 36 men 
and 1 5 women Thirty-six patients showed no 
bleeding tendency They had an ictenc index 
of from 18 to 100 Their ages varied from 15 
to 55 No viosterol was given All recovered 
promptly within 2 weeks 

Fifteen patients, or 29 per cent, had a pro- 
longed bleeding time, the Duke bleeding time 
averaged 115 seconds, the Ivy 330 seconds 
(Table V) Twelve gave a history of abnor 
mal bleeding The ictenc index averaged 58 
Twelve of the 15 were given viosterol The 
bleeding tendency stopped in all within 1 to 3 
days. The Duke bleeding time dropped within 
3 to 6 days to an average of 70 seconds, the 
Ivy to 100 seconds. All 12 recovered promptly 
within from 5 days to 2 weeks. Three of the 15 
were not given viosteroL One was D 1 for 7 
weeks 1 for 6 weeks, and only r recovered with 
usual promptness. Although catarrhal jaun 
dice is a self limited disease, it seems that 
when a prolonged Ivy bleeding time clouds the 
prognosis, viosterol is of value. 

5 Cirrhosis of the liter There were 104 
patients with cirrhosis 56 men and 48 women 
Most of these were periportal cirrhosis a few 
were biliary Only 4 of the patients were colored 

Forty-seven patients showed no bleeding 
tendency' No viosterol was given, but the 
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TABLE VL — CIRRHOSIS CASES WITH B LEEDING TENDENCY AND VIOSTEROL 
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value, wh3c if it Is advanced or rapid m 6 Malignancy There were 68 patients with 
its progress viosterol has no demonstrable malignancy in and about the liver who did not 
value come to operation They included 41 men and 
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TSBLE VIE- MEDICAL MALIGNANCIES WITH BLEEDING TENDENCY 



Fifteen patients -were not given mastered tendency All gradually Improved under tie 
Twelve died, but 5 were moribund on admjs- usual cardiac therapy One cage was pven 
sion leaving 6 deaths to compare with 2 of viosterol but made no better improvement 
the other senes. One patient became sbghtiv than the others Two patients had prolonged 
worse, none showed even sight improvement, bleeding time One patient, 26b a man 41 
The Duke bleeding tune remained at 130, the years old, had an icteric index of 46, a Duke 
Ivy at 350. Viosterol was of no demonstrable bleeding time of 150 and an Ivy bleeding time 
value In these cases. of over 600 seconds He was moribund on ad 

7 Cardiac decompensation with jaun mission. Viosterol was not given He died the 
dice There were 9 patients, 5 men and 4 next dsy One patient, 414 , a man 37 years 
women Seven of them showed no Meeting old, with an icteric mdex of 36 and an Ivy 
























SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE Ev.— ' ronac HEP VITOS WITH BLEED LNG TZNDEHCY 
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bleeding tin* of over 600 was given Urgt 
60*3 of vwsteroi {6o drops three times a day) 
Hcdiedm3cby» Vioiterol was of no value Itj 
these rases 

A Tost tuf>akli 3 Fourteen patients with 
tone hepatitis were studied \ women and 10 
men showed r>o bleeding tendency and 
recovered promptly Eight had prolonged 
Weeding times {.Tame IX) The Duke bleed 
mg tune averaged only 88 seconds, but the Ivy 
averaged 310 Five were given vioateroL 
Three were not. All recovered promptly The 
Duke Weeding time decreased to 65 seconds 
the Ivy dropped to no Of coarse, no effect 
from viosterm was demonstrated. However 
1 patient 107 a colored woman 58 years old 
had a low Weeding time on admbakm- Vk®- 
terol was not given. Sbe began to grow worse. 
Vlosterol was then given she Improved 
rapidly Patient 787 had a prolonged Weeding 
time winch dropped to normal under viosterW 
therapy Treatment was stopped and he left 
the hospital He returned 1 month later with 
recurrent haemorrhages and prolonged hlenl 
Ing time Vlosterol again brought his bleeding 
time down to normal and stopped hfa Weeding 

p lfiiceOaKevtu There were 13 patients 
with jaundice with miscellaneous conditions 
such as pneumonia, portal thrombophlebitis, 
aicrodlng cholangitia, pyrin nephritis, miliary 


tuberculosis and Bantfs disease (Table X) 
Vksteroi was given in most <A the cases h 
which the Ivy bleeding time was prolonged 
The mulls seemed to depend Urgdj on the 
baric condition rather than on the Jiandkr 
At any rate, there were too lew rimfftr cues 
in tins senes to warrant conduskms. 

/<j Pens I nous anemia Seventeen patient* 
with penuaous amernla were studied, 7 
women and 10 men Eleven had no bieedh# 
tendency and showed a prompt rcmitjko 
under Ever therapy Six patients showed « 
bleeding tendency (Table XX) The Duke 
bleeding time averaged 15a seconds the Itj 

340 Four were given vlosterol and a were not 

AD however showed a prompt remts*» 
The Duke Weeding rime fell to 60 secoodx, the 
Ivy to 113 

ri Lcvaemia. There were 11 patients vtft> 
leucaemia Three of these chronic myriows. 
had do bleeding tendency Vlosterol was w* 
given. They Improved slightly while srd« 
observation and left the hospital Eight® 
the len atroias showed & marked bJeedjag 
tendency (Table XII) The Duke Werdiat 
time averaged 380 seconds the Ivy 3 °° ** 
ends. Six of the patients were given noritrob 
3 were not. The Heeding time went ev» 
higher ln all and aQ patients died Vtosttt® 
was of no value m these cases 






12 Secondary QTurmta Fourteen patients 
with secondary anaemia were studied Six of 
them showed a prolonged bleeding time (Table 
XIII) The results of viosterol therapy, how 
ever were inconclusive 

ij Purpura There were 13 patients with 
purpura, 3 patients with toxic purpura, and 1 
of septic purpura showed normal bleeding 
time Viosterol was not given, all recovered 
promptly Nine patients had prolonged bleed- 
ing times (Table XIV) Of these 1 case of 
septic purpura improved, while another suni 
lar case did not improve under viosterol 
therapy Two patients with tone purpura 
were given viosterol and recovered Of the 
6 patients with thrombocytopenic purpura, 3 
were not given viosterol They grew slowly 
worse Two were given viosterol, 1 gradually 


improved, the other died The fifth case 
119, came in bleeding very copiously Whole 
blood injections controlled the hfemorrhages, 
and the patient slowly recovered after a 4 
weeks’ illness Then he had a recurrence. This 
time viosterol was given without blood Injec 
UonB, he stopped bleeding in 3 dayB and re- 
marned well while under observations for over 
a month. The value of viosterol was not 
demonstrated in these cases The one prompt 
remission was gratifying but lade of duplica 
lion in other cases renders conclusions un 
justifiable. 

14. Endocardiin Four patients with endo- 
carditis were studied One case of rheumatic 
endocarditis with no bleeding tendency im 
proved spontaneously The three patients 
with malignant endocarditis showed a marked 
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TABLE XIV — PUKPURAS 
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2 Before exploration for probable mahg 
nancy in and about the liver the same results 
apply unless liver damage is too far advanced 

3 In medical cases of gall bladder disease 
or common bfle duct stone viosterol therapy is 
also indicated if the Ivy bleeding time is pro 
longed It then has some value but its effect 
is not as striking as in the surgical cases 

4 In catarrhal jaundice viosterol hastens re 
coverv only in case of prolonged bleeding time 

5 In cirrhosis o! the liver viosterol is mdi 
cated in patients with a prolonged Ivy bleed 
Ing tune and Is of value provided the hepatic 
damage is not too far advanced or too rapid 
in its progress, 

6 In the medical cases of malignancy in 
and about the liver viosterol has no particular 
therapeutic value 

7 Viosterol vras of no demonstrable value 
in the miscellaneous jaundices due to cardiac 
decompensation pneumonia, tone hepatitis, 
Banti s disease, portal thrombophlebitis etc. 

8 Viosterol was of no particular value in 
the bleeding tendencies resulting from the 
blood dyscrasas such os pernicious anaemia, 
leucaemia secondary anaemia haemophilia, 
etc., nor was its value sufficiently demon- 
strated m our small senes of purpura, scurvy 
endocarditis and miscellaneous bleeding cases 

9 Before tonsillectomy bleeding histones 
may be checked by bleeding time determina 
lions but our senes of positive bleeders was 
too small to warrant conclusions 

ro The data on the relationship of the pro- 
longed Ivy bleeding time and the effects of 
viosterol to blood chemistry changes will be 
reported in a separate communication 
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assuming a position which puts stress on that 
ligament 

In back, sprains the swelling is sometimes 
present m the early stages More often it is 
absent, because the ligaments are located be- 
neath the muscle and fat tissue, so that the 
swelling is not perceptible. For the same rea 
son, the tenderness is not as sharply localized 
as m the case of sprains of the more super 
fidal ligaments of the extremities The third, 
fourth, and fifth criteria of ligament sprain are 
the same in the back as elsewhere, but assume 
added importance because swelling and ten 
demess are unreliable signs 

The diagnosis of sprain 13 incomplete unless 
it includes a localization of the involved liga 
ment Sprains of three seta of ligaments of the 
lower spine produce signs which dearly dlf 
ferentiate them from one another (1) the 00c 
cygeal, (2) the sacro-fiiac and Iliolumbar , 
(3) the lumbar 

Schmorl has established the importance of 
the intervertebral disks In the pathology of the 
spine If the lesion In some traumatic spine 
injuries is In the intervertebral disks and not 
in the connecting ligament the Important 
physical signs must be similar Functionally 
the disk » an elastic ligament connecting two 
vertebral bodies. Ab m sprain of the other In 
tervertebral ligaments, pain is elicited when 
these two bodies move on one another The 
motions causing or relieving pain will be simi 
lar to those of sprain of the true ligaments 
between the two vertebne. 

Ghonnley has recently described Injury to 
the cartilage of the articular joints of the spine 
a true traumatic arthritis He believes that 
the sudden onset of symptoms with "locking” 
indicates injury to the cartilage The occa 
no rial sudden relief of symptoms on manlpula 
Lon is also IndicaLve of an intra articular 
lesion rather than a ligament sprain Most 
authorities beheic that traumatic arthritis it 
an exceptional complication 
The controversy as to whether there Is any 
such thing os trau m atic tubluxation of the 
sacro-fiiac joint has continued for decades 
sometimes merrily and often acrimoniously 
As there is no direct evidence for its existence, 
I prefer not to use the term subluxation How 
ever there is no doubt that there is a patho- 


logical condition following sprain, the signs 
and symptoms of which are referable to the 
area of the sacro-fiiac joint. In such cases It is 
found that any motion or poribon which puts 
stress on the ligaments of the sacroiliac joint 
dials pain. Any force that puts stress on the 
ligaments can also produce that minute mo- 
tion which we know normally exists in this 
joint. Can the pain be due to sacro-fiiac ar 
thntis? Possibly — but motion bo minute as to 
be demonstrable only In the dissected sped 
men does not dial pain m any other joint ex 
cept In fulminating inflammations. That the 
lesion is localized in the ligaments is the most 
reasonable hypothesis Opinion on the pathol 
ogy may differ The signs and symptoms con 
ahtute a dear cut clinical entity 
It must be remembered that nearly every 
motion that puts stress on the sacro-fiiac liga 
ments also puts some stress on the iliolumbar 
ligament The signs and symptoms which we 
call the sacro-fiiac syndrome, may be due to 
strain of the iliolumbar ligament alone or in 
combination with strain of the sacro-fiiac 
ligaments. The name sacro-iliolumbar sprain 
is more accurate Nevertheleis the name 
sacro-fiiac syndrome for a combination of 
physical signs has been in use so long that a 
change in the name is not desirable 
Synimhi and pm arlkrtits The synovial 
membrane is a thin sheet of endothelium like 
cells which invests the inner side of the capsu 
lar ligament of all true joints. Direct trauma 
(a blow) or indirect trauma (excessive stress on 
the capsular ligament) may produce an asep- 
tic infl a mma tory process In this membrane 
Synovitis frequently Is manifested by an exu 
date m the joint Usually the exudate is ab- 
sorbed completely m time and the joint re- 
sumes its normal function In more severe 
cases, the exudate is fibrinous and the capsular 
ligament adheres to the joint surfaces resulting 
in painful and decreased range of motion As 
the synovial membrane is intimately connected 
with the inner aide of the capsular ligament it 
is not possible to have a traumatic synovitis 
without some injury to the ligament The 
ligamentous injury may resolve before the 
synovial exudate is absorbed so that clini cally 
only the synovitis is of importance On the 
other hand, the injury to the capsular ligament 
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complicated, as their effects are indirect In 
the following descriptions the motions^ are 
grouped to aid in understanding their direct 
and indirect mechanical effects, the sequence 
is not the one commonly used in a physical 
examination In oil unilateral lesions ft de- 
scription of a lesion on the left side is given 

COCCYQODYN1A 

Inspection and palpation In sitting, the 
patient at times puts his weight on one ischial 
tuberosity, and at times on the other When 
he lies cm his bad. on the era mining table 
there U no tendency to flex the knee or hip 
External pressure over the coccyx produces 
pain The pain is usually more marked the 
nearer the tip of the coccyx the pressure is ap- 
plied because this means greater leverage for 
movement at the sacrococcygeal joint On 
rectal examination some pain is elicited on 
pressure over the anterior surface of the coccyx 
The sacrotuberous ligament may be palpated 
on each ride as it passes laterally from the 
sacrococcygeal junction to the ischial tuber 
osi tv Pressure on one or both of these hga 
ments may ellat pain because their lower 
fibers are continuous with the sacrococcygeal 
ligaments 

Determination of pain producing motions 
Abduction, rotation, or hyperextension of the 
thighs or hyperextenrion of the spine have no 
effect on the coccyx and produce no pain 
With the patient on his back, the examiner 
gently flexes one thigh on the abdomen This 
motion products pain accurately referred to 
the coccyx. Flexion of the other thigh eliats 
the same pain. How does motion at the hip 
joint affect the region of the coccyx? The glu 
teus m axioms muscle arises from the Ilium, 
sacrum, and coccyx and is inserted in the 
upper part of the shaft of the femur Thigh 
flexion stretches this musdc (Fig i) and pulls 
on the coccyx This results in pain analogous 
to that produced by direct pressure over the 
coccyx. In the standing position flexion of 
the trunk produces some pain Flexion of the 
trunk on the thighs has the same effect on the 
gluteus maximus as flexion of the thighs on the 
abdomen and therefore eliats the same pain 
Resumption of the erect posture is even more 
painful In resuming the erect posture the 


gluteus maximus muscle is not only stretched 
but there is an active contraction of the mus- 
cle resulting in increased pull on the coccyx. 
With the patient sitting trunk flexion has a 
Fqmflftr effect on the gluteus maximus muscle 
but the contraction of the gluteus maximus is 
not as strong and the pain though present, ia 
leas severe 

The reason for the posture is obvious. The 
patient sits on one tuDerositv to avoid direct 
pressure on the coccyx He does not flex the 
thighs because this results in pull on the 
coccyx. 

ISCmOGLUTEAL BURSITIS (LETT) 

Inspection and palpation The patient sits 
with the weight on the nght ischial tuberosity 
never shifting to the left. There may be some 
tendency to keep the left thigh less flexed than 
is normal in the sitting position When the 
patient lies on the table the legs arc kept 
straight without any tendency toward flexion 
of the hip or knee 

With the patient lying face down, there is 
an area of tenderness over the left ischial 
tuberosity — none on the nght The inflamed 
ischiogluteal bursa usually contains suffiaent 
fluid so that it is palpable on gentle pressure 
over the buttock. There is no tenderness o\ er 
the region of the sacrococcyx and rectal exarm 
nation is negativc. 

Deierminahon of pain producing motions 
With the patient lying on his back on the 
examining table flexion of the left thigh eliats 
pain which is referred to the buttock, but not 
definitely localized Flexion of the opposite 
thigh produces no pain Rotation or hyper 
extension of either thigh has no effect 

The ischiogluteal burn, is located between 
the gluteus maximus muscle and the ischial 
tuberosity Flexion of the thigh stretches the 
gluteus maximus musde and therefore puts 
pressure on the tender ischiogluteal bursa 
(Fig i) Rotation and extension of the thigh 
put no pressure on the bursa, and therefore 
have no effect 

In the standing and w the sitting position 
flexion of the trunk produces the same pain as 
hip flexion because we have the same stretch 
ing of the gluteus maximus musde with the 
resulting pressure on the ischiogluteal bursa. 




Ft*. t Sbowtug the »txttclunR oi Use nro»da 

bj ficnon <J one Irg The dotted are h the ait which 
would be de*crfbed by the b*m*trin* mujda ll they wrre 
not. lotted to itretch. The solid ate i* that Aeacribedoy the 
pcinU of bony attachment of tbe muscles The dtitance 
between the two area at any point H the amount the muscle 
most be it meted when the le* Is fitted to that point 

straight leg cm the abdomen is limited to 90 
degrees by the normal hamstring muscles As 
the examiner flexes tbe patient s straight leg 
the distance between the attachment and in 
aertton oE the hamstring muscle must Increase 
(Fig 3) To visualize this fact we must re 
member that in flexion the leg revolves with 
the head ol the femur as a pivotal center The 
hamstring muscles revolve with their point of 
origin on the tuberosity of the ischium as a 
center Imagine the hamstring musdes de- 
tached from their insertion on the upper part 
of the tibia and fibula. If the leg and the de- 
tached muscle are revolved together the free 
ends of the musdes because their pivotal cen 
ter is posterior to that of the femur describe 
an arc proximal to the arc described by the 
heads of the tibia and fibula as shown In 
Figure 3 With Increasing flexion, there must 
be an Increasing stretching of the muscle, if it 
is to extend to its point of attachment. When 
the straight leg has been flexed 90 degree* the 
limit of elasticity has been reached Any 
attempt to flex the straight leg beyond the 
limit of elasticity of the hamstring muscles 
produces musde pam referred to the dorsum 
of the thigh. This movement testa the elas- 
ticity of the hamstring musde. With the 
straight leg flexed as shown in Figure 3 the 
hamstring musde can be relaxed by bending 
the leg at the knee joint (Fig 4) because this 
bnngs the origin and the insertion of the mus- 


Ftg 4 - Stwwfa* tbe dtertait La disUuce from tbe ori^itL 
0 d the HjTTrt tnpf mu*drt to imertiati, I cm flexion of 
the knee Joint with malting relxxxtkm of the hstratrin* 
mtadt*. 

de doser together The thigh can now be 
flexed completely on the abdomen. 

Just as the hamstring musdes limit eleva 
tion of the leg when the patient is lying down, 
so they limit forward rotation of the pelvis in 
the standing position Flexion of the knee 
joint relaxes the hamstring musdes and makes 
greater pdvic rotation possible If, however 
pelvic rotation is limited bv disease of the hip 
joint, the relaxation of the hamstrings will 
have no effect. 

With one leg m the same position as In 
Figure 3 the hamstrings could also be re 
laxed by forward motion of the point of ongm 
of the musdes on the ischium This means a 
backward rotation of the pelvis. But with the 
right leg straight on the examining table the 
iliofemoral ligament of the nght hip is taut 
and permits only slight backward rotation of 
the pelvis When the examiner flexes both 
legs at the hip as In Figure 5 the hamstrings 
can pull the ischium forward. Therefore a 
greater degree of flexion of the legs on the ab- 
domen is attainable when the legs are flexed 
simultaneously than when one leg is flexed 
alone The amount of movement at the hip 
joints la the same in the 2 cases but with 
simultaneous leg flexion the whole pelvis 
rotates backward In this case the pull of a 
musde causes motion In a part not directly 
moved by the examiner In motions other 
than straight leg raising such indirect move- 
ment is seldom due to musde pull but to liga 
ment pull When a muscle la not spastic or 
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Ffa 5 TSt buBCtnag mu«ck» rot»tc the pelvb back 
wixo. to the padtira tbwwn fas «oUd color T^ti pelvic 
rotation fUtten* tbc lumbar curve (which b the equivalent 
oi flexin* ol the lutnbar epine) B*dcwwd rotation of the 
pdvfai brtttft the origin of the hamilnnc* forward thui 
r tiring the hirmtilist nuncio aod perndttini' greater 
flexkra of tb» thlghi otr the abdomen The arrow* paaa 
throneh the anttrior tuperlor aplne and the poaterioT 
tupervn apfnc of the p<M* S-S Flrit poaition S S 
after fletkra of leg* with rotation of the p«M* 

stress is transmitted through the sacro-iliac 
ligaments to the sacrum and through the 
lumbosacral ligaments to the lumbar spine. 
If any of these ligaments are sensitive, pain 
will be eliated This motion puts no stress 
on the saatic nerve or on the coccyx. 

Let us return to a consideration of stress 
on sacro-iliac ligaments. With the patient 
lying face down the knee is raised 12 centi 
meters from the table This is approximately 
the limit of hyperextension at the hip joint 
and on attempting further motion the stress 
is transmitted through the hip ligaments to 
the pelvis The Baao-ihac ligaments of the 
same side fed the stress first. It is then trans- 
mitted through the sacro-iliac ligament of the 
same side, via the sacrum to the sacro-iliac 
ligament of the opposite side Pain on this 
motion therefore U eliated on the opposite 
side, if the opposite sacro-iliac ligament is 
sensitive 

The patient then lies on the left side with 
the legs straight, and the examiner hyper 
extends the right thi^h, Stress is felt in the 
opposite sacro-iliac ligament, but the stress 
is dissipated by motion of the pelvis with asso- 
ciated increase of the lumbar lordosis. This 
motion of the lumbar spine is of course 
transmitted through the lumbar ligaments. If 
the left leg instead of being straight on the 



Fqj. 6 Tbc Wt hed a on the Mtdk of the oppemte 
& . Outward rotation *ed Abduction of tbc rht gb a done 
by depreuiag tbe left knee Tbc resulting ftretch of the 
pv>ai magma nunde I* tbown. 

table, is completely flexed at the hip and knee, 
motion of the pelvis is prevented The stress 
of the motion cannot be translated into the 
movement of the pelvis but is concentrated 
on the sacro-iliac ligaments of both sides. In 
this position therefore sacro-iliac pain will 
be more acute and lumbosacral pain mil be 
mild When the leg 13 extended and pelvic 
motion is possible sacro- iliac pain will be mild 
while lumbar ligament sprain will elicit marked 
pain 

LESION or THE HIP JOINT 

Inspection and palpation The patient sits 
with his weight on the right ischial tuberosity 
He sits near the forward part of the chair so 
that the left hip is slightly flexed but not at a 
nght angle The posture when lying on the 
exa mining table is quite characteristic— the 
left thigh slightly flexed and everted and the 
knee slightly bent Occasionally a slight full 
ness is noticed below the middle of Poupart s 
ligament There may be tenderness at fht« 
ate. With the left leg straight a blow on the 
heel may produce pain in the region of the 
hip joint, this is a valuable sign but seldom 
present in traumatic lesions 

Determination of pain producing motions 
With the patient lying on his back, the 
straight leg of the affected side is rotated out 
ward This movement elicits pain a sign 
absent in any of the other conditions with 
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produces motion of the lumbar vertebra or at 
the lumbosacral joint because onv such mo- 
bon puts stress on the ligaments The articu 
lar capsules and the ligaments of the bodies 
and of the arches form a complicated system 
It may not be possible to discover which of 
these ligaments is involved in an individual 
case The sprain is often in one of the paired 
ligaments so that the signs are more marked 
on one Bide. However any motion which 
produces stress on the ligaments of one side 
will affect those of the opposite side to some 
extent The pain on the two sides differs in 
intensity but not in the type of motion which 
produces it 

With the patient sitting on a stool, lateral 
bending of the trunk produces some pain m 
the lumbar region. Lateral bending u in 
large part a movement of the lumbar vertebra, 
and the stress is felt in the ligaments connect 
mg the vertebra. 

With the patient still sitting on a stool, the 
examiner grasps the shouldera of the patient 
and rotates the trunk. Rotation is a move 
ment of the thoracic and cervical vertebra, 
and Uttle stress is Idt in the lumbar vertebra 
until partial rotation has taken place This 
motion is therefore painful only in the second 
half of its range. 

Both flexion and extension of the trunk are 
painful because this is, in part, a movement 
of the lumbar spine Full flexion or extension 
may not be possible because of pain In flex 
ion of the spine the first movement is at the 
lumbosacral joint, with lesions of the hga 
ments connecting the fifth lumbar with the 
sacrum the pain is therefore felt on very slight 
motion With increasing flexion of the spine 
the fourth then the thud, second, and first 
lumbar vertebra take port. With lesions 
higher up, therefore the pain is felt on in 
creasing flexion The higher the ligaments 
involved the greater the amount of flexion 
before pain is produced 

Extension of the spine is examined with 
the patient prone on the table. The two 
thighs are simultaneously passively hyper 
extended This produces a forward rotation 
of the pelvis, the stress falling first on the 
lumbosacral joint As the thighs are raised 
more, the stress falls on the ligaments of the 


upper lumbar vertebra If hyperextension is 
done by raising the upper trunk instead of the 
thighs, the stress falls first on the uppermost 
lumbar ligaments and only with greater ex 
tension on the lumbosacral joint. Therefore, 
when slight extension of the thighs produces 
pam (lumbosacral sprain) marked extension 
of the upper trunk is necessary to produce the 
same reaction In lesions of the upper lumbar 
vertebra, marked extension of the thighs or 
else slight extension of the trunk are required 
to produce pain. 

When the. patient lies on his back and the 
two legs, with knees straight are raised almui 
taneously, the motion dunng the first 20 
degrees is a simple movement at the hip joint. 
With increasing flexion the pelvis rotates 
backward (Fig 5) The pelvis moves as one 
piece and this backward rotation of the pelvis 
means that the sacrum is rotating in the same 
direction and pulling on the lumbosacral liga 
ments If there is a strum of this ligament 
there will be pain on this motion With in 
creased backward rotation of the sacrum there 
is a flattening of the normal lumbar lordosis. 
The movement of the lumbar vertebra is 
analogous to that which takes place In flexion 
of the lumbar spine. Flexion oi the thighs 
therefore, produces pam in sprain of any of 
the lumbar ligaments. Moderate flexion will 
produce pam In lumbosacral sprain Increas- 
ing flexion produces pam in sprain of the hga 
ments of the higher lumbar vertebra 

Flexion of the thighs produces pam m the 
lumbar region only m so far as this position 
produces backward rotation of the pelvis. 
There is only slight rotation of the pelvis on 
flexion of the thighs with the knees bent 
When the legs are straight more marked 
pelvic rotation occurs because of the pull of 
the hamstring muscles on the ischia When 
the examiner’s hand is placed beneath the 
upper part of the sacrum he can determine 
that the pam i3 never ekated before the thigh 
flexion causes some backward rotation of the 
sacrum Pam due to rotation of the pelvis is 
the distinguishing feature of lumbar lesions. 

The origin of the pain can be checked by 
another test. When the patient is lying on 
the left side with the left knee and hip held in 
flexion, hypcrextension of the tight thigh eke 
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to its physiological li m it at ninety degree 
flexion of the straight leg, it follows that a 
spastic musde will permit less than this nor 
mal range of motion The limitation and pain 
will be relieved on fienon of the knee for the 
reasons discussed in the section on “Meehan 
les of Normal Motion-” The different e in the 
range of motion with the knee flexed and with 
the knee extended must be more marked when 
the hamstring muidet are spastic- All other 
motions that are ordinarily limited when the 
normal hamstring muscles have been stretched 
to a maximum will be much more limited 
when the muscle is spastic. ThuB, in the 
standing position flexion of the trunk, m so 
far as pelvic rotation is a factor, will be limited 
and ellat pain in the dorsum of the thigh 
Complete flexion is possible when the knees 
are betit 

In the sitting position because the knees 
are at right angles there Is no limitation in 
flexion of the trunk. The difference between 
the range of trunk flexion m standing and in 
sitting ii striking 

A summary of the occurrence and symp- 
toms of muscle spasm may be helpful at this 
point In the left hand column of Table I 
the common lower trunk injuries are listed 
and on the right the muscles which may be 
spastic dunng the acute stages of each lesion 
In Table II the motions are listed which are 
limited and painful in the presence of spasm 
of each of the three muscle groups. 

POST TRAUMATIC SCIATIC NEURITIS (LETT) 

Insertion and palpation TilUng of the 
spine Is less common than in sacro-fliac condi 
tions, when present it is to the left- Lumbar 
scoliosis first described by Charcot and Babin 
ski (i), 15 found in So per cent of cases, the 
convexity fs to the right (contralateral scol 
iosis) The patient tends to keep the leg 
everted, the knee bent, and the foot extended 
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In severe cases the hip is flexed as little as 
possible The standing position is more com 
fortable than sitting 

Tenderness of the nerve trunk may be 
present but is absent m the majority of cases 
What U usually mistaken for nerve trunk 
tenderness is tenderness of the hamstring 
musdes and muscles of the calf Atrophy of 
the thigh and calf musdes is an early and 
reliable sign The circumference of the thigh 
and calf should be compared with the other 
side 

Determination of pain producing motions 
When the patient lies flat on the table the 
sciatic nerve pursues an almost straight course 
from ft* lumbosacral origin to the internal 
malleolus, underneath which it turns forward 
to pass to the toes as the plantar nerve. It 
has been demonstrated on the cadaver (5) 
that the painful morions in *datic neuritis ore 
those which produce tension on the nerve 
roots by stretching the sciatic nerve trunk- 

When the patient is on hi* back, the exam 
iner flexe* the left leg at the hip (Fig 7) 
Pain is ehdted which may be referred any 
where along the course of the nerve Pull on 
the nerve by this morion is due to angulation 
of the nerve at the hrp The main stress is 
due to puli on the nerve from below the point 
of this angulation- The mechanics of the 
mam stress is analogous to the mechanics of 
pull on the hamstring musdes by this motion 
On flexion the leg revolves about a center (the 
acetabulum) which is anterior to the center 
of motion of the sciatic nerve The tension 
on the nerve Is immediately and almost com 
pletdy relieved by flexion of the knee joint 
On passive flexion of the thigh, with the knee 
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tion and poin on flexion of the thigh with knee 
bent, than in straight leg raising, we know we 
are dealing with malingering 
I have seen the following signs erroneously 
described as signs of malingering 

1 With the patient prone on the table, he allege* 
pain cm flexion ol the knee Comment the flexion 
of the knee In this pot i tion by pull on the rectus 
feraori*, produces a forward, rotation of the pelvis 
It may therefore, produce pern in the sacro-diac or 
lumbar sprain but never in sciatic neuritis or bchio- 
gluteal bursitis. 

3 A patient who keeps his lumbar spine rigid In 
flexion of the trunk is placed supine cm the table 
on do rti flexion of the two thighs simultaneously it 
U found that the lumbar curve can be changed 
without pain Comment when the pain U due to 
strain cm a muscle which has latent spasticity the 
pain may be present m active flexion of the trunk 
when standing, and absent with passive motion of 
the spine when lying down Six Tohn Collie <k 
scribes this as a sign of malingering It is occa 
tioniily found with lumbar musde spasm and is 
then no indication of malingering Failure to flex 
the spine b not the same as failure to flex the trunk 
3 The presence of exquisite superficial tender 
ness. Comment the fact is that exquisite superficial 
tenderness may be present in the are* of any spastic 
muscle, 

SUMMARY 

t Each lower trunk lesion produces pain 
in a definite combination of motions which is 
characteristic of that lesion Supposedly 
pathognomonic signs are misleading 

3 The physiological principles which ac 
count for the elicitation of pain by specific 
test motions have been described 
3 Each lesion may produce spasm in cer 
tain muscles and does not produce spasm of 
other musdes. 

4. The various signs bear definite rela 
tionship to one another By inconsistencies 


in these relationships, the diagnosis of malm 
genng can be made 
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If the brain, the thyroid gland and the 
adrenal sympathetic system are thus linked 
together It would follow that m a state of 
abnormal activity or what we may term 
pathological physiology of this great system 
the whole organism would be affected, with 
the resultant production in one individual of 
hyperthyroidism, in another of diabetes in 
another of peptic ulcer m another of gall 
stones. None of these originates within the 
affected organ The thyroid gland does not 
originate hyperplasia, hyperplasia is imposed 
upon the thyroid glan d. The stomach does 
not originate a peptic ulcer the condition 
within the stomach which produces an ulcer is 
imposed upon the stomach by influences out 
side itself The pancreas does not originate 
diabetes, diabetes is imposed upon the pan 
creas and so it is with gall stones their origin 
is not within the gall bladder nor within the 
liver but the condition which produces gall 
stones is imposed upon the liver by influences 
outside itself 

That emotion physical exertion — any ei 
cess transformation of energy— affects the 
whole energy system is well known as has 
been shown by Cannon and ourselves That 
such hyperactivity of the adrenal sympathetic 
system affects the liver has been demonstrated 
by our histological and biophysical researches 

Twenty four years ago we conducted an 
extensive histological research to discover 
what organs and tissues arc affected by excess 
or diminished transformation of energy in the 
body In this research a histological era mi 
nation was made of every organ and tissue in 
animals which had been subjected to msom 
nla to fear to physical injury to shock to 
prolonged awesthesia to infection In every 
case histological changes were observed m 
three organs and in three organs only the 
bmin the liver and the adrenals The liver 
cells lost their differential stainabihty — they 
became swollen and ccdematous the cyto- 
plasm was vacuolated the nuclei were ere 
nated and the cell membranes i\ere irregular 
the most marked changes occurring in the cells 
nearest the periphery of the lobules (Fig 5) 
Identical changes were found in the liver cells 
of patients who had died from infection puer 
pcral cdampsia hyperthyroidism or in any 



Mule Mountan Humboldt Mon 

Deer Lion Mankay 


Ft# 1 Comparative ilm of the thyroid and adrenal 
gUnai (charted from acton] adghta) 

case m which exhaustion was due to the pro- 
traction or intensity of the disease Later 
biophysical researches disclosed that, under 
identical conditions changes took place in the 
temperature and in the electric conductivity 
electric capacity and electric potential of the 
liver These experimental facts confirm the 
dim cal deduction that the change m the bile 
which leads to gall stones is not due to changes 
in the gall bladder but to changes in the 
function of the liver cells. 

It would follow that one would expect to 
find the highest Incidence of gall stones among 
races and individuals m whom the energy sys- 
tem is peculiarly active How 13 this assump- 
tion borne out by known facts regarding the 
incidence of gall stones^ Gall stones are rarely 
seen in wild animals in which although ade 
quate for attack and defense the adrenal sym 
pathetic system is not subject to prolonged 
stresses and strains. Dr Herbert Fox, Pathol 
ogist at the Philadelphia Zoological Gardens 
has reported the finding of gall atones m but 
*4 of 5,365 autopsies on wild animals in cap- 
tivity Gall stones are less common in the 
lower races of man than in civilized races and 
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or dig up a root, and then can sleep and loaf 
the rest of the day ? 

It is the adrenal sympathetic system acting 
upon the liver not the gall bladder and bile 
ducts which provides the fundamental cause 
of gall stones. It is not local infection not 
pathological morphology but pathological 
physiology which lays the background for the 
formation of gall stones. 

We have an additional line of very definite 
evidence to offer Dr Walsh h a s stated that in 
an experimental animal in which a biliary 
fistula has been produced m the presence of 
infection, the bile is not secreted in the usual 
amount and m normal concentration until 
several days after the animal has been sub- 
jected to a surgical operation and that any 
laboratory animal that is in ill health shows 
a diminution of the amount of bile secreted 
and in its concentration 

If there is an\ one fact that the experienced 
surgeon knows dearly regarding the sequence 
after operation on the gall bladder it is that 
a great change takes place m the quality and 
the quantity of the bile as the result of the 
surgical operation At the present time when 
surgeons are commonly removing the gall 
bladder there is little opportunity for observ 
mg the flow of bile as m former periods when 
we removed the stones and drained the gall 
bladder Then there was a perfect opportunity 
to note the effect that the anaathetic the 
shock infection etc had upon the quality 
and the flow of bile in other words upon the 
function of the Incr cells. Every surgeon who 
remembers those days or who at the present 
time has observed the character of the bile in 
serious cases as in cases of jaundice in which 
the gall bladder is drained has noted that the 
liver cdls were not able to secrete bfle for a 
period of time perhaps not until 24 48 or 
even 72 hours after the operation and he will 
remember his relief when normal bfle again 
began to flow 

E\cry surgeon probably has performed 
apparently successful operations on the biliary 
passages of patients whose liver function was 
depressed At the close of the operation the 
prognosis would seem promising but the fol 
lowing postoperative picture would soon begin 
to develop The patient would become increas- 


ingly apathetic his energy would be slowly 
depleted, though tired and weak he would not 
be able to sleep, the tongue would become 
increasingly (by, the pulse would gradually 
nse and itB volume steadily decrease, the bile 
would be suppressed, nourishment would be 
refused, the patients demeanor would be 
cheerless and despondent The patient would 
seem to be sinking steadily in the quicksand 
of some fundamental failure of normal metab- 
olism No means would suffice to change the 
course of events The patient would either 
recover gradually or else would become first 
delirious and then unconscious until death 

This is a familiar picture after operations on 
patients exhausted by chrome empyema of 
the gall bladder or by long continued infec 
tions from common duct stones. It is a 
familiar picture after operations on patients 
exhausted by prolonged or by sudden intense 
psychic strain or by some severe chrome 
infection The temperature and pulse of these 
patients may be normal and if the prognosis 
were based on these factors alone the greatest 
errors would be made 

We now know that this picture was due to 
the effect of the surgical trauma the anes- 
thetic, and the psychic influences which at 
tended the operation All of these affect the 
adrenal sympathetic system and through the 
sympathetic system profoundly affect the 
liver cdls 

It has been established by laboratory 
experimentation that the liver performs its 
function in part through direct nerve stimula 
tion over the sympathetic system and m part 
through hormone action The nerve supply of 
the liver is derived from the sympathetic and 
parasympathetic systems These nerve fibers 
pass along the blood vessels and the common 
duct In addition to the nerve supply to the 
liver as a whole each separate liver cell has 
its own nerve supply, not only is its outer 
border supplied but a filament of nerve tissue 
penetrates each separate cell (Fig 6) One 
would expect to find that an organ every’ unit 
of whose structure is thus wired would have 
a dose relationship with the great functions 
of the body 

Anyone who has operated upon the thyroid 
gland will remember that even an approach 
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toms to continue for months or years just as 
in the case of injury of the recurrent nerve in 
a roughly conducted thyroidectomy with the 
formation of scar tissue 
The indigestion and lassitude following 
operations on the gall bladder and ducts is the 
surgeon’s disease With this conception m 
mind I so plan and execute the operation 
that the network of the sympathetic is only 
slightly disturbed and as a result these dis 
tresslng postoperative symptoms are no more 
than those which follow a pelvic operation 
From these considerations it would appear 
that the genesis of gall stones and the proven 
tion of postoperative shock and of later diges- 
tive disturbances are related to the energy 
system which is the mechanism through 
which the radiant and electric energy ope rat 
ing the organism Is principally expressed 

SUMMARY 

i A transformation in regard to our con 
ception* of the energy whereby living organ 
isms are operated is now in progress and will 
inevitably affect biologj and medicine. 

1 There is nothing more definitely estab- 
lished than the fact that the injection of 


adrenalin the expression of an emotion, 
foreign proteins, an infection a great exertion, 
a physical injury, pregnancy all produce an 
increased activity of the energy system of the 
organism, and the liver u linked indissolubly 
with that energy system In other words all 
the factors that cause an m creased output of 
adrenalin in the experimental laboratory have 
the power of changing of modifying of inter 
fenng with the cells of the liver and in con 
sequence with their production of normal 
bile 

3 This change in the liver cells is the result 
of hyperactivity of the adrenal sympathetic 
system 

4 Change m the cells of the liver in turn 
predetermines a change in the bile content, 
change in the bile content, as shown by the 
researches ated leads to the formation of gall 
stones 

5 Immediate shock and postoperative in 
digestion and pain arc almost completely pre 
vented by avoiding injury of the exquisitely 
sensitive sympathetic nerves by avoiding the 
formation of scar tissue which involves the 
nch and intricate network of the sympathetic 
nervous system 
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FROM THE CLINIC OF TBE TVOAf AN’S BOSPIT-iL NEW I ORK 

TOTAL ABDOMINAL HYSTERECTOMY 

Anatom and Technique 1 
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T HE operation of hysterectomy has been a 
matter of evolution over a period of approx! 
mately 50 years. Probably the greatest un 
pet us and contribution to the technique was given 
d\ I)r Lewis A Stimson, a founder and the first 
professor of surgery in Cornell University Medical 
College On January 9 1889 Dr Stimson de 
scribed before the New \ ork Surgical Societ\ the 
technique of two total abdominal hysterectomies 
which he had just performed In these two opera 
tions Dr Stimson had applied ligatures to the 
uterine arteries alone underneath the peritoneum 
with the object of preventing first, hfemorrhage 
from the retraction of the blood vessels second, 
the sloughing of the pedicle In this meeting Dr 
Stimson asked the opinion of his fellow members 
of the relative value of total or subtotal hysterec 
torru saying that he himself believed the total to 
be the better procedure In July of that year Dr 
Stimson published his paper entitled On Some 
Modifications in the Technique of Abdominal 
Surgery Limiting the Use of the Ligature en 
Masse 1 and staled that if the cervix was left in 
nlu It should be covered with a flap of peritoneum 
thus solving the problem of the treatment of the 
pedicle err stump which had so long been a stum 
blmg block in hysterectomy The value of this and 
the isolation before ligation of the utenne artery 
was quickly recognized These two procedures 
have revolutionized the operation of supravaginal 
hvsterectomv — but total hysterectomy which 
Dr Stimson advocated has not been at least m 
this country generally accepted for benign condi 
Lion of the u terra 

The ease with which the supravaginal method 
ma\ be carried out and the brilliant wort of the 
leaders of the next decade have led to its great 
popularity in the United States— so much so that 
in Europe toda\ the supravaginal hysterectomy 
is called the American operation In France 
Doven Wkrt and Forgue and in Germany and 
Austria Bumm Doederlein and Yi, eibel and be- 

lad Wen iV lomn G>MroL>pcal Society 


fore the latter Wertheim, have all advocated the 
total operation for non- malignant conditions ne 
cessitatmg hysterectomy In England Mr Her 
bert Spencer has for years practiced total hyster 
ectomv for benign conditions of the uterus and 
has published statistics for all of his cases The 
wisdom of this routine practice lies in the knowl 
edge that cancer Is not infrequently associated 
with fibroids of the fundus and that cancer of the 
cervix has been reported by numerous surgeons 
to have developed later in the cervical stump 
The Incidence of cancer occurring with fibroids is 
probably about 5 to 8 per cent Munro-kerr 
found in his cases 5 per cent malignancy in 200 
fibroid tumors of the uterus and quote* Ellice 
McDonald as finding 5 per cent malignancy in 700 
myomata uten. Polak studied 900 fibroids and 
found cancer undiagnosed and present in 2 per 
cent The difficulty of curetting out all tissue 
from a utenne cavity distorted by my’omata 
might be a reason for not diagnosing even a sus- 
pected case of malignancy ana a second reason is 
that sarcoma rarely begins m the endometrium 
An additional reason for the removal of the cervix 
together with the fundus was first given in 1896 
by Chrobak, of the Univenltv Clinic of Vienna 
who reported 3 case* of cancer that had developed 
in the stump of a cervix several years after supra 
vaginal hysterectomy had been done. In 1910 Dr 
John Osborn Polak collected from American liter 
ature alone 256 cases of carcinoma occurring in 
the cervix one year or looger after a supravaginal 
hyiterectomy had been done and from all liter 
ature 900 cases of carcinoma occurring w the cer 
vix thus left — Masson reported 29 cases of carci- 
noma in the cervix after supravaginal hysterec 
tomy seen in 5 y ears at the May 0 clinic. 

In the Woman s Hospital the incidence of 
carcinoma developing in the cervical stump one or 
more years after a supravaginal hysterectomy is 


7 per cent of all patients who come to the clinic 
foi 


tor treatment of carcinoma of the cervix Spencer 
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from the pelvic wall to be inserted into the lateral 
walls of the uterus and emit Looking from 
above the endopelvic fajaa (Fig 4) radiates like 
an open fan from the lateral wall of the uterus to 
the pelvis. In sagittal section it is three-cornered. 
The muscle Is thickest at its insertion into the 
uterus but vanes m amount, with the age and 
development of the individual In pregnane) the 
muscle Is great!) thickened and the blood suppl) 
increased to make a vaicular muscle slum for the 
uterus Later in life this muscle atrophies and 
the fat is absorbed The nerves lymphatics, and 
blood vessels supplying the uterus, cervix and 
upper vagina lie in its depths. The whole forms 
the so called parametrium A variet) of names 
have been given to this structure. It is known as 
the h gam en turn tramversum colli of Markenrodt 
the llgam entum cardinal e of Koch, the susten- 
taculum of Bonne) the upper pelvic floor of 
Polk, etc. (The anterior and posterior lamella of 
the peritoneum cover the parametrium, the fal 
loplan tube and mesosalpinx and include the hg 
amentum ovarii propnum and mesovanum to 
form the broad ligament ) At the anterior edge of 
the parametrium the endopelvic fascia continues 
on each side of the pelvis as a thick bundle of con 
nective tissue and smooth muscle to form the so 
called ligamentum teres At the posterior edge of 
the parametrium on each side it forms in similar 
wav the ligamentum sacro-utennum which unites 
with its fellow from the other side to surround the 
rectum Between these different ligaments are 
spaces filled with areolar connective tissue and 
fat This whole sheet of endopelvic fascia when 
seen from above might be likened to a cartwheel 
the spokes of which are the ligaments joined at a 
central point the hub or uterus. When the hub 
or uterus is cut awa) the spokes or ligaments, 
must be united at a new central point. Tins join- 
ing of ligaments ensures a long vagina without 
danger of prolapse. 

2 and 3. n<rmorrkage bladder and ureters The 
blood suppl) of the bod) of the uterus, the cervix 
and the upper vagina and bladder comes from the 
uterine arter) which is derived on each side from 
the hypogastric arter) After the uterine artery 
has crossed the ureter and before it enters the 
uterus it gi\es off three or four branches. The 
branch nearest to the uterus (Fig 5) is the an 
nufar arter) which unites with the arter) on the 
opposite side to suppl\ the cervix. The second 
branch is the anterior vaginal arter) which sup- 
plies the upper vagina and the third branch is the 
vesical which goes to the posterior wall of the 
bladder The uterine veins follow the course of 
the utenne arteries. The venous return is earned 
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FT* 6 Blood loppljr erf the uterus after injection of 
the t»o uterine srtertes (From Dcre, TW»a d. L Fsc. dc 
rrrfd Para ) 

up b\ the uterine veins to the hvpogastnc veins 
and on the right side to the inferior vena cava on 
the left usual!) to the left renal vein. In 1892 Dr 
William M Polk demonstrated before the Amer 
lean Gvn ecological Society the anatomical sr 
rangement of these vessels and advocated ligating 
the utenne arter) median to the anterior vaginal 
branch These arteries and the plexus of veins 
have been clearK shown b\ X ra) after injection 
(Fig 6) of the blood vessels of the uterus. Faure 
and Wiart in France, Bonne) in England Rich 
ardson and Lahev in this country lave stressed 
the importance of properly applied clamps to con 
trol the arterial bleeding ana the venous oozing 
at the vaginal angles. Borney If Che ar 

tenes have been properly Isolated and the clamp 
has been applied at a point just distal to the origin 
of the vaginal branch the remainder of the opera 
tion is practical}) Wood 'ess. If Che bladder is 
pushed off the anterior surface of the uterus to its 
interuretenc fold Che ureters are sufficiently far 
below the utenne arteries to be out of danger of 
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5a closed I have done this several times and to 
far I have never had to remo\ e the ovary, nor do 
I know of any trouble ever resulting from having 
left it. Each ovary and tube is ligated separately 
to avoid mass ligatures. If the tube us to be left 
I wipe out the lumen of the tube with small cotton 
wound applicators dipped In carbolic add and the 
last oce is dipped in akxihol All blood vessels are 
Ugated by sewing In the ligature to prevent slip 
p ing The entire field Is cleared of clamps before 
proceeding to the next step except the two 
Koch era on the uterus and the Allis damps on the 

vesical peritoneum. 

Step 5 The bladder Is picked up with thumb 
and ungers and the vesical ligament is snipped 
with blunt tipped angle scissors, the incision bang 
extended toward the uterus until the bladder is 
freed to the interureterlc fold (Fig 81 When this 
fold fs reached we know that the bladder is free 
to the tngone and that the ureters have dropped 
down in the pelvis. One can usually see the 
ureters entering the bladder and palpate each 
between the fingers as a flat cord, — and it is 
almost always possible except in the very fat 
patient, easily to trace the ureters through the 
parametnum. 

Step 6 The utenne artery is located at its 
entrance into the lateral wall of the uterus. The 
uterus Is pulled up and obliquely backward (Fig 
9) and with thumb and forefinger the utenne 
artery is palpated for approximately three fourths 
of an inch from its Insertion into the uterus When 
certain that the blood vessels only are m the grasp 
of the fingers, while thev are still held a needle 
with suture is carried directly under the vessels 
and tied at this spot which is median to the ureter, 
at right angles to it and now well above the ureter 
I suture the utenne artery again just as it enters 
the uterus, and then suture the utenne artery to 
the fascia. 

Step 7 Each uterosacral ligament Is cut just 
above its insertion into the fascia and a K ocher 
damp is placed on each ligament The fascia is 
cut at this level entirely around the cervix, going 
approximately one fourth inch above the ligated 
utenne arteries. The parametrium is cut on one 
side to about one-hall of its depth and then on 
the other side The cutting is continued first on 
one ude and then on the other until weU down 
to the vagina Usually when the parametrium 
is entirely cut through it is possible to pull the 
uterus up and out o{ the pelvis. 

Step 8 To ascertain If the cervix Is freed down 
to the vagina an incision is made between the 
uterosacral ligaments and the uterus Is pushed 
forward to free it from the rectum (Fig 10) In a 


similar way in front a finger is pushed down 
pressing back on the uterus to free it from the 
Dladdcr (Fig 11) Test with a finger anteriorly 
and one posteriorly If the lateral dissection has 
been continued downward sufficiently far the 
fingers will meet below the cervix 

Step 9 A bit of vaginal tissue is picked up be 
tween the uterosacral ligaments and nicked trans- 
versely When the vagina is opened it is easy to 
push in a curved artery clamp fasten it on the 
vaginal tissue and cut the tissue Close to the 
cervix, (I use a different clamp on the vaginal 
tissue from the one on the fascia simply to iden 
tify the edge* of the vagina and work more quickly 
when suturing) Repeat the procedure with clamp 
and cutting until near the bladder Then the vag 
inal tissue is clamped and cut on the other Bide 
from posteriorly to the bladder In this way the 
vaginal tissue near the bladder is left to the last 
when it will be easily seen and the bladder can be 
protected from injury If one \» in doubt how 
brood the cervix is and how far out to cut the 
vagina it is better to introduce a finger into the 
vagina rather than to put a hook into the cervix 
and draw it out as Is often advised When the 
cervix is entirely removed I apply iodine on a 
sponge to the vaginal edges and remove the excess 
iodine with a dry sponge. Up to the mason of the 
vagina the operative field will be almost bloodless 
if the ligatures have been properly applied When 
the vagina is cut through there is some slight 
bleeding from the branches of the external vag 
inal arteries which supply the middle portion of 
the vagina and from the Inferior homorrhoidal 
artery but this is checked by the suturing of the 
vaginal edges. 

Step xo The edges of the cut vagina are closed 
with No 2 plain catgut suture beginning on the 
nght posteriorly, passing the suture from without 
into the vagina and out at the extreme right end 
of the tissue* and returning into the vagina and 
then out at the anterior edge of the vagina (Fig 
1 2) This secures the nght side and I include at 
the same time a bite of the nght round ligament 
and tie. A suture then from the posterior cut 
edge of the vagina to the anterior edge of the va 
gina doses the nght half of the vaginal opening 
In this suture I include again the round ligament, 
near its cut end. This firmly secure* the vaginal 
tissues against prolapse. The steps are repeated 
on the left half of the vaginal opening 

Step ii With the same type of suture the fas- 
aal edges are united, beginning posteriorly on the 
right by passing the suture from without through 
the fascial opening and out the extreme nght end 
of the fascial tissue and back m this same tissue 
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VEAL, HcFETRIDGE THE SURGERY OF 

in te much of it and can materially reduce the 
mutilating surgery which gives rise to it- We 
should be derelict, too even though we have 
attempted no follow up on these patients, if we 
did not emphasize a fact which Eliason called 
attention to m ha most recent publication on 
this subject, that the immediate surgical and the 
deferred hospital death rates do not tell the whole 
stars , to t hem must be added the proportion, the 
appalling proportion of patients who die within 
the year after their discharge and who cannot be 
ignored when the accounts are finally cast up 
The pathology of the various types of gangrene 
is so cfearH understood today that only one or 
two practical considerations need be stressed here, 
the first of which is that whether the individual 
is suffering from arteriosclerosis prr se or from 
arteriosclerosis associated with diabetes the fun 
damental pathology is precisely the same, its 
manifestations being different merely because in 
diabetes an additional metabolic factor is Intro- 
duced The essential sameness of these two types 
of gangrene was first pointed out by Buerger and 
b\ Eliason and Wnfiht, and the correctness of 
their contention was immediately recognized- In 
both diseases the underlying pathological change 
is an obliterating endarteritis frequently asso- 
ciated with calcium deposits which affects all the 
vessels of the both from the thoracic aorta to the 
finest radicals. The narrowing of the lumen in the 
large vessels amounts, in the smaller vessels, to 
practical occlusion and leads in turn to altera 
lions m the nutrition of the tissues especially of 
the kidneys, the brain the myocardium and the 
extremities, of which gangrene may be the end 
result. 

The fact that the diabetic exhibits his sclerosis 
at an earlier age b\ approximately io years than 
does the essential artenosderotic, a difference 
which was first emphasized bv Eliason and W right, 
we shall discus* in more detail later Here we 
would merely point crut that the metabolic per 
version of the diabetic counterbalances, if we 
may so express it the enfeebled heart and kidneys 
of the older arteriosclerotic and that their surgical 
rtsk is from this standpoint, about the same 
But the diabetic is peculiarly prone to infection, 
and when infection is once introduced insulin 
which is his sheet anchor at other times, loses a 
large part of its effects enesa and his risk is many 
times increased The reaction of the arterio- 
sclerotic to Infection rs more sluggish hut it is 
b\ no means absent. It b present more often 
than is generally realized but It is a deep seated 
infection an underground process ff we may so 
express it, that spreads along tissue planes and 
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that only rarelv manifests itself by the line of 
demarcation for which traditionally the surgeon 
waits and because of the delay in the formation 
of which so many lives have been sacrificed In 
both arteriosclerotic and diabetic gangrene, in- 
fection is always actually or potentially present. 
The arteriosclerotic mav react to it more slug 
fifthly , his gangrene may begm as the dry type, 
in contradistinction to the moist and always 
potentially infected gangrene of the diabetic, but 
m both diseases a vicious circle is likely to be 
established in which infection increases gangrene 
and gangrene increases infection 
The constitutional reaction in the diabetic is 
case for case, more marked than m the arterio- 
sclerotic. Tfie temperature rises the pulse is 
accelerated, and the increase in the blood sugar, 
the development of glycosuria, and the tendency 
to acidosis which result from the local condition 
are exceedingly difficult to control by routine or 
even extraordinary measures In the arterio- 
sclerotic the me in temperature and in pulse 
rate is rarely marked in the early stages and is 
at any tune a poor index of the amount of infec 
Uon and tontmla present, as the surgeon who so 
regards it frequently finds to his cost The 
added decade of life with all that it implies in the 
way of decreased function of the vital organ? 
introduces an immediate added risk, and a clln 
leal appreciation of the patients general well 
being or more correctly, his lack of well being Is 
a better guide to his condition than are the usual 
signs. In these patients toxmma Is manifested 
by an indifference to food a markedly reduced 
Bind intake with a corresponding reduction in the 
fluid output, a listksaness and drowsiness that at 
times approach actual stupor and an involvement 
of the cerebral vessels manifested in many cases 
by a mild senile dementia- This picture we have 
been particularly impressed with in the patients 
in our colored male wards and the improvement 
m our results since we have realized Its m gm ifi 
cance and have sought to correct it, especially by 
forced fluid* before and after operation has been 
most gratifying 

Buerger s disease or thromboangiitis obhter 
ans which is a presenfle inflammatory disease of 
the vascular system characterized by gangrene of 
the fingers and toes rather than bv massive gan 
grene exhibit* as a rule premonitory signs and 
symptom* which cause the patient »uch extreme 
discomfort that he usually presents himself for 
treatment long before frank gangrene Impends 
The possibility of gangrene in the diabetic is 
always present in the mind of a careful physician, 
provided that the diabetic has presented himself 
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tenes only 2 8 per cent of all diabetics exhibited 
gangrene against 10 per cent of syphilitic din 
belies, but these figures Lemann was unable to 
corroborate for the South. In our own series, 
however. 16 patients in the senile arteriosclerotic 
group ot no cases 13 6 pet cent had positive 
V/ossermann reactions and ra of them were ne- 
groes Two of the 45 diabetics, both negroes, 
also had positive testa, and we have no doubt that 
the number In both groups would have been ma 
terially increased had the past history of syphilitic 
infection been considered as well as the present 
laboratory manifestation 
Eliason’s and Wright s statement that diabetic 
gangrene ensues approximately 10 years earlier 
than the arteriosclerotic variety we have found 
to be true as Figure 1 shows. The average age 
m the arteriosclerotic group was 64.2 icora, 66 7 
years for the white against 63 7 years for the 
colored while in the diabetic group the average 
age was 56 years. 6+5 years for the white against 
51 9 years for tie colored the discrepancy be- 
tween the white and the colored age of onset being 
particularly striking in the diabetic group In 
this same connection, it might be mentioned that 
the artcnosclerotics with positive Wassermann 
reactions exhibited their gangrene at an average 
age of 61 3 j ears and the diabetics at an average 
age of 42 year* which is well below the average 
age for each group The single patient with 
Buerger s disease who had a positive Wassermann 
reaction was only *8, although the average age 
for the group was 42 5 years 
Since the risk of surgery for gangrene increases 
with age it Is not surprising to find (Fig 1) that 
the average age of death in the arteriosclerotic 
group was 67 8 years more than 3 years more 
than the average for the whole group The age 


limits of the arteriosclerotic group ranged from 
43 to 91 years, as contrasted with 37 to S4 years 
in Ehason s group, and from 32 to 74 years in the 
diabetic group, as contrasted with 34 to 79 years 
in EHason's group 

The arteriosclerotic variety of gangrene is over 
whelmingly more frequent In the male, 90 against 
ao cases, while the diabetic variety is more fre- 
quent in the female 28 against 17 case* All the 
cases of Buerger’s disease occurred in white males. 
It is rather interesting that the average age of the 
females with arteriosclerotic gangrene was 09 * 
years while the male age was considerably lower 
634 >ears, and that b the diabetic group the 
average age of the female was 55 years against a 
male age of 51 3 years. The latter discrepancy is 
worth noting in view of Eliason 5 and Wright % 
conclusion that the female with diabetic gangrene 
runs more rak at an earlier age than does the 
male with the same condition. 

Table I which shows the mortality m relation 
to the underlying disease m sell-explanatory 
From Figure 2, which shows the mortality and 
the development of secondary gangrene in rela 
lion to the site of amputation certain conclusions 
may be drawn In arteriosclerotic gangrene if 
one is ture that the vascular occlusion is confined 
to the digital branches, conservatism can be safely 
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responsible for almost 50 per cent The contrast 
with the arteriosclerotic group 11 Illuminating but 
rather shocking m these days when diabetic coma 
is supposedl) a condition within medical control 
Undoubted!) the explanation is the tendency of 
these patients to delav entrance to the hospital 
or to refuse surgery when it is offered to t hem . 
The last 2 diabetics who died on our own service 
drcd because tbe> themselves refused operation 
until it was too late not realizing that in this 
disease the mere existence of gangrene and infec 
tion constitutes a threat to life and that the nsk 
increases with every da\ that operation Is post 
poned. 

Onl) 2 cases in this whole senes developed gas 
badllus infection which was surprising to us in 
view of the 14 cases reported by Ehason 10 of 
them postoperative in his 175 cases. There is 
undouDtedl) m this disease a sort of seasonal 
Incidence our statistics end with December 31, 
1933 and during January and February of 1934 
we had on our own service 3 patients with gas 
baallui infection following amputation 3 of whom 
died end the m elusion of whom would have ma 
teriall) altered our percentage. How or why 
these patients developed the infection we do not 
know though its occurrence in the cold months 
when blankets are in use naturally makes us 
think ol Gage s brilliant work on the introduction 
of the infection from the contact of an open 
wound with woolen goods even after it has gone 
through all the processes of manufacture. That 
more of our colored patients do not develop this 
particular contamination is rather surprising for 


the ward is overcrowded they have the most 
elementaiy ideas of hygiene and the soil seems 
ripe for It 

Certain explanations for our very high death 
rate immediately present themselves Age is a 
factor which cannot be controlled and patients 
advanced in years with associated degenerative 
diseases of the heart and kidneys are bound to 
exhibit a higher mortality than younger subjects. 
Furthermore, they endure rest in bed badly, both 
before operation and after and are particularly 
prone to develop a hypostatic pneumonia which 
13 likely to cam them off This was recently 
proved by one of our own colored male patients 
He entered the hospital in a deplorable state, 
which is not unusual, he refused operation for 
more than a week, and he developed a post 
operative gas bacillus infection which due to the 
carelessness of an Interne was not reported to 
the staff man for more than 8 hours. For several 
days following the second amputation he was 
seriously 111 and he weathered the postoperative 
storm only to lose his life 10 days later from a 
hypostatic pneumonia 

Our figures show that the duration of the gan 
grene provided toxemia and infection are not 
associated factors, has surprisingly little effect on 
the mortality rate but that its extent (Fig 4) is 
the most important single consideration in deter 
mining the outcome For that extent as we have 
said several times, the surgeon Is sometimes re- 
sponsible but the patient more often is parti) 
because he delays seeking medical advice partly 
because he refuses to follow the advice that is 
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3 The high death rate 13 attributed to delay 
in seeking treatment and in accepting surgery, 
and to the age and the concomitant cardiac and 
renal diseases of arteriosclerotic patients and the 
metabolic disease o! diabetic patients the extent 
of the gangrene being the single most Important 
factor Anre* thesis other than ether seems to 
pla> no part In the mortality, but the type of 
operation does, and the simple circular amputa 
Uon is the one that is recommended 

REFERENCES 

1 EllASOX E L Surgery of diabetic gangrene Ann 
Snrg mij, 98 1 16 


a. Elia*ox EL and U araHT V W M Diabetic and 
arterioaderotre gangrene of the lower ei trend ties 
Scrg , Gynec. 4 OUt 1 oa6 as 753 768. 

3 Gaotl I M Gu bacillus Infection. A frequently un- 

noticed tource of Infection In chdi life. With report 
of four cue* Am J Sure ig»6 1 177184 

4 Lekaict I I Surgery in diabetica New Orleans 

M & S. J 1916, 79 joj *io 
j Idem Diabetic gangrene in the South. J Am. M 
An, ig>7 89 659-661 

6 Man, U The aurgery of dtabetea M It concern! 

gangrene of the lower extremities and carbuncles 
Sari , Gynec & Obst 1930, 51 700-704 

7 Run. AL R. Peripheral vascular disease. Diagnosis 

ana treatment Am J Surf igxa, 14 11 35 
8. Scott W J AL, and Aloarow J J Principles of 
treatment in the common arterial diseases of the 
ertrerrutfes J Am A 1 Asa., 193* 99 981-984 



SURGEBA GYNECOLOGk AND OBSTETRICS 


A POSITIVE TREATMENT FOR FRACTURES OF THE 
SHAFT Ob THE FEMUR 

A PatusuwAat Retout LuriiASirao Ambot vtoey Tula™ nut 

M_ A GR1S\\ OLD XI D F \ C 8 LootkYuxa, Kjsttdo-y 
YMC haOrtBtMWadwrr Immm nfc City llo^xUW th» Dwmy «< toinh I d m lW 


F RACTURE of the shaft of the femur pfe- 
seata i problem in mechanic* which b often 
difficult of solution The almoat aontml 
method of traction tod suspension Is far from 
ideal. There u do pontlve control of other frag 
ment and accurate redaction b difficult and scene- 
time* impossible. Frequent readjustment of the 
apparatui ts essential to maintain position and 
require* almost hourly care Loo g hospitalisation 
b the rule and is a distinct economsc drawback. 
Reduction and fixation by plaster cast is satisfac 
tory m case* m which trie fragmenta can be 
locied CHten however slipping and displace 
ment occur within the cast fnese considerations 
have led many surgeons to advise open reduction 
with internal fixation as a routine measure Expe- 
rience with a new method of treatment of fracture 
of the tibia and fibula has led to the development 
of a sorotwhat similar procedure for the lemur 
For fractures of the tibia and fibula counter 
traction fa applied by a »ted pin through the 
proximal fragment, and traction rotation and 
angulation by a pin through the distal fragment 
ox os ados. Incorporation of these pins in a 
plaster cast effectually prevents subsequent dis- 
placement In the application of this principle to 
the femur traction and countertraction have been 
applied at the ankle and perineum Pins through 
the proximal and data! fragments have been used 
only far manipulation and fixation 
Deformities In fracture of the femur are due to 
the fracturing force and to muscle puTL The 
latter replacei the former when the length of the 
limb is restored by traction and is. therefore the 
mote important (Fig i) The deformities are 
shortening rotation angulation and tra ns v er se 
displacement They may be influenced by the 
direction of the fracture plane Shortening Is pro- 
duced by the entire group of longitudinal thigh 
muscles and presents few difficulties if efficient 
extension is available. The proximal fragment is 
usually rotated outward, especially in high frac 
tores, bv the action of the external rotators of 
the hip The distal fragment may be rotated in 
other direction by the weight of the foot but Is 
usually everted After the norma] length of the 
Umb naa been restored and rotation corrected, 


displacement may be vie w e d from anterior sod 
lateral aspects From the anterior aspect It a 
doe to the action of the abductors of the Hp and 
the adduct cm attached to the shaft. If the fisc 
tore b hl$h the prorimal fragment Is abducted 
and the distal fragment adducted, thus producing 
outward bowing If low the proximal fragment 
is often adducted In relation to the distal fragment 
which h held in line by traction From the atm] 
aspect the deformity b due to anterior fltxjcc of 
the proximal fragment b> the Iliopsoas and pos- 
terior flexion of the distal fragment by tie gistroc 
nttwos group Flexion of the proximal fragment 
b moat marked In high fractures and of the <2stil 
fragment In low fractures. 

The first principle of the usual ncn-cperatfve 
treatment b to restore the length of the umb by 
extern! c*i. This corrects transverse displace- 
ment by the squeezing effect of the tacit oaaaik- 
f as ci a I tube in which the bone lies The wax'd 
principle is to bring the distal fragment Into Hot 
with the proximal, leaving them both in their 
positions of muscle equilibrium. This fa acton- 
phshed from the anterior aspect by abducting or 
adducting tbe dktal fragment From the btflri 
aspect the lower fragment b brought Into in* trr 
flexing tbe knee to relax the gntrocnemfu* 
lifting the fragment anteriorly to appose it to 
the flexed proximal end Rotation is easfly cu^ 
trolled by various means. Maintenance ef tn 
fragments in this position b then attempted b} 
continuous traction or a plaster cast. 

The method here presented gives acesrat* 
mechanical control of the proximal as aefl u 
distal fragments Firm, uninterrupted town a 
provided until Leafing occurs. The pc* 4 ** * 
that of normal weight bearing rather than t*t “ 
mmole equilibrium. Immediate ambulatory tit* 
ment b poMfble Tbs latter la importinf^f 
from the economic advantage of abort iwspc*^ 
xatian Weight bearing encourage* beaft* 
prevents to a large degree the atrophy asso»j™ 
with lmroobOiraticm. The natural physwtberai'/ 
obtained by the use of the extremity fa *°P\T 
to any form o< artificial physiotherapy k 
taining tbe nutrition and tone of the 
When a walking cast fa removed the ttrrngtr 
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the extremity and the range of motion at all 
joints it often surprising It Is not unusual to 
have immediate complete range of motion at the 
hip and antic and 45 degrees of painless active 
motion at the knee. Measurement of the dreum 
ferences of the thighs and calves show little or no 
atrophy This a superior to the state after 
removal of the usual padded non-ambulatory 
cast, and at least equal to that following traction 
suspension methods. 

PROCEDURE 

1 Under spinal or local anresthesia the patient 
is placed on the fracture table and extension 
applied until the length of the limb Is restored 
This is obtained by Collin'* hitches about the 
ankle* and cauntertractmn against the ischium 
of the veil side. 

2 After preparation of the skin a steel pm, 
yi mch in diameter and 6 to 8 inches long is 
Inserted transversely through the distal fragment 
just above the adductor tnherde. A second pm, 
5/31 inch in diameter and 8 to 10 Inches long, Is 
inserted m the anteroposterior direction at or 
slightly below the level of the lesser trochanter 
If placed above this point, the soft cancellous bone 
will not stand the strain imposed upon it This 
pm is well lateral to the femoral vessels and sciatic 
nerve, the only Important structures in this 
region Accurate placement is best aided by the 
fluoroscope. These pins are inserted directly 
through the skin. Incisions are unnecessary and 
invite infection Restoration of the length of the 
hmb before insertion of the pins is important to 
prevent skin tension Small alcohol or collodion 
dressings may be applied about the pins. 

3 The distal pm is slung from the suspension 
bar of the table by a suitable caliper and lifted to 
correct flexion of the distal fragment Flexion of 
the proximal fragment is corrected by a clockwise 
motion of the upper pin which is held manually in 
a caliper (Fig ia) From the anterior aspect the 
deformity is corrected by abduction or adduction 
of the distal fragment combined with medial or 
lateral traction on the proximal pm (Fig ib) 
Rotation is corrected by appropriate motion of 
one or both puts 

4- The position is checked by fluoroscopy or 
roentgenograms in two plane* and any necessary 
residual correction carried out It is occasional!} 
advisable to overextend the extremity during 
manipulation so that there 11 a space between the 
fragments. This facilitate* reduction in irregular 
fractures, but as soon as proper position is ob- 
tained traction should be decreased so that the 
fragments firmly abut each other 



FIj 1 The uunl dtspUceroent in fracture erf the shaft 
of the femar after length of the thigh hai been restored 
rir*red from A, the lateral aspect and B the anterior aspect 
The aitea and poaitama of the pirn are Indicated. Arrows 
show the directions in which force ia applied to the pins 
for reduction 

e A non-padded walking spica is applied 
following the method outlined by Boehler and 
Schnek. The anterior superior spines and sacrum 
are protected by thin padding which a covered by 
a circular lay er of flannelette extending from the 
xiphoid to the symphysis. A previously prepared 
roll of padding is applied to the tuberosity of the 
ischium for counterpressure. This is made by 
tightly rolling an 8 by 5 Inch oblong of silence 
cloth over the center of a 3 foot length of bandage 
and covering it with adhesive tape. The pad is 
about 8 Inches long and the thickness and firm- 
ness of a Thomas splint roll. The long ends of the 
bandage are pulled snugly upward over the 
flannelette so that the pad impinges firmly against 
the tuberosity Circular plaster bandages are 
applied to the trunk and pelvis and molded about 
the crest and spines of the Brum. Anterior and 
posterior splints are applied to the skin from the 
Collin s hitch well up over the pelvic portion of 
the cast and covered with circular plaster band 
ages closely incorporating both pins. On the 
perineal side of the thigh, plaster Is modeled over 
the ischial roll to form a shelf like structure 
which holds the roll in place and transfers some 
of the pressure of wefght bearing to the ischium 
after the manner of a Thomas walking caliper 
The remainder of the weight is taken up by the 
pins. The junction of the tlugh and pelvic portions 
of the cast is strengthened by additional splints 
and bandages. When this plaster has set the 
Collin » hitch Is removed and the cast extended 
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An mtedor plaster splint Is applied u fir u 
the bate of the toe* and * posterior one to s 


point inch bevond the tips of the toej These 
are covered with circular piaster making firm 
union with the re*t of the cast A Boehler walking 
iron » incorporated a* soon as the plaster ha* 
hardened Tri m ming of the cant b earned out to 
uncover the upper abdomen and allow free motion 
of the unin lured thigh- Accurate aod proper 
molding of til* type of caai b essen tial. especially 
about the pelvis, knee, and anile. One ahouid 
have cooikterabk experience with the smaller 


non-padded ca*ta before attempting a iptca. The 
cast should be u light a* is consistent w, Ith 
strength Properly constructed for an adult of 
average tire It weigh* i a to 14 pounds, and b 
considerably stronger than an equally heavy 
padded cast an account of the more evenly dis- 
tributed stresses (Fig » 10, x 3) 

6 Weight bearing » allowed as *x» as the 


plaster ts saffiaenUy hard and roentgenograms 
nave checked position in the cast. In boil thy 


young adult* and children this is usually about 
the third day Two crutches are used at first, 
later to be exchanged for canes os the patient 
gains confidence. Children not infrequently 


require no external support after a week or two 
Weight bearing should he painless after the first 
few days. If U b not there may be some defect 


few days. If U b not there may be some defect 
in the cast or reduction. The moat probable 
cause of pain 1* insufficiently firm fixation of the 
pint m the cast allowing motion Tbe cast remains 
in place throaghoat the period of healing and 
mar take the place of a convalescent walking 
splint The pins may be removed at the end of 
about 8 seeks 

7 Feeble elderly Individuals may be too weak 
to carry a cast and so not able to avail themselves 
of the advantages of ambulatory treatment. In 
this case the peMc port 10c of the cast may be 
omitted or removed leaving the ischial pad and 


b applied to the pins » that the> are krft per 
fatly free for manipulatioc The cvolnticc of 
thb method of treatment was necessarily pahal 
The reduction of suitable fractures br jnanfpals. 
tloo and fixation In a spsca cast was the mtonl 


starting point Tbe first additional step was to 
correct the poaterior angulation of the distal fug. 
ment in fractures of the lower third of tbe femar 
by a steel pin as described br Anderice. In osa 
so treated bowing was found to occur with weight 
bearing Thb was due to settling of the tirighfc to 
the cast despite the Ischial pad (Case 1) Tbe 
next development was skeletal central cf the 
proximal fragment making the method tpcticsife 
to all fracture* of the shaft and effectually per 
venting displacement of bowing. "llecnsiacsl 
hands ' which ma\ be firmly attached to sum 
from the table have been designed to maripdate 
and hold the pins until the plaster h*s set- These 
vriB eliminate the cumbersome method of bugb* 
the distal pin from the suspension bar of the tihk 
bv a rope and manually controlling tbe pradnnl 
pin Some surgeons are not familiar with cr srt 
not convinced of the advantages of tbe new 
padded cast and ambulatory treatment Far 

their benefit tbe pms may be used with the padded 


type of cast, adding the advantage* of irrantr 
reduction and firen fixation to their previews 
techniques. 

This method has been applied to ro cue* Fire 
of these were not made ambolaton because <* 
psychoab (s cases) other fracture* (1 cue s) sad 
transfer to another boapital shortly riter max 
tloo (r case) The 5 other patient* first «IW 
with weight bearing on the seven d to the 
day except one patient with a ccmpcamd IF* 
shot wound) fracture who walked on the 
day following fracture and the first dsy sh* 1 
application of plaster H ealin g In good pc*'* 1 ’ 
with exceflent functional result b known to™** 
occurred In all these cases except the ooe tn» 
f erred ebewfiera Hospitalisation has bee*"' 
duced to a minim urn, avenging about i s ”J* 
for patient* who did not hart co-ezbting m*** 
or injury for which hospftshntkn was req®j® 
The following cases have been w^cted to 


00 tbe pin might occur with resulting outward 
bowing Tins nas not occurred in two cases so 
treated, but I fed that emission of the pelvic 


cast b advisable only 0 the patient cannot walk, 
and when it b essential “to allow him to sit up in 
bed cr a wheel chair 


trate (1) anterior bowing doe to vmnt “r 
when the proximal pin was not used (Case v» 


AfPLICAllO* or UTTHOO 


Putt! ha* utilixed a method for operative 
lengthening of the femur in which be places 
proximal and distal pin* for traction and counter 


use of the procedure when the patient aa** 
made ambulatory (Case s) and tyf*^ 
ambulatory treatment (Cases j and 4) 


traction It should be noted that m the technique 
for fractures described in this paper no traction 


C**» 1 AP i^ediSywwHosplt^No ■ 
sAontri with an trwtalar trmmrrme fr*c™r* 
of Ow lovxr and mlddW third* <V ti* 
acste poatarii* acjuJatJoc oi tbr diatal foi 12 *’ 1 



Fig 6 


Fig 7 


Fig 8 


F« 9- 


FI* io 


Fig 4 
occurred » 


Fig » Case i A pU»tcr splcn i month after ambub 
tory treatment was begun The distal pin Is shown covered 
with corki and plaster Note the counterpressure pad at 
tbegnaa 

Fig 3 Case i Fracture o l lower third of femur with 
typscal displacement No proximal pin was used in this 
case 

i Case i The fracture has healed, but bowing 
a as the result of settling of the upper fragment in 
the cast 

Fig J Case i Function at the end of 5 months. 
Anterior bowing is clearly shown 

Fk 6 Case 1 Fracture of middle third of femur and 
multiple fractures of other bones prevented ambulatory 
treatment Treated with s pins. 

Fig 7 Case j Position and healing at the end of 4 
months The site of the da tal pin m dearly visible. 

Fig 3 Case 3 An oblique fracture of the opper third 
of tne femur with minimal displacement Co-cristing 
arthritis of the hip Is also shown in ngure 9 Ambulatory 
treatment with > pins 

Fig 9 Case 3 Position and healing at the end of 3 
mouths 

Tig to Case 3 Patient walking on crutches r week 
after injury 



S 



Fig 11 

Fig 11 Case 4 Fracture of middle 
third of femur Ambulatory treatment 
with j pins. 

Fig. is Case 4 Position In cast dur 
Ing ambulatory treatment. Fig 13 

Fig 13 Case 4 Note molding of 
cast about the fflum and the plaster shelf covering the 
countetpressure pad. The covered end of the proximal pin 
U^h^n^gaaJte the I«*er trochanter The distal pin Is 


SURGER\ GWECOLOG\ AND OBSTETRICS 


ppouUoo (Fig 0 Coder *pcn*J *rgmbe«a tbe knrth of 
the Itmb *U minted by traction on the Hawkey table a*d 
the dapi*rrn»etjt correc ted by maaipwlsting t «teel pin 
which » • fiwwcd thnxijk the d *tal fragment V Boehler 
'pic* w* appbed rncDcpciritm* the p*n H» >u afterwed 
up on crutches an the fourth day arm! discharged oo the 
eleventh day Roentgenogram* t tha tone showed 
acceptable * lri >eTrw-nt and pouUnti arrpt far some aatencr 
bowing \t tbe cod of i month be *u walking *cQ with 
two c*rv* (F* i) sod there wa* good cabas Thcpniiru 
r emo ved on tbe ofty-eighth day and the cart on tbe 
twenty -fourth day it tws time union *as tom, there was 
go degree* of modori it the hip 4 cdeirret *t the tore, and 
carraiete function of tbe ankle There » «» wo shortening 
\t the cod of 5 month*, the fnnctioo 0/ tbe tup and tone 
w*» normal (Tigs 4 »*d 3) 

C tar 1 K h. aged 13 > r»n Hospital No 3 137 a a* 
admitted with a tranrverse fracture of tbe noddle thud of 
tbe left femur with 3 incbei overriding and posterior dis- 
placement of tbe da-tal fragment (Fig 6) There were 
awoaated fracture* of tbe left wgirnor rarcui of tbe puhrs, 
the middle thud of tbe ncht tibu and fibula and the fart, 
sreervd and third nebt metatarwk L rider wart* I *or» 
tbrua tbe fracture 0 if tbe right key sai reduced and placed 
m no o padded pfaatrr cait Traction a as applied to the 
fractured metatarsal* br ni ei pawed through the pulp* 
of the tom and rabbet Lwodi fastened t an csjtngger on 
tbe cast Tbe length of tbe left thigh w aa restored to nor 
uni bry traction 00 tbe 11a* ley table \ at eel pm was 
pawed trannerscly through tbe dwtal fragment at the 
kvH cf the adductor tubercle and another m an anttro- 
poatenor d erection opposite the tesarr trochanter Tbe 
fractwrr waa reduced 1^ manipulation of tbe»e pm* and a 
DOD-padcled *pwa *as applied Port red net an roentgen- 
ogram* iberatd w l n f a rt o r y position of all fracture* mcept 
slight deformity of tbe data] retreenty of tbe arcood nseta- 
tarul He was discharged home on tha seventh da\ He 
tn readmitted for 00c day on the twenty fourth day for 
removal of tbe wir* traction from hi* toe# and repair <d 
tbe mem »lndi had cracked at tbe gran Cta tbe srrty 
fourth da) b* *a* readmit ttd foe 1 days and tha cart* and 
pan* were removed There was good unloc cf all fractures 
but slight lateral anguLatioci of tbe tib* U ben seen again 
at tbe end of 4 mouths be *a* walking *HI without *u^oet 
• rtb a abght amp but do pain The thigh* were of equal 
length but there was Vi men shortening of it* rutht leg and 
a right pespianu* Fleooo of the right knee w*» complete 
The left knee a a* landed to go a f a ic e* The range of 
rnotam cf hips and ankles warn complete There was firm 
healing and food pnmtioc (Fig 7) 

(.mi L B aged 4* years. Qotprtal No jj jo4. was 
admitted with aa obliqo* tract ura at tbe f irclirc cf tbe 
upper and malrtle thirds of the right femur with mchorer 
rtdrag (Fig 8) Redocticc was earned out m tha owwl 
raarmeT 00 the Hawley tahla under (facial a nwchen a, 
1 (an* being aaed and incorporated ra walking *psca 
She w-a* aboard op ou cratches ou tbs thtrd day fl g o) 
and discharged hcene 0*1 the eighth day Tbe peh * poe 
non of tbs cart w a* removed 00 tbe forty fourth day The 
cans and remainder of the cart were removed ou tbs urty 
fourth day at which tunc ammo was firm Sba cootmued 
up oa mjtrbe* Vt tbe rod of 3 month* abe wa* walking 
a eO and had good union ail hsligotaa tenor bosrmg Thera 


aa* qo degrees range of roof inn at tbe Vbc Lend* tan M 
tbehipaa conrfdeiahle a* a revolt of pee-rewi**»rtVi<i* 
(Fig 9) 

Cast 4 \ B aged jg y tuis, Hospital No n *>, **, 

admitted writ fracture of the middle tisrd if (W ryhl 
femur with * inches overriding (F« 11) »al twhmk 
bceratMov Tbe lamatioos aere dftnded and w&aed 
and traction applied to tbe tnrarrd thigh traVr 
incstbeua on tbe Hawker Ubie Pins were hwerW 
through both fragment* ia tbs usual aunner tbe redattnw 
completed, and a Boehier tplca applied H* wxi tijstd 
up on crutches 00 tbe third day (ttg 3) and dwdwjgrf 
botnc 00 tbe tenth day Roentgeragiams showed sata- 


oi the wchial pad Tbe pens aad art were removed to 
allow mcwioo and draioagr Poutwa aa* fuoi bat »■ 
sat not yet 6rm enough for ■Mupportfd wdgtt bearer 
Three weeks later tbe carbuncle a a* healed aad ernes 1* 
strong enoagh to allow walking sc crutches aitb gusirW 
acigbt bearing 

coxcLuxicro 

1 A oew method of positive racdunjoJ rrdoc 
boo for fntetore of the tha ft of tbe femur b 
pretented 

1 Firm, dependable fixation a malntamri 
throughout the period of healing 
3 \mbulatory treatment 1* feasible jivfn* tbe 
advantage! of condnoota phyuotherapj 
4. Anatomical and functional result# fn a nuaD 
senes have been excell en t 
Since thw paper was submitted for publication Jmte lx, 
934, JIcWbortfT has reported the use of a pia thro ugh tk 


of the fracture 00 tbe Hawiey tahV Ha ley bs* aV) 
described an apparatus foe applying skeletal tractwa #*d 
cuuater tractiow to tbe femur with pms 1* boU fugwraO 
Furtber t ip eite n ce with tbs method I ha c descried l»d> 
tat to bebev that it is smport*at to restore tha ksgti « 
tbe lnab bef or inserting Use pea* Thw will pfev rat pro- 
s^ necnwis of tbe skin about tbe p*a* It m mbs *J 
vantageous to leave tbs peas free cf tract** for* U ** J * 
ea»y ard accurate manipulatioo 
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rHI Cl OSURE 01 CHRONIC 
BY PI \STIC 

JOHN PRI-VTISSI-ORI) It D 

A SIMPLE serviceable measure for effecting 
healing m bone cavities 1* b\ skin graft 
ing first used by the writer m iqoi before 
cither saucemation or skin grafting mas recom 
mended or popularised (3) 

Figure 2 represents a bone cavity m an acetab- 
ulum and the partially excavated head and neck 
of the femur in a woman 60 year* of age who had 
had a discharging sinus for 50 years due to hip 
disease from infancy In later years it had be 
come a large persistent residual abscess because 
the innumerable curettings and excavations re- 
sulted in its progressive enlargement thus de- 
creasing the possibility of healing the putrid bony 
cavern. The cavity which was 7 centimeters 
deep was healed by the introduction of plastic 
skin flaps, and supplemented by skin grafts. The 
method employ ed resulted in the permanent heal- 
ing of this almost life lone problem case (Fig aB) 
Among the simplest of the defects to be dosed 
following operations for osteomyelitis is the gutter 
remaining in the tibia due to the removal of the 
diseased tissue of the an tenor and interior por 
tions of the bone after it has been saucenzed 
The gutter may be long or short It some limes 
extends the whole length of the tibia 
It Is represented m the upper third in Figure 4. 
The common textbook treatment of this condi 
tion is to gutter the bone — that is to excise by 
saw and chisel the diseased portion and remove 
sufficient of the cortex to render the cavity more 
shallow after which our usual method is to turn 
in the skin edges to meet at the bottom of this 
gutter to cover the bone surfaces and thus effect 
early healing and closure. 

In some chrome cases in which operation had 
previously been done, greatly enlarged bones 
sometimes covered with extensive exposed scars 
had frequently become abraded and ulcerated. 
Having seen 2 cases of cancer devdop from 
such scars repeatedly traumatized I have had 
a wholesome fear of allowing a workingman to 
cam such a scar on the surrace of his shin In 
the case of a great! \ enlarged osteomyelitic tibia, 
many times recurrent (not here illustrated) there 
was a wide scar area of parchment like ulcerated 
skin which necessitated wide excm on afteT which 
there was insufficient sound skin to fill the un 
usualli wide gutter completelv Therefore their 
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margins were freely undercut but still their edgo, 
would not meet at the bottom of the gutter with 
out too much tension Lateral incisions were 
therefore made and undercut to release the flaps 
so that the skin margins would coapt For fasten 
ing these skin edges I commonly use carpet tacks 
of a large size or small nails or brads after the 
method of Neuber Sometimes however the 
l>one is so hard and ebumated that an ordinary 
tack may be broken off in which case It ma\ be 
necessary to make small drill holes to receive the 
brads or tacks The remaining lateral sldn de 
fects after relaxation cuts if wide may also 
require skin grafting in case they cannot be later 
coapted by the sutures primarily left untied (Fig 
3A) 

Figure 4 represents a persistent cavity m the 
upper end of the tibia A large perforating defect 
extended through the tibia to a sequestrum behind 
the bone thus leaving a very large cavity difficult 
to filL Nature will begin the closure of such a 
large cavernous defect in the interior of the bone 
by granulations and succeed to a certain point, 
but there will remain an infected cavity or sinus, 
persistent sinuses may remain indefinitely Re 
curetting fails, because the cavity may have be 
come too large to be healed unaided by nature s 
processes, and it must be filled by transferring 
tissue. Where transfer of muscle and other tissue 
was too difficult and impracticable I have effected 
healing in some of these cases as follows By the 
incisions as wbown in Figure 4A, flaps were 
made from above and below which were turned 
into the excavated area (Fig 4B) This tech 
nique was used after the cavity had been d€bnded 
and lined with granulations. The intenor was 
healed by these skin flaps and a dry cutaneous 
tract secured by adopting the principle of Beck, 
which was used by him in the treatment of ex 
tensive empyemas. These flaps were turned into 
the cavity the skin surfaces facing each other but 
not in close contact Thus a skin lined tract was 
secured and the coapted flap margins rapidly 
healed. The opening having been circular these 
margins were readily brought together and a 
permanent healing obtained. These procedures 
reduced the penod of hospitalization to a mini 
mum One such patient had been afflicted for 14 
years. A sequestrum in the upper portion on the 
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poatenoT surface erf lie tibia, had krft a large 
tunnd through the bone from eight previous oper 
ations which resulted in successive increases In 
its size and presented a perplexing problem Tbe 
procedures here outlined turned out vers mell 
in these cases Thus seemingly incurable dis- 
charging bone cavities were finalh and perma 
nenth healed in a satisfactory manner The caw 
ties m the tibia a ere too high and macceiaible for 
muscle flaps Tie skin-lined tracts (Fig 4C) 
gave no inconvenience 

Figure 5 illustrates the preparation of an ex 
tensive cavitv in the femur ana shows tbe method 
of securing tbe flaps This technique is not Derr 
but from m\ obaervalxm is little practiced It is 
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mv convict too that a person who has bad csteo- 
m>ditu for 10 or more >ears, with dadurjic* 
sinuses and recurrences ever, \ ear or tiro, a 
entitled to an early expeditious and permanent 
cure if such is poaaible erf achievement Tfce 
removal erf the diseased and infected area in case* 
of long standing bj careful exdswc, leaves little 
chance for contamination and, if infection dor* 
occur it should lack virulence after v cars erf * e#- 
iminunixatwn For these reasons, liberties mi' 
be taken in making immediate closures There- 
fore it has been rav custom to mike pnman 

f las tic closures bv securing tissue as shorn hi 
igure 6A, and taming the flaps of ftsefa, fat 
ana mnsde secured from the methan and lateral 
thigh surfaces, into the cavitv dosing the si® 
flaps over all in one procedure. (Fig sBandC)lB 
some extensive cases, m which tbe process forts' 
ed tbe whole of the interior of the shaft, as shorn 
in Figure 6A It has been wcesaar) to taro o 
thsoes from both sides and appose the deep flaps 
filling the large cavitv completely and dosing toe 
skin as m Figure B5. , 

Tbe following case, a still more extreme cue 
the type just described, will demonstrate its fcOn 
extent Tbe nroceis Invaded cm e-half erf the 
and involved the condyles to such a degree 
tbe disease extended to the cartilages, 
remained but shefla erf the condyles 
orf the knee had resulted from the effects <* 
disease, which had existed for 14 ' e * r * 
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apices of the flaps composed of fat ligaments 
and underlying soft parts over the anhjlosed knee 
joint including periosteum over the condyles and 
tuberosities of the tibia, provided extra length to 
the flaps of the vastus mtemus and extemus. 
The extra length of these ver} long flaps was 
secured b> extending the longitudinal incisions 
in the skin and ligaments below the knee jomt 
1 5 inches the akin had been reflected and deep 
flaps of fat, fascia, and periosteum were taken from 
the lateral surfaces of the ank>losed knee. The fe 
mur and condoles had been complete!} excavated 
from both sides. These long flaps were then 
turned from each side into the hollowed lower 
femur and folded tnmsversel} within the cavit} 
of the condyles so as to fill complete! v this portion 
of the ven large space. The fascia, aponeuiosts 
and muscles were sutured together as well as to 
the wound margins to prevent their retraction. 
Thus, b> using these large amounts of additional 
soft tissues to elongate the flaps of the vastus 
muscles the enormous cavity In the lower half of 
the femur and extending into the condj-ies was 
filled Aided b\ dakimxation delayed or delayed 
nmnrv union was obtained Figures 6A and B 
lustrnte the method of closure and Dakin tubes 
placed as shown in Figure 5C 

In earlier work I regular! \ introduced Dakin 
tubes and to prevent their immediate!} becoming 
dogged with clots which would nullif\ their effi 
cnc\ it was m\ custom to start irrigation immedi- 
ate!} with a 2 per cent solution of sodium atrate 
and continue it until the Dakin Irrigation was 
established in order to be sure of having patulous 
tubes. B} employing this technique in these 



cases a sterile wound was maintained and heal 
ing by delayed or delayed primary union was 
Immediately accomplished, permitting the dis- 
charge of the patient in 3 weeks The patient with 
the severe condition referred to has remained well 
Previous to being treated as outlined this man 
had suffered from constantly discharging sinuses 
with recurrences even } ear or two for a period 
of 24 years. In a similar case the wound closed 
prompt!} after 35 years of sinuses and recur 
renccs A senes of 16 cases somewhat alike have 
been thus successful!} closed b} what I have 
termed delaved pnmaiy healing 
These operations ma\ vmy in degree according 
to the extent of the disease and must necessarih 
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\ar} in their application I have found daklnixa 
tioc very useful m manv cases, but in some of the 
more chrome cases I have not used it I have 
limply coapted the wound rather loosely and left 
it patulous, and have succeeded althout dakimxa 
tloo It U a matter of Judgment u to whether or 
not one need employ Dakin a solution In a few 
cases, hspertomc salt aolution has furnished a 
satisfactory substitute \eedk*sto*a\ my tudg 
ment hai failed me in aorne case* m ahtch I had 
become too bold, and had used no antiseptic 
irrigation 

Tbe plastic closure of oateorm elitic cavities b\ 
bone and soft tissue, I repeat, u not new Expert- 
ence has led me to use it in tbe manner described 
with i a rut Kan in selected cases, and the results 
haw been obtained b> a prnnarv loose closure of 
the envit) rather than b\ a period of primary 
dakmixaUon and closing b\ a secondary pro- 
cedure 

One of rm principal objects in this work has 
been to limit the sta\ of the patient m tbe hospital 
and secure an earls permanent healing 

In the late war it mas found verv desirable to 
treat wounds «ith Dakin s solution after cWbnde 
ment and a ben the field became clean tbe plastic 
work was done as a secondary operation In civil 


life, nuun> of our cases are of tbe chronic form, and 
repeated operations have been done, tbe patients 
having gotten a ell of the acute dhease, but con- 
tinuing to be harassed by recurrences or by 
draining sinuses. As previously stated, it b tn\ 
conviction that such kmg suffering fadxvjdrab are 
deserving of permanent cure and that tbe open 
lions, therefore should be radical if rwenan 
to effect it In the chronic cases, when infection 
Is not particular!} to be feared and the patent 
has become presumablv relative!} immune from 
the remaining organisms, one may In a prarai) 
operation do the excavating and plastic dome 
as one procedure and secure, at least debved 
primaiy union. In ebrook asteomvebtb invoh 
mg the a hole In tenor of the bone abetber it be 
of limited or great extent the cavitv may be filled 
b} muscle arid fat and sometimes bone, after 
thorough removal of the disease The complete 
closure and healing of the wound In some caws 
need not require more than rodavs or i a eels 
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OPERATIVE INJURIES OF THE URETER 1 

IRA R SISK, M D-, FA-C S- Madwhc \\ mccctck 

ALTHOUGH a review of t be literature reveals the patient is too bad to permit an operation for 
\ numerous reports of operative injuries of repair, for *hich of course, more time is re 
the ureters it rs probable that relatively quired 
few cases are recorded This discussion deals A iarce number of operations have been de 
bneflv with the treatment of some tvpes of such scribed for the repair of this type of injury, but 
injuries and is based on the observation and all are based on the principles of end to-end 

treatment of 5 cases end in-end or side to- side anastomoses As this 

In considering the question of operative mjurj operation will always be infrequentl} performed 
of the ureter either from the standpoint of pre- a simple method should be adopted and its pnn 
vention or treatment, the important thing to be ciples thoroughly understood so that when called 
kept in mind is the preservation of renal function upon to repair a ureter the surgeon will not have 
Before entering upon a discussion of the treatment to use a technique with which he is not tboroughh 
of these injuries means of preventing them should familiar My first opportunity for repairing a 
be mentioned. The presence of a catheter in the severed ureter came suddenly Fortunateh a 
nreter during diffi cult operations in the pelvis satisfactory repair was made and a normally 
will make it possible easily to avoid the ureter functioning kidney was obtained (Case 1) After 

For man} >ears we have routmel} inserted cath ward in looking up the subject I found that I had 

eters in the ureters of such patients for the De- adopted the technique described b\ Dr Hugh 
partment of Gynecology at the Wisconsin Gen \ oung This technique seems to combine the 
eral Hospital and as a result onl) one ureter has principles of simplicity splinting of the ureter 
been damaged (Case 4 of this series) In this maintenance of caKber and satisfactory drainage 
case serious patholog} wav unexpected!) en It is I believe the technique of choice for the 
countered and catheters had not been introduced, repair of these ureters with certain exceptions 
In treating these injuries the gemto-urinar) which will be mentioned later The technique is 
surgeon encounters man} difficult problems. The as follows 

venations depend upon the age of the injury its A ureteral catheter as large as will freely mow 
distance from the bladder whether one or both through the ureter without interfering with the 
ureters arc involved and the type of injur} . that circulation is introduced into the ureter and 

is, whether it is complete!) severed completelv passed into the kidney pelvis. Introduction m*> 

severed with the removal of a segment partialh be made through a cystosccrpe or the catheter ma> 

severed ligated 01 clamped. Suddenly con be passed each -way from tbe point of injury the 

fronted with the problem of dealing with a lower end being brought out through the urethra 
severed ureter mam surgeons adopt the procedure later Over this catheter end to-end anastomosis 
of ligation as the best wa) out of the dilemma, is made with fine catgut, the sutures being passed 
Embarrassing circumstances are in this wa) through the serous and muscular layers With 
avoided in man) cases, but a kidne) is rendered satisfactory’ drainage the catheter ma> be left 
functionless Further in some cases this treat in place for mam days to prevent contraction 
menl results after a lapse of a few days in urine of the lumen during healing 
draining from the ureter into the peritoneal cav Exceptions are to be made when (1) the lniur> 
it) or possibl) finding its wa) to the outside ( or is suffiaenU) low to permit re implantation into 
infection in the kidne) maj necessitate surgical the bladder which is preferable or when ( 3 ) a 
interference. The ligation of a cut ureter under segment has been removed of sufficient length to 
circumstances favorable to repair should receive cause tension. If there is tension satisfactor) 
our most severe condemnation healing will not occur and implantation into the 

The method of repairing the ureter when the i>owel is the operation of choice 
mjun is discovered at the time of operation is In old injuries even case is a hw unto itself 
for obvious reasons of the greatest importance After appropriate examinations to determine the 
However since the genito-unnan surgeon « condition of the kidneys and ureters a satisfactor) 
rare]} present when the injun occurs he will procedure must be selected This may be a 
sddom have to deal with this situation Simple plastic repair, implantation into the bbdder or 
u gallon is justified only when the condition of bowel, nephrootom) or nephrectomy 

rrr»t*<*J brtxi U» A«>cHc«i A»tod*boc d Q«rto.Cnmry Suttvom it ft* \ »paU, Maj tt, r*Jt 
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Fig i Intrivraua urogram made nearly 5 yrari after 
left ureter was rorrr.drtrfy arreted and repaired The 
bdaey peN t» **d ureter appear norma) Ca*e 

Caai Mil J N whit female a*ed 14, waa open t 
ed cpoo, \pn) g, i>rv, br a KtnrraJ auijeoo for an mfam- 
matorr maa* of Inag itandm* which aaa located m Lbe 
left ude 0 f the pehv, bavraf ongmitcd in the left fallopaao 
tube IXirrn* the ewa of the opera Uoo it waa dtacmtred 
that tha left ureter had bee* aevered Being in the boepdal 
at the time, I va* called, and aith th» mound anil open 
paaaed a direct cyatoacope into the bladder and intro- 
duced a No 6 catheter into the left treter When thi* 
catheter reached the pcant o f enetmnee the a urg eoc intro- 
duced it mto the prc mrrj) end of tha nretrr and it mat 
paved to the kidney petal The endi 0/ tha uretar mere 
then anartocnoaed — end-to-md — mith fine chromic cat 
gut minima, which were paved thi w g li tba aeroua and 
muacular layui There waa ne\er any leakagm of min e 
t the pomt of aaaatomoa* The catheter mai removed o* 
the tenth day Couvaleaceoce waa wnooth and une\ent/al 
Tba patient waa diadiarfed from the bo^^tal on the 
tmentn-th pu a to peratne day m good CoodiDoo She baa 
been teen at inter, ala unco and haa at mo tuna had any 
•ymptnma referable to tha Lidney and the wnae haa been 
normal She maa last teen m February 934, when abe 
came for tea rmrt i t wo at my reqneat She waa free of 
tyniptoena, the art** waa w egat r r e , and intraeenoua un>- 
Brama ilwwed normal kidney peNe* and uretm 

Cau j lira B waa operated upcai by a general Burgeon, 
Auguat 03 for the immoral of mm oranan crat 
\boot 4 centnnetere of the ureter which waa attached to 
the mall of the crit were rtroormd 1 waa called at tba line 
and averted a No it catheter through a cyito m uy e aa 
deaenhed m t-aat The areter waa repaired aa m Caae 1 
but with canaaiereble tm a mn doe to tha remora! of ap aece 
of the ureter On the aerenLh day a ™n amount of 
artnaiy drainage waa noted 00 the dreving There waa no 
further drainage, and l e to r oy aeammd onerentful Tba 


Fig j Retrograde urogTam (rerereed) aborning mnd 
ngbt Lidney and cure avltou of mrdam la pen wrtrnJ 
tnaoea 00 left Tina * aa made rocae than 1 month* *ner 
tba injury the ureter bason been repaired and the catheter 
left rn the areter for 13 day* after the operation Caae 1 


catheter whxh had drained freely waa remov 
fifteenth day and tha patient went borne oa the 1 
day with the wound men healed Ten daya later krenn 
ahe developed lynptoroa of treqneat and pain/d ano* 1 ?* 
and the anna waa found to contain coaadereble pv ■“ 
waa treated foe anna! wrr-ka mith bladder U»»i» **■ 
armary anttaepoca, but maa returned to the he^rtu •* 
October 3, iqii, when ahe had a chill, frreT aad P*** 
the ngbt aide 0/ the abdomen On cymtoacoptc mam*™* 
the nzht kidney waa found to b* infected with l ac™ 
cdB No nrmary mart wia aeen 00 the left wde aadtie*p 
the left catheter apparently paved to tha left to day ” 
urogr a m indicated that U paaaed »to tha prwn®™ 
Ivin at the pomt of v i ua nce where d wm» entfa ** 
promnal end aif tba ureter apparently healed with 1 
aa an mtravenoua urogram mowed 
the left kidney petaa and areter ^ 

Cutt lira H C a whrta femal e, apaU dieCT ^ 
a regnal byaterectomy and repair of <.j ^ctl a by a '• 
wirfeoo 00 March 14, 1031 FoOowtnf tha ra**"- 
reginal pack unne waa noted from tha **1™*..^, 
cyttoacopiC and other eeaminaUMia It waa d<tm»eu 
Ui» to due to an myrry to the left ureter On 
1031 through a left rectaa moot* tha left ■£j £r r _ 
ablated, freed, and re-tmphnted Into the bladder^, 
releacroc* waa onerentful and tha patient waa ™°ff r 
f rom the hospital on the twemty-firet day a p*i> 

The patient haa bee* aeen at mterrmh ,m 

free of aymptoma reftraMa to tha tmnary •_* J 

laat etaintaed ou Apnl IJ, IM4. ®^ n T* ar 


□ evidence af d>* ■ 


lymptomi and tha urine waa ncnnaJ 
urogram at that tuna ahowed rood fimcuoo fa berth 
andrery little diiatatmn fn tha left peN» 



FI* 3- Intravenous program 3 year» after re impl a n ta ti on 
of injared left ureter into bladder Tbe pel\ k calyces, and 
ureter are normal or my riightly dilated Case 3 


Cajie 4 Mr* C M a white female aged 46 year*, »U 
operated upon by a gynecological aureeoo In November 
1930, for a very large fibroid tumor When Ufa ting the left 
uterine veaaels a 1 tract ore thought to be a levered ureter 
was encountered It wa» ligated, the abdominal wound waa 
doacd, aaJ vaginal drainage Instituted A few daji after 
operation urine began to drain through the vagina. Four 
weeks after ooeratwo an Intravenous urogram revealed a 
large left hydrooephroao. A left nephrectomy waa per 
formed Convalescence waa uneventful Aa large aberrant 
veaacb were found going to both pole* 0 1 thla kidney it ta 
probable that the vend to the lower Dole waa at leaat 
partly reaponafble for the hydrouephroaa 

Ca 51 s A white female, aged 38 year*, was firat ae«n do 
J une 14, iQJi She preaented a letter from her local 

S hyvaan who stated that he performed an operation 10 
larch, 1931 for the removal of cyata from both broad 
ligamenta The left ureter waa cut and repaired by In 
vaginaring the proximal end Into tbe dotal end The 
wound healed but rodaya after diaciutge from the hoapital 
•evert chOls and fever occurred the wound re-opened and 
urinary drainage waa noted Thfa coo tipped. When we 
drat aaw the pa dent abe waa very acutely ill with tempera 
tore 103-104 degree*, chilli, fever nausea, and vomiting 
There wna free urinary drainage through the old abdominal 
morion Urine was loaded regularly On cvatoacopk 
eomjnatwo urine waa seen apurting from the left ureter 
and {odigocarmioe appeared in o minute* A catheter met 
an Impamble obatniction 3 inches above the bladder No 
urine waa aetn coming from the right ureter and Lndkt>- 
carmiDc did Dot appear A catheter met an unpayable 
obatrpctaoo 3 Inches above the bladder \ dtagnoai* waa 
made of complete ocdmlon of the right ureter probably 
tbe remit of ligation, and left uretero-abdomlnal fistula' 
part of the urine from the left kidney draining Into the 
bladder and part through the fiatula. Operation waa 


Fig 4 Intravenous urogram ah owing the presence of 
hydronephroats on the left ode which waa the ode in- 
jured Case 4- 


performed on July ia, 1031 Tbe left ureter was located 
and was found to be firmly adherent to the iliac artery for 
a distance of 1# inches this was carefully diaaected free 
The fiatulou* tract which puaed through the abdominal 



Tig. 5 Retrograde pyelo- ureterogram right- Case 4 
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F* 6 Intr»\ rorxu urojrram The left pehis, ailjcrv 
»wJ ureter irT moderate!) chiated \ d) t *»» excreted 
by the n*ht kidney Cue j 

ca it) wu dmccted from tbe nrrtrr nd the pentaoenra 
«u closed The ureter »»» then opened ebore tbe itnc 
turrd rem end tbe stnctwre »u middy dilated Tbromxh 
tbe opertrr* m the urrtrT e No cmtieteT w*i pe»erd op- 
*»rd to tbe kidney peh a end ckranm rd lhroa|h tbe 
biadder t tbe oatude Tbe orrlrr was entnrrd aid the 
mound cloaed with dramtje \» ■ mult of tbe free dram- 
axe tbe petx-Bt t ronrbtinw m a fern boor* was better than 
before tbe operation Tbe catheter drained freely end in 
large qoutibn and there *u no tmnary draiujra on the 
drraHoje* The patient died suddenly on tbe thud poat 
operatn day apparently firm an embolus. tboojh th» 
cradd not be confirmed aa rtapay wia refmmed 

There are in tbe Literature man\ cue report* 
in which it ts assumed that a satttfa ctory result 
has followed a ureteral repair but few in which 
the question is proved bv appropriate follow up 
examination In 1919 Curtis repeated a case in 
which a satisfactory result followed an end-to-end 
anastomosis and stated T belter e that this b tbe 
only recorded case in which end to-end anastomo- 
sis of the ureter has been followed bv diniral 
proof of normal kidney -ureter function h To the 
successful proven cases we add Case 1 and as 
further proof of the well known fact that tbe 
abs en ce of simptoms following the repair 0/ a 
ureter doe* not prove the result satisfactory we 
dte Case a in which complete healing with occlu- 
sion occurred after the removal of an mdwetfing 



Fis 7 Bilateral an-trroyrami (retrograde rncrwt) 
Catheters could not be pawed to kidneys u me srrter ra 
completely oedoded and tbe other mia memrly acrWraM 
the pooit of injury Case 5 

catheter which permitted free drainage been the 
kidney for 15 days after the operation 

COVCU7H0NJ 

1 Normal kidney ureter function mav be ch- 
tamed following complete severance cf a tnrier 
by end to-end anastomosis over s ureteral cath- 
eter 

3 Simple hpatioo of a sex eied ureter bct*t»- 

indlcated if tne condition of tbe patient 
permit a conservative operation. 

3 Tbe absence of symptoms following the 
repair of a severed ureter does not peer* 
result satisfactory 

a In old Injuries of tbe ureter a suitatw pro- 
cedure must be adopted to each caw 
plantation Into the bladder b deairable If f*** 6 * 
implantation into the bowel, nephroatotny 
nephrectomy may be indicated. 
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THE PROGNOSIS OF THYROID CANCER 
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I T la generally recognized by all students of 
thyroid cancer that considerable confusion 
exis ts because of a terminology which varies 
with each author and because of different inter 
pretations of the histology We believe that In 
the last analysis histological studies of thyroid 
cancer are of value only as they benefit the clin- 
ical management of thyroid cancer cases At 
tempt* to associate certain histological pictures 
with more or less precise clinical findi ngs have 
been made by pathologists since the days of 
Virchow Such studies have proved of definite 
value m the clinical management of cases of 
buccal malignancy bladder malignancy bone 
malignancy and so forth It is logical to apply 
these methods to a study of cancer in the thyroid 
and we believe that by this method very definite 
help is provided to the clinician 

It has long been apparent to clinicians that 
certain types of malignancy m the thyroid were 
relatival) Benign slow growing and more or less 
amenable to treatment It has been equall) 
apparent that other cases of thyroid malignancy 
were extremel) rapid m their course and entirely 
uninfluenced by treatment It is our experience 
that these clinical types are characterized in 
general, by very definite histological anatomy and 
that the clinical grades of thyroid malignanc) fall 
read 3 \ and easily into corresponding histological 
classes. 

Our studies of thyroid malignancy first cone 
lated these findings in 1929 (a) but in 1931 (3) 
the present method of grouping thyroid malig 
nancy both from the clinical and the histological 
findings was emphasized Increasing experience 
m the method that we discussed in 1931 has dem 
onstrated to us its distinct value. We have 
repeatedly been able to predict the histology of 
certain thyroid cancers from our dim cal obser 
vation of the patient before operation and we 
have usuall) been correct in our clinical prog 
nosis of thyroid patients once the histology of 
the cancer had been presented to us by the 
potholcgist 

We divide thyroid cancer into three clinical 
groups In group I we have the patient with low 
or potential malignancy In group II we have 
the patient with definite but not hopeless malig 
nancs and in group III we have the patient with 
severe and usually Incurable malignancy Pa 
tients can be placed in these clinical groups on 


the histology of their tumors. Only by this com 
bmed histological and clinical grouping can an 
adequate prognosis be given and a constant back 
ground for comparison of results be obtained 

MATERIAL TO R STUDY IN THIS PAPER 

In this review there are included 226 cases of 
cancer of the thyroid in which we have histo- 
logical sections for study The great majority of 
these patients have been operated upon but m a 
few of the cases only autopsy material is avail 
able. These 226 cases have been seen in the 
Lahey Clink up to January 1 1932 fsoneofthe 
cases occurring in the Clinic during 1932 1933 
or 1934 ha* been induded 

Up to January 1932 there have been 18 addi 
Uonal mope table cases of cancer of the thyroid 
in the Clinic which are not induded in this study 
Since no tissue was available m these cases they 
could not be classified histologicallv All 18 are 
now dead. 

Many of these 226 cases of cancer of the thy 
roid have been previously studied and reported 
upon. Thus in 1920 Clute and Smith (2) report 
ed 67 cases of malignancy seen In the Lahey 
Clime and in 1931 we (3) made a further study 
of all thyroid malignancy in the Clinic including 
those previously reported. The present study 
includes the cases reported in these two previous 
papers and such new cases as have occurred in the 
Clmic up to January 1, 1933 (Chart 1) 

A constant follow up of all cancers of the thy 
rold seen m the Clinic la maintained. In the 
group I cases, the least malignant type only 6 
were completely lost In groups II and III no 
cases were lost We have therefore, a 97 per cent 
follow up on the 226 cases of thyroid cancer 
reported m this paper 

The papers on thyroid malignancy by Wilson 
Graham Pemberton Wcgelm and Haagensen 
have well summarized the older literature as well 
as presented important new facts It is unneces- 
sary to review again the literature on this subject 
which these writers have covered 

CENTRAL CONSIDERATION Or C \NCKR OF TUT 
THYROID 

Symptoms The classical symptoms *0 called 
of cancer of the thyroid axe really those of the 
end stages of thyroid malignancy A rnpidU 
growing goiter with Irregular lobulation distort 
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mg tbe usual »\ mmetncal shape of the thvroid 

C d is rarel\ present until the condition u 
rleo Hoarseness stridor choking 
to swallow all appear late in tbe disease uimi 
non of tbe larynx, larvngeal nerves, trachea and 
oesophagus take place While we mult state these 
symptoms and recognize that they arise ui the 
hnal stages of this disease It h much more un 
portant to be Lumbar with the earliest fm dings 
suggestive of thvrcad cancer 



Ftf * PipJkr) cjrtadenocot, malwrutnt No 067 
X3 



In the earl\ stages of thyroid maiignnncT pH 
as in the earliest stages 0/ cancer of the cr at, 
there are no symptoms which are positive tad 
diagnostic The significant and suggestive find- 
ings, however which point to the possibility 0/ 
cancer in the lh\ roid are tbe slow growth cf si 
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fig 5 Squ»mout cell ctranoma Vo 6003 X365. 


adenoma over a penod of weeks or months. In 
cr easing firmness of the tumor and the occurrence 
of a sense of pressure in the neck with lack of 
freedom of its movement on palpation is also seen 
m relatively early stage*. 

Clinically we must differentiate thyroid tumors 
suspected of malignancy from cases of chronic 
thyroiditis of the Riedel * type and the Hashi 
moto type from cases of acute thyroiditis and 
from case* in which there has been a sudden 
hfemorrhage into a benign adenoma 

Riedel s struma Is perhaps as frequently mis- 
taken for cancer of the thyroid as any thyroid 
swelling Not infrequently the final differentia 
tlon of this tumor Is made only by histological 
stud} of sections In general, however Riedel t 
struma Is diffusely and usually bilaterally of a 
iton> hardness but the enlargement of the th> 
roid is symmetrical. There ore as a rule, no 
nodules and the superior poles and inferior poles 
on each side can be felt to be much like those of 
a normal gland though enlarged There ts rare!} 
fixation of the tissues in the neck in spite of the 



r»g 6 Carcinoma of Uurthlc ceil type No 11145 
X400 


hard thyroid tumor nor is there evidence of 
recurrent laryngeal paralysis. Local tenderness 
is often noted m Riedel s struma. 

In Hashimoto s thyroiditis or struma lympho- 
matosa we hare a rare type of firm thyroid 
enlargement which like Riedel s struma is ap- 
parently of an inflammatory' nature but which 
is marked by a diffuse lymphoid infiltration of the 
thyroid and by a definite enlargement of the 
entire thyroid. Here also, there Is no diffuse 
involvement of the tissues of the neck the en 


largement maintains the usual contour of the 
thyroid gland but is firm and hard and very fre 


cruently Is considered to be a case of chrome 
thyroiditis. Here the correct diagnosis is gener 


ally Impossible until histological studies are 


made 


In acute thyroiditis the history is usually very 
suggestive of the type of lesion. In most cases a 
preceding respiratory tract infection has occurred 
Within a few days or weeks a tender enlargement 
of one or both lobes of the thyroid gland appears 
On palpation the thyroid Is found to be sym 
metrically or unilaterally enlarged. The enlarge- 
ment, however retains the general contour of 
the gland There Is very marked and definite 





Ft* 7 CimrKcii '*nptrv ct*np*<-t type N 11977 

X 70 

local tenderness. Often there ts a km fe\er and 
occasional!} evidences of hyperthyroidism of mild 
degree are present 

Hemorrhage into a thyroid adenoma mav pro- 
duce a most confusing picture The hfjtocj hoir 
ever In most caae* gives the correct diagnosis 
The patients ma\ or mav not ha\e previously 
noted a goiter SoddenH u a rule following 
evertjoo the adenoma of the thyroid Increases 
definite^ id sire This snelling occurs m the 
matter of a fe* hours or a da} and u associated 
mith marked local tenderness and at times a 1 th 
symptoms of choking and pressure In the neck 
The tumor folios ing hwmorrhage, tends to sub- 
side slosh mer a period of days or a few seeks. 
Such a histon differentiate* at once the firm 
hard ssdlutg shxh a present 00 ere miration 
in these cases as due to a recent haemorrhage and 
not to malignant degeneration Malignant de- 
genera two of an adenoma though it may be rapid, 
is never a condition developing si thin a matter 
of hours or 1 or 3 days 


Thjroid malignancy is wispecled then, because 
of a firm hard discrete tjpe of tumor In the 
thiroxf gland because of recent grosth, other 
slow or rapid and because of secoodan evidences 
of pressure such as difficult} In s* alios mg and 
breathing and hoarseness Th\ rmd nubgnann 
soon leaves the normal contour of the tin rod 
gland to gyos ui an irregular and unrestrained 
manner and to become adherent to adjscrnt 
structures In a fes cases, the presence of en- 
larged Ivraph nodes near the goiter ts suggestirt 
of the presence of malignancy In rare esaes lxoe 
roetastaaes ma\ be the first indication of the 
presence of malignancy In an apparently benign 
adenoma 

5 er In 336 cases here studied 198 sere fe- 
males and 38 males, an Incidence of 7 females W 
1 male The Incidence of thvroid disease b hi 
general much greater In sotnen than fn men 
During the post 5 \ears, +,779 patients so* 
operated upon for genter Of these 646 were me* 
— an incidence of 7 females to r male for 
thvroid disease. The ifanlanti m these fig*** * 
is tmpreasive and mav indicate the common crlgi* 
of cancer in previoualy diseased tfivrcwfi 

Ige Cancer of the thvroid shite sppeaneg 
most commord} In middle hfe roayne% ertbefe** 
appear at an} age (Chart 3) The Ncungnt 
patient m the senes mas 9 rears of age 1°°***' 
mg experience a 1th th>roia malignancy has «®- 
onstrated to us the great tahac} of thin king ta* ^ 
youthfolnesa of the patient precludes the present 
of cancer of the thyroid. Of out patients S sere 
so years of age or less, and J of these ba re 
of cancer 1 aged 9 *tsd r aged :j , Fnrtho 3 *il!r 
it la to be noted from the chart that 39 °* 
patienta (or 16 per cent) sere less than Jt T*™ 
of age and 77 or more than ore- third of ai 
patienta a ere less than 41 veins of age. 
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The age distribution chart shows that there Is 
a preponderance of group I thyroid tumors in the 
age of greatest aw activity the great majority 
ot these patients being ao to 50 yean of age 
(Chart 3) No such marked association with the 
active reproductive period is noted m the more 
malignant tumors of group II or group HI which 
in fact tend to be more common after middle life 
(Charts 4 and 5) 

Previous goUer It has been stated by differ 
ent writers on cancer of the thyroid that an 
adenoma of the thyroid or an adenomatous goiter 
preceded the malignancy in 90 per cent or more 
of all cases of thyroid cancer We have attempted 
to obtain accurate figures as to the presence of a 
pre-existing goiter in our group of cases. Such 
figures however are open to a certain amount of 
question because of fallacious observations by 
patients In man} cases, however the pathology 
of the gland establishes the presence of an ante 
cedent adenoma We may generalize from this 
series and say that a goiter was almost mvariabl} 
present for an appreciable time before operation 
m the patients of groups I and II In group III 
however we find that often no goiter was noted 
longer than a few weeks or months before opera 
tion 

Cancer ma> occur coinadentnll} with exoph 
thalmic goiter We have fn our records 4 cases 
of exophthalmic goiter and coincident malignancy 
of the thvTOid gland (i) In these cases It is our 
belief that the malignancy occurred m a coincident 
adenoma in the hyperplastic gland but that the 
hyperthyroidism was related only to the presence 
of hyperplasia in the otherwise normal thyroid 
tissue. 



FI*. 10 Fibrosarcoma No 18794 Xt*5 


We have no evidence that hyperthyroidism 
arises as a result of the activity of malignant 
thyroid tissue itself There is however evidence 
that some thyroid malignancies have secretory 
power The classical example of function is at 
forded by Eiselsber^ who reported the develop- 
ment of hypothyroidism in a woman after complete 
excision of an adenomatous thyroid gland with 
the development of a large nodule in the sternum 
the hypothyroid symptoms disappeared but on 
removal of the sternal nodule which proved to be 
a metastatic adenocarcinoma of the thyroid she 
again became hypothvroid The presence of ac 
live principle m the tissue of struma ovam has 
also been well established. 

GOOTJP I. LOW O* POTENTIAL UAUONANCY 

Group 1 is divided pathologically Into a classes 
(1) adenoma with blood vessel invasion and (2) 
malignant papillary adenocystoma. We place 
first the adenoma with evidence of blood vessel 
invasion (7) The adenoma Is of usually undif 
feren tinted type either embryonal consisting of 
simple stalks of thyroid cells without evidence of 
alveolar formation usually arranged in a loose 
cedematous stroma or fetal with numerous small 
follicles, often showing no colloid with some cords 
or stalks of undifferentiated epithelial cells (Fig 
1) The stroma In these 13 also frequently nbun 
dant and cedematous with thin walled vessels, so 
just what we can regard as significant blood vessel 
invasion is uncertain In 1 114 adenomata <*xflrn 
ined by Warren 3 1 per cent showed varying 
degrees of invasion of blood vessels and 10 per 
cent of these died oi metastases Adenomata m 
which fully developed carcinoma is present are 
not included In this group, but are classified under 
the appropriate type of carcinoma. 



866 


SURGER\ GY\TCOLOG\ AND OBSTETRICS 



Fif ii Artst * drarrmc ol aotcywy fpmiafn Patient «*rd 60 
Gouct jo moolis— tuatokixalJy idttoamioDi of tie thyroid 
with blood tad nn uan \ ote the growth oJ tamo* liwoe throcfh 
Lb* *o be Li Tun «nH cm into the wipe t or rena an. 

\ tmnUx case to pmKKsly report rd ia iq*J from tht* Clime (Ref 
error* V ) 

When gross]} demonstrable invasion of vetseb mtUilAni to booe, that first alb attend® totij 
U present there is no question as to the m»1ig existence o i a thyroid adenoma with blood «sso 
nanc> of the tumor In the gnxrp in mhkh there invasion \\ c have never seen an adet>«ni®et**j 
a mJcroacopic evidence ol invasion only there a tarire or recur locally without evidence a btocu 
a 9j per cent chance that the tumor a not art tall j vessel invasion < 

mahjnant Ho* ever the appearance of the 5 It a Important in searching for evidence ^ 
per cent which metastasize and kill and the 05 blood vessel Invasion not to be muled by . 
per cent which do not 11 Identical Thus the onl} thyroid tissue adventitiously caught In the*“*° 
sale course b to regard all relatively undlfferen- dtmng the preparation cd the aectkns 
dated adenomata showing any evidence ol blood evidence of Invasion erf the vessel wall and ct^ ^ 
vessel invasion as potent ally malig nant, and vajcnlar proliferation Is esse ntial 
thoae showing grew evidence of hlood vessel fava the capsnle may or may not accompany 
■Ion as definltMv mahgnanL Rarelj In this type Invasion. Haagensen, In hi* m ^! nt 
of tumor is it the metastasis, particularly tee of radloaensrtrvrtj of thyroid malignancy 
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CASES OF CANCER OF THYROID TO JANUARY 1 
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not speak of this type °f tumor aj a separate 
entity 

We regard papillary adenocystoma ta a* tnalig 
nant If they show evidence of capsule blood 
vessel or lymph vessel involvement. Inasmuch 
as the excellent study by Montx careiully dis- 
tinguishes the various recogrmed types of popi] 
Uferous tumors of the thyroid, we will not attempt 
to summarize the various forms of tumors of 
papillary type which may be encountered but will 
describe brae only that type included in this 
particular group 

The tumor Is evsue, grossly capsulated, some 
times with gross evidence of ingrowth into veins. 
Origin from aberrant thyroid tissue Is not Infre- 
quent At times the origin of the tumor may be 
multiple although it is very difficult to dis- 
tinguish between multiple origin and lymph node 
raetastaae* On section contents of the cyst are 
usually fairly acantv sometimes serous, and more 
often blood tinged Rarely, evidence of caldfi 
cation Is present In some of the papittr Under 
the microscope we see usually a fairly dense 
fibrous capsule often fnvaded fn one or more 
places by ingrowth of tumor tissue, and a tracery 
of branching papillx usualk with a fairly obvious 
vtiomal cord carrying an abundant blood supply 
and lined with a single layer of epithelium ranging 
from cubcadal to high columnar (Fig a) Kudw 
are not placed umformK toward the base of cell 


as in the case of the more delicate papillary pro- 
jection* seen in the follicles in thyroid hyper 
plasia, but they may occur in almost any position 
in the cell, often occupying the center Mitotic 
figures vary in their frequency although usually 
on prolonged search some can be found These 
however, are of but little avail as distinguishing 
the lesion from the epithelial change* of hyper 
plana inasmuch a* here also mitotic figures may 
tie encountered in the epithelium. We regard 
invasion of the capsule, Invasion of the mood 
vessels or of lymph channels as being requisite 
for the determination of malignancy m this type 
of tumor 

The marked radiosensitivily of this type of 
tumor is to be expected because of its papillary 
character Tin* is a feature usually associated 
with a good response to radiation in whatever 
organ the tumor may arise. 

The clinical history of the group I patient* is 
at times suggestive of the lesion which is found 
on histological examination A goiter had been 
present in certainly 90 per cent of these patient* 
for months or y ear* before they came to operation, 
and as a rule the adenoma had shown no rapid 
change in sire. The patients, however not liare 
quentiy state that it had *knvl\ become larger 
over a period of month* or years. This growth 
should arouse the suspicion of possible malignant 
degeneration 
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Chut * Ap datnbotioo trf c»«rrr» of lbs thyroid with 
(»ubtir» of rsth a** drcsdt 


On ccamination the majority of patient* show 
a d iterate adenoma of the thyroid which U often 
tlifrfatiy firm but usually Is Iredy movable. Oc 
cun anally the adenoma fed* quite hard and thb 
*trongI> suggest* malignant degeneiutioo In a 
few case* the process ha* advanced to *uch a de 
pee that 0* tumor b large and firm and hard, 
digusely attached to the ovtriying tmu«* and 
obviously malignant. This finding however b 
a very unusual one among thote cases which are 
dasrined under group I 

On rHnV»1 examination It I* occasionally pos- 
sible to decide whether the tumor b an adenoma 
with blood vessel Invasion or a papillary adeno- 
cyitoma If several nodules are felt along the 
course of the Jugular above the tumor they Rig- 
peit very itrongtv that a papillary adenocystoma 
rj to be napected. 

01 the 99 patients having adenoma with blood 
vessel invasion, 85 are followed to date 8 others 
were followed w* over 3 yean before they were 
k*d and 6 could not be traced. Three patients 
fatne 09 are known to have died of cancer of the 
thyroid, and 1 patient b stdl alive with a large 
recurrence present In the neck. Three others 
hart died of cause* unrelated to their goiter Of 
the 99 patients 86 arc well and free from cancer 
of the thyroid 



Of the patients having adenoma with blood 
■mad Invasion 89 were females and 10 were nulei 
The age distribution for the case* with adennm 
with blood vessel Invaakc follow* doseiy the »ge 
dbtribution for all the casts In group I a* shown 
fn the chart. 


The cause of death In 3 patients with admans 
with blood vessel Invasion In each balance in 
local recurrence of the growth with metaittw 
into the mediastinum arid Into the lung*. In 1 
patients death occurred 5 years after the opera 
tion, and w the third patient within 1 year. In 
all 3 patient*, however it was evident h* °T” 
\ year* that cancer of the thyroid wit h ext enshe 
invasion waa present belore death occurred 

Of the 51 patient* wlthpeptiloiy adenocystoeu, 
aH save 1 were followed to date, and the 1 pabent 
when lost was known to have been well 3 years 
after operation. Of these Si patients, J 6 . m 
well with 00 evidence ol malignancy and 8 have 
died of non- related cause*. Four patients fa't 
died with local re cu r r e n ce* of whom 1 abo nM 
a metaitaab In the brain Two other patients Us 
the group have large recurrence* present now m 
the neck which are sppaiently quiesamt under 
Vray treatment. 

Nine of the papillary adenocystoma 
were milw and 4J were female* — abort r J 
Tba age distribution foflowi that of the grajP 
there having been 1 case (fatal) In a hoy 9 
and 6 casea m the sixth decade. 

The death* and recurrence* In fbe papEajT 
adenocystoma c*se* resemble In their cftncajb-b 
tory very much the deaths occurring fa paoems 
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Chart 4 Aft incidence of *roup n cavM which tod to 
be incrmiiigty common tn middle age 


having adenoma with blood vessel invasion. 
There were 4 deaths m the patient* with papillary 
adenocystoma from cancer of the thyroid. All of 
these patients showed local recurrence with slow 
extension into the surrounding tissue Two of 
these patients were inoperable when first seen 
yet following biopsy and 'v raj treatment r lived 
2, years and the other 1 year 

Two of the patients m the group have definite 
recurrence* in the neck with extension into the 
mediastinum and into regional lymph nodes, one 
of which has been present, although held quiescent 
with X ray for 3 years, and the other for 4 years. 
One of the patients with the persistent recurrence 
was Inoperable at the first operation and only a 
biopsy was done Following a war of X ray 
treatment however it was possible to remove a 
large proportion of the tumor and 4 year* after 
this, he was still well though nodule* were present 
in his neck. 

Our follow up studies, then of these 150 pa 
tlents of group I type are complete for 135 or 
po per cent. Nine were lost alter having been 
followed and found well for 3 years. Of the 144 
cases 7 or 5 per cent, had died as a result of 
cancer of the thyroid and 3 others had definite 
recurrences. This means that to , or 7 per cent, 
of the 144 patients followed In group I were dead 
or had recurrences from cancer of the thyroid 
In our previous *tudy m 1931 the mortality of 
group I cases was 4.5 per cent and it u gratifying 
to note that as several more yean have passed in 
this group of patients, on further follow up, there 
is no tendency to Increase the mortality from 
thyroid cancer recurrence. All recurrences or 
metastases in this group have occurred withm a 
year after operation 

While a great man> of the patients in group I 
have had \ raj treatment as a routine for the 
first year following their operation, there have, 
nevertheless been man) other patients who have 



dart 5 Age Incidence of group IH cast* vbich like 
group II occur mo*t frequently at middle and old tge. 


had no X ray treatment It la not apparent to 
at, therefore, that failure to have recurrence fol 
lowing the removal of the group I type cd cancer 
1 * due to the u*e of X rav treatment There ia no 
doubt, however that tumors in group I are quite 
susceptible to X ray treatment since we have In 
several cases teen inoperable tumors shrink to 
*uch proportion that their radical removal was 
possible after X ray treatment It Is alto our 
experience with the recurrent cases that extension 
of the growth has been markedly slowed and 
limited By persistent X ray treatment after oper- 
ation. 

In all group I patient*, recurrence tends to take 
place along the vein* of the neck following the 
course of the blood stream toward the heart. 
Nodule* therefore, appear m the mediastinum 
and In the lung Local extension by penetration 
of the capsule by the growth also appears as a 
rule within t few month* after operation If recur 
rence is to appear Metastasis of the papillary 
adenocystoma frequently occur* by the lymphatic 
stream with involvement of the repo cal lymph 
node*. 

For the group I patient* then, we may state 
first, that all 01 the patients dying from cancer 
of the thyroid of the group I type have been 
patients with clinically obvious cancer of the 
thyroid which was far advanced at the time of the 
original operation, and had been present for 
months or years before operation. All of the 
patients with local recurrences had extensive 
growths at their first operation and recurrences 
were apparent within a year after operation Only 
the clinical findings indicate the prognosis in these 
cases since the histology is alike in all. Finally, 
in none of the patient* that we have followed m 
this group has any recurrence appeared when the 
patient was well to clinical and X raj examination 
fl jear or more after the original removal of the 
thyroid tumor 
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etoxrr a adexoca*oxoma or taz nmora 

In grwp II we place til diet of adenocarci- 
noma erf the thyroid Here although the lesion 
la unquestionably maGgnant there b tome hope 
of cure and much chance of long relief and pallia 
tkoa by active treat men t. In t h ese tumors the 
usually accepted criteria of malignancy ana 
plana and tnvatKm of turroundlng tissue art 
ohvtcjua, but the degree of praerr alb® of glandu 
lac structure varies coonderabf} In all of the 
tumor* of this group bow ever we expect to find 
some evidence of glandular structure and alveolar 
(ormatxon Histologicany the group may be 
readily dmded Into two forma, the papillary 
ader^jcarcuxtiaa and thenco papillary or alveolar 

The papillary form of adenocarcinoma differ* 
from the malignant pepdlary cyrtadenotna of 
jump I, by having more than one layer of epi 
thebum over many of the papllliry projections 
(Fig t) There ia a greater variation of she and 
shape in the epithelial cell* and a definite!* 
greater extent of Invasion, not only of the cap- 
sule v.hich 11 often roduUnct or non-existent, but 
of the •urrounding thvrold tbaue and muscle a* 
well Mitotic figure* are usually fairly frequent 
In the cells and tumoT giant cell* are occasionally 
encountered In tin* type of cancer distant 
metastasis 1* rarely seen but regional lymph node* 
art frequently involved whether by direct eaten 
su» or by lymphatic metastasis b uncertain. 

The alveolar type ot ideDocarcmoroa, a* has 
been brought out bv Efaagemen and others, pre- 
sents a fairly wide variety of histological types 
These range fnxn forms resembling the more ana 
plastic of the adenomata (corresponding to the 
mckerndt Stnma of Langhans) with predominant 
alveolar arrangement and not infrequent cd- 
k*d -containing lolhcJes, to tumor* made up of 
cefls barely recognmble as of thvrold origin with, 
however hum maintenance of alveolar structure 
(tig 4) Even In the baa differentiated forms, 
however we can distinguish them from adeno- 
mata with blood vessel Invasion by the slight or 
absent evidence of encapsulation, by the free In- 
vasion of surrounding structure*, whether thyroid 
itself or muscle and by a distinct degree of ana 
plena of the cell*, many of which are small 
hyperchromatic, and ffl-defined In practically 
all the caraoomsU of thl* group evidence of 
either blood vend or lymphatic invasion can be 
found, tl ■earth is made. So far as we can lodge 
from Illustration* same of the tumors Included 
m the mckemdt Slrtma we place in the group 
of adenoma with blood vessel Invasion rather 
than in. the group at present under dlsctmfcm. 


One apecbl, though rarely occurring, variety 
of the adenocarcinoma b the *0 called Hurthle 
cell caraaocm (Fig 6) I\ e haw hod but one 
dear cut example of this type although pan'xm 
of aome of oor other adfcoocarciijocnaU have 
shown large dear addophffic crift erf the sort reo- 
rdered to be character!* tic. The similarity be 
tween these cefh and certain of the chang e * fo 
thvrold cells moat frequently encountered m invo- 
lution* foffowfng primary hyperplaua led us to 
follow Ew m* and others in coosldenag thb (tuner 
as a true thyroid eardootna rather than u of 
parathyroid origin as suggested by Ebenberg and 
other*. While admittedly the crib resemble the 
oxyphil cells of the parathyroid, they appear to to 
to resemble even more closely the aodophlhe 
phase occasionally encountered In the thyrtad 
epithelium itself 

Became of the diverse character of this group 
ft is rather difficult to lay down any erma! state- 
ment as to Its probable behavior m regard to 
metastasis UndoubtedU It would be desirable 
to separate the extreme* of the group but wbn 
the adenocardnomatt ate assembled they grade 
*0 imperceptibly from one to another that any 
establishment of a dividing line would be pxtriy 
arbitrary 


cunicai cotrwe or ovnrr n cunts 
The typical central finding* in the gnwp II 
patients are in maoN respects similar to tb»e 
present In the group I case* with the exception 
that the course of the disease k more otn-ixeil 
rapid, more definitely malignant, and more clearly 
■eootn 

The usual history of the patient with t d eao- 
caronoma of the thyroid t* that a gofter has beta 
present far marry year* but within, a lhccrt tune 
peshap*6 to 8 weeta, definite and obvious growth 
of the tumor ba* occurred. The patient frequent 
\\ note* pressure symptom* as the tumor enhm*- 
Tboemay be choking attacks or rimplesewatfoe* 
of luffnes* In the ntric Boarseneu may error 
eariy in thtae case* if the tumor Jr* near tbt 
recurrent laryngeal nervr 
On txarob*t4» the usual finding f* a aiserri# 
adenoma of the thyroid winch f» hard and firm 
and may be fixed to the surrounding tf«ne * l 
gives tl* examining finger the definite Kuaatfcc 
of malignant tboue loaJued in. a small area, lo 
the more unusual case* the lofofl cs /rtaWf an 
extensive malignancy obviously inoperable with 
wide invtrfvtsnent of alt the thane m the peck- 
Three of the patients of group ZI were i**w 
and *8 ware female*— rq- Adenocarcinoma » 
moat commonly a disease of middle and Ute 
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life ns is seen from the chart. It is important to 
note, however, that examples of this type of 
tumor ma> he seen in youth. 

In the group II cases there were 31 patients all 
of whom nave been foil owed to date Seventeen 
have died of cancer of the thyroid while 4 others 
show definite evidence of recurrence In other 
words, 54.8 per cent of the patients in this group 
have died of cancer of the thyroid and 68 per cent 
have died or have a recurrence of the disease Ten 
are alive and well with no evidence of trouble. 

In g or over half of the 1 7 fatal cases in group II 
minor operations such as biopsies alone or trache 
otomles or decompressions of the prethvroid 
muscles vrere done at the time of operation and 
death occurred within days or weeks of this pro- 
cedure In 3 of the 8 remaining cases, radical 
removal of the obviously malignant tumor was 
followed by rapid recurrence and death. In $ of 
the patients, however, radical operation plus 

ray treatment seemed definitely to delay the 
fatal results death not occurring until some 3 to 

5 years later 

Recurrences in these fatal cases were noted 
most commonly along the jugular vein and in the 
superior mediastinum (Fig 11) Metastnses to 
the lungs were frequent In 1 patient metastasis 
was apparently found in the pancreas at an ab- 
dominal operation 2 years after the removal of 
the adenocarcinoma from the thyroid \t this 
time no evidence of local recurrence was noted 
but sections from the pancreas were consistent 
with adenocarcinoma of the thyroid. 

Four of the patients in group II are still alive 
with dehmte recurrence* of their malignancy In 
all 4 exami nation of the neck, shows Large hard 
firm, fixed masse* extending downward into the 
superior mediastinum In 2 of these patients 
\ raj's of the chest show definite metastatic 
nodules present in the lungs. All of these patient* 
have had intensive \ ray treatment, and their 
recurrences have been known to be present for 

6 years 5 years, 4 year* and 3 years, respectively 
In 3 other patients, recurrent nodules which had 
become localized and more or less discrete follow 
ing long V raj treatment have been removed at 
second operations. In all of these patients how 
ever further recurrences have been noted follow 
mgtht* secondary removal 

The 10 patients who are well have gone from 3 
to 9 years with no evidence of difficult) 

When we reported on cancer of the thyroid in 
193X we found that the mortalltj In group II for 
the adenocarcinoma cases was 33 g per cent. 
With longer follow up of these same patients and 
other* of this group however we note that the 


mortalltj’ now is more than double £4 8 per cent. 
It seems very dear that adenocarcinoma of the 
thyroid is a relatively slowly growing tumor 
nevertheless a most serious one since recurrences 
and deaths from cancer occur years after an 
apparently successful removal of the growth 
It Is apparent that V ray treatment has a very 
salutary effect upon these adenoenranomata and 
we believe that it has added to the longevity of 
patients who had obvious recurrences of the 
tumor Furthermore, in other cases, inoperable 
tumors have become operable after intensive \ 
ray treatment. It is not apparent, however that 
the farther removal of these collections of malig 
nant tissue that have become more discrete fol 
lowing \ rav treatment has been followed by any 
cure of the disease As time goes on in these 
patients brawny induration and thickening of the 
neck with deeply placed malignant nodules have 
always been present. Haagensen reports a 71 
per cent primary regression with radiation in 
cases of group n and a mortality of 57 per cent 

GJtOUP nr HOPELESS MALIGNANCY 
We include ingroup III the most highly mahg 
nant tumors. These we have subdivided into 4 
classes the squamous cell or epidermoid carci 
noma the carcinoma simplex or small cell card 
noma with evidence of alveolar formation which 
maj be either compact or diffuse the giant cell 
carcinoma, often called carcinosarcoma or giant 
cell sarcoma and the fibrosarcoma, which ts ex 
tremely rare We do not include in the group the 
lymphosarcomata. We have jet to tee a lympho- 
sarcoma giving dear cut evidence of primary 
origin within the thyroid in spite of the frequency 
with which IjTxiphmd infiltration of this organ is 
seen In general we beheve most of the so called 
primary lymphosarcomata of the thyroid to be 
small cell carcinomata of the diffuse type All 
the tumors of group tH are charactemed by 
marked anaplasia bj - frequent mvasrveness by a 
considerable degree of mitotic activity and by 
relatively free metastasis. 

Although the clinical course of the group III 
cases is decidedly uniform, the pathok^pcal ana 
tomy is varied. In the class of the squamous or 
epidermoid type of carcinoma, our only ray gave 
evidence of origin from the thyroid stalk and may 
represent development from an embryonic rest 
or po*dblj from metaplasia of pe renting thyro- 
glossal duct epithelium. The presence of defi- 
nite!) keratinized cell membrane Intercellular 
bridges and frequent formation of epithelial 
pearls leaves no question as to the nature of this 
tumoT (Fig 5) 
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The second tvpe of tumor In group III the 
small cell carcinoma or the caraooma simplex, 
show* no evidence of alveolar formation, thus 
distinguishing it from turnon of group II The 
type cel! a often *mafl polyhedral, and ID defined 
varying markedly in its relation to adjacent tumor 
cells and to the strotna (Fig 7) Usually It has 
a large hvperchromatk, although occasionally 
vesicular nucleus Mitotic figure* vary « groat 
deal, some times being very frequent and other 
time* rather rare Invasion of the vurrtnmdtng 
tissue* a ihnn marked and blood vascular or 
I emphatic invasion practically a! mi demon 
strable In the compact t\-pe of small cell cancer 
the epithelial cell masses occur m large or small 
duster*. do*d\ approximated with one another 
with intervening bands of itroma This structure 
h usually maintained m the raetastases In the 
diffuse tvpe (Fig 8) similar cells are scattered 
through the stroma either occurring singly or ra 
dusters of a 3 or 4, as seen ut the section The 
otoplasm is indistinct and 01 defined the nucleus 
prominent and bvperchromatic Often the nu- 
cleus 1* practically all of the ccD that can be seen. 
This coupled with the irregular scattering of the 
ceils through the 1 issues, a undoubtedly strongly 
suggestneof lymphoblastoma However we feel 
the nucleus to be distinctly of epithelial tvpe and 
the tendency to dumping of the cells hi some 
areas to be suggestive of araooou rather than 
lymphoblastoma Metastasis of this type of 
tumor are widespread and rarely have we seen a 
very definite epithelial type of growth in the 
metastasea A* further aid in differentiating 
these tumors from lymphosarcoma the response 
to radiation is of value. In marked contrast to 
the nuhosensitmtv of tumors of the lympho- 
blastic Senes, thu particular tvpe of thyroid car 
cinema n. in our experience, absohiteiv radio- 
resistant Moreover in the lymph node metas- 
tases the eprthehal character of the cell*, and the 
manner of growth dearie dhtingukh the lerion 
from lymphoblastoma 

As to the specificity of tvpe of the giant cell 
carcinoma oi the thyroid there is do question. 
Here again, however there is dispute as to the 
exact nature of the tumor cdls \\ e regard them 
as epithelial This point was dearly demons trat 
ed recently by Smitn. This tumor often present* 
one of the most bizarre picture* encountered in 
oncology Almost every conceivable size and 
shape of cells with marked variation of nuclear 
structure are seen (Fig 0) Mitoses are fre- 
quently present and often are atypical to a start 
ling degree. There is a strong tendency for rather 
plump sprodle cells to predo m i n a t e, although at 


times polyhedral ceils grouped compactly' or even 
In pseudo-alveolar form surrounded by stromal 
bands are the outstanding feature of the growth. 
We have not succeeded in demonstrating fihrogSa 
fibril* la relation to any of the rpindle cells of 
this group. 

In the last type, the fibrosarcoma, we have 
three example*. These are apparently perfectly 
typical fibrosarcomata. Their cells form both 
nbrogSa fibril* and collagen and tend to be fiirh- 
tmifonn, elongated spindle cell* arranged in 
strands, with an elongated nodeu* of a somewhat 
vesicular tvpe (Fig to) Tbe character of the 
cells a fairly uniform throughout tbe tumor and 
only by it* definite ongin m tbe thyroid codd it 
be differentiated from a tvpscal fibrosarcoma of 
soft pans 

cusn cal coume or caorr ra cases 

Tbe tvpfcal history in a gr oup HI cancer of 
the thvrmd a often sufficient to give a definite 
suggestion of the tvpe of lesion which a pre se n t. 
In most instance* a goiter suddenly appears in 
middle or late fife and rapidly increase* in size. 
In some cases, a goiter has been present before 
attention was attracted to It bv It* rapid growth, 
but this is unusual 

Accompanying the growth of the tumor hi the 
neck are pressure symptoms. These vary from a 
feeling ol discomfort over the tweffing with a 
sensation of pressure on swallowing to actual 
choking and dysptxra. 

Tbe rapidity with which group HI turnon in- 
crease in nre a often amazing In manv instancra 
a tumor 10 centimeters in dmneter is present a 
few weeks after tbe first small swelling argwared. 
This finding a especially common m the pant 
ceD cancer*. 

On examination the findings which the 

history suggest* of a tapwflv growing n nifprtin t 
tumor are usually confirmed. The mas* is aivm- 
metncallr placed and it » finnlv and widely 
attached to the thvrmd gland. One readily rain* 
the impression that the tumor has involved the 
whole lobe of the thyroid and is not just attached 
to it or growing m it. \ err often tbe turner b 
adherent to tbe structure* overhrag tbe tbrnad 
gland and therefore, can be but sEghtfv coved. 
Glands may at times be felt alcng the jugular 
v eto and chest X rays mar show meusta*es m 
tbe hmgt at an eartr stage in the <fi*ea5e. 

As will be seen from the chart, these patients 
are most frequently at middle fife and brvooa, 
regardless of the «nbtype of group III to which 
they- may belong All of the patients having 
prnll cell cancer* were at middle fife or over save 
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one boy of 13 and a woman of 25 All save two 
of the patients with giant cell cancer were 60 or 
more yean of age and these two were 36 and 54 
years, respectively In the 45 patients in group 
IH only 6 were males and curiously enough 5 of 
iW 6 had small cell cancers while the other one 
had an epidermoid cancer All the n giant cell 
cancers occurred m women 

There were 45 patients or 19 per cent of tba 
senes of 226 cancers of the thyroid who fall into 
our group HI both by then histology and by their 
clinical behavior All of these 45 patients were 
followed to date. Thirty an, or 80 per cent, have 
died of cancer of the thyroid Three other pa 
tients now have serious recurrences so that $0, or 
S6 per cent of the group III cases are either dead 
or dying of cancer of the thyroid In 1931, we 
reported the mortality of this group as 81 per 
cent It would seem therefore that the same 
senous outlook prevail* for these tumors with 
the treatment we have used 

It had been our plan up to January 1 1934* to 
do as radical an operation as was possible in each 
of these cases and to follow tin* with \ ray treat 
ment Radium therapy has not been used in these 
cases up to January i 1934 but since that date 
we have added the use of radium to the operation 
and \ rav treatment It is our plan to follow 
the results of this additional therapy closely and 
to report upon it at some future time. 

In general \ ray therapy has been very dis- 
appointing in the group HI cases. In most in 
stances it has not affected the rapidity of the 
growth of the malignant tumor in spite of the 
relatively undifferentiated type of c el ls involved 
In only 3 or 3 instances has it been apparent to 
us that \ ray treatment ha* checked or controlled 
the rate of growth. In only 1 case has an moper 
able mass been reduced appreciably m sire by 
\ ra\ treatment 

In 3i or nearly half of the cases in group in 
only palliative operative measures could be done 
These consisted of biopsy only or biopsy plus 
decompression of the pretracheal muscles or 
tracheotomy The very low operability of the 
group III case* is further evidence of the senous 
nature of the malignancy since many of them were 
seen within 2 months of the onset of the tumor 

The recurrences and metastases in the group 
III cases axe *ecn early m the postoperative 
course Local recurrence almost olwaya is present 
and this tends to spread widely through the neck 
and into the mediastinum. In 1 patient, the 
growth spread in a few weeks from tut neck into 
the nght axilla. In another patient there was no 
evidence of any trouble for 4 years after operation 


when multiple metastases appeared in the spine 
In another case of small cell thyroid cancer 
retroperitoneal metastases occurred 4 year* after 
the thyroid operation Late metastases, how 
ever, are not common in group HI cases In most 
instances recurrences and metastases appear 
within a few weeks after operation and the course 
is rapidly fataL 

More than half of the deaths in the small round 
ceil cancer cases occurred within 9 months of 
operation There were, however unexpected 
examples of longevity in some since 3 patient* 
lived 3 years before dying of cancer and 6 lived 
over 1 year Furthermore in 2 patients no recur 
rence appeared until 5 and 6 years after operation 
Rapidity of growth arid recurrence was especially 
notable In the giant cell cancers where the average 
length of life after operation in the 9 fatal cases 
was 4 months and tne longest period 8 months. 
Similar rapidity of fatal endings occurred in the 
3 fibrosarcomata, and the 1 epidennoid cancer case. 

The prognosis for the group as a whole appears 
to be hopeless with the therapy wt have used. 
The few patients who m oar previous studies 
appeared to be progressing favorably have de- 
veloped late metastases and died. Of the 6 
patient* alive and well 2 had giant cell cancers 
3 and 5 years ago Four had small cell cancers 
and have lived 2 4, 5 10 years, respectively, 
since one ration This low survival rate graph- 
ically shows the senous prognosis of group III 
thyroid cancers and we believe that it is this 
particular group of cases that has given cancer of 
the thyroid its more or less justly deserved bad 
name 

StniUAfiY AND CONCLUSIONS 

i Cases of thyroid cancer in their clinical 
course fall readily into one of three groups group I, 
with low or potential malignancy group IE, with 
definite but not hopeless malignancy and group 
HI with severe and usually incurable malignancy 
Clear cut histological findings also mark out these 
clinical groups 

3 By this combined clinical and histological 
grouping of thyroid cancer an adequate method Is 
at hand for estimating the prognosis in any ™<e. 

3 This paper reports the results m 226 cancers 
of the thyroid seen in the Lahey Clinic up to 
January 1 1932 AH but 6 have been followed 

4 The symptoms and diagnostic features of 
cancer of the thyroid m general are reviewed 

5 Group I cancers of the thyroid are those of 
low or potential malignancy Histologically these 
patients have either adenoma with blood vessel 
invasion or papillary cystodenoma with blood 
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vessel or capaule invasion Seven per cent of 
these pa deals art dead of thyroid cancer or have 
a recurrence No death or re cu rrence has oc 
curred In this group m anj case free of trouble for 
a year after opera Uon. 

6 Group II cancers of the thyroid have dear 
cut, definite malignancy for which there is some 
hope of cure and much chance of long redd 
Hutologkallj all are idenocarcmomata of the 
thyroid The mortality of the group however 
is 55 per cent, many fatalities having occurred 
from cancer years after the original operation 

7 Group HI cancers are din kali) the most 
hopeless type Hatologlcalh this group contains 
the aquamous cell cancers, tiie small cell cancers, 
the giant cell cancers and the fibrosarcomata. 
All these turnon are of rapid grim th, occur most 
frequently in middle and later Hfe and usually 
are rapidly fatal The mortality of the croup IU 
cases is 8o per cent and most of the deaths in this 
group occur within a few months of the operation. 

8 The treatment used in this senes of ti6 
cases has been operation and "V ray radiation. 
Group I cases are highly sensitive to \ raj racfl 
ation Group II tumors ma\ regress consider 


ably under \ raj which far manj cases may pro- 
king hie for years. Group HI tumors show slrrxat 
no improvement with Vray radiatjocL Since 
January 1934, we have supplemented surgery 
and \ ray radiation with radium therapy in as 
tain cases Thu added measure of treatment will 
be the subject of a later report. 
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ALTHOUGH the Coffey Mayo technique for 
/A the implantation of ureters into the bowel 
is frequently productive of good results 
dubcallv, it is fraught with the ever present 
danger of infection. The success of this procedure 
depends upon establishing a check valve In the 
distal course of the ureter This fs accomplished 
by' Imbedding the ureter between the musculans 
and submucosa of the bowel for several cent! 
meters just protimal to its ultimate opening into 
the colon through the submucosa and mucosa. 
By applying the pnnaple of the check valve, 
Coffey succeeded in eliminating dilatation of the 
urinary tract bv the intermittently elevated mtra 
intestinal pressure 

To insure a properly functioning check valve, 
however healing In the absence of Infection must 
occur between the Implanted segment of the 
ureter and the bowel Only under such circum- 
stances will a minimum of fibrosis and deposition 
of scar tissue result A stiff indurated, non 
flexible, intramural channel cannot be readily 
compressed by an increase of Intra intestinal 
pressure and mil not result in a correctly func 
ticmmg check valve. Therefore, every permis- 
sible safeguard must be employed to prevent 
infection and secure perfect healing. 



Fig x First »Uge of operstiou. A, 
Ureter dbsectrf emt- Bed in benrri wall 
has been prepared near the mesenteric bor 
der sod down to the cubmacosa Blood 
vends not disturbed. S Pcrtterior perie 
td peritoneum has been dosed Ureter 
Imbedded, a CasMni stfiefa of plain No o 
catgut bring used. Not* that the bed Is 
not cwnplridy cloaed tabmucoaa ibow* 
at etch end. C Anterior view" *howii^ 
both ureters implanted without catheters- D Crow 
section of C 



The operative technique for performing uretero- 
en terra tomy to be described fulfills the following 
requirements (1) complete surgical asepsis, (j) 
hi^nlmg ^ b. dean anastomotic bed and (3) assur 
ance of an opening between the ureter and bowel 

OPERATIVE TECHNIQUE 

The operation is divided into two stages. The 
first stage is concerned with imbedding the intact 
and uninterrupted ureters in the wall m the bowel 
between the muscular layers and the submucosa. 
At the second stage the ureters are interrupted 
dis tally, openings are made between the ureters 
and the bowel, and the bladder is removed 

Ftrsi slate of the operation The first stage is 
readily followed In Figure 1 The ureters are 
dissected free for tome to centimeters and the 
posterior parietal peritoneum is closed The beds 
to receive the ureters are prepared m the same 
segment of bowel Two incisions about 6 cent! 
meters long extending longitudinally along the 
bowel approximately iK centimeters on other 
side of the mesenteric attachment, are made 
through the serosa and longitudinal muscle fiber* 
The cut edges ore separated by blunt dissection 
by means of the handle of the scalpel Any re- 
maining circular fibers are carefully divided with 
out injury to the underlying vessels and sub- 
mucosa. It is not necessary to place both im 
plants in the same segment of the bowel but since 
no damage is done to the blood vessels there is 
no contra indication to doing so In this expen 
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Fifowj Second *ta*« al operation. Bladder rwno\ed 
proctoscope mwrtcd 1 Needle * haa been named Into 
the uretet awl up to a potnt dturmlnlo* tb« pnnuml tod 
oi the open in* between tVi« bowtl and the nonary U*ct 
B Show* needle • bavin* been thrust through the nacrral 
wall and jra^d by an albfitox damp m tie proctoacopa 
from below 

mental work 00 dog*, all implant* have been made 
at the tame level without an\ evidence of drcula 
tocy embarrasenent A tingle coatlnooct Curb- 
ing future of plam No o catgut It used to imbed 
the meter the suture* passing Into the mbma- 
coss SuSdent tmne m induaed in the tatare to 
approximate about 3 miHnneter* of teroia oc each 
tide It t» important to leave aubtnucosa of the 
bowel ahowrng at each end at the bed for a dis- 
tance of approximately U centimeter (Fig iP] 
This prevent* sharp km ring and corapceasoci of 
the ureter* Urine flow* freely within 3 to 4 day* 
and ureteral catheterization is unnece*aarv No 
attempt 1* made to extra peritoneal ue the ureter* 
distal to the Implant Omentum e placed over 
the implant* without suturing, and the abdomen 
1* closed 

Second stag* of ike operation After x week* 
the abdomen is reopened The ureter* dotal to 
the imbedded segment* are bolated, clamped and 
divided at a convenient dotance bevond their 
cut from the bowel wall The bladder a removed, 
and the bladder neck cauterized with phenol and 
cloaed. At thi* point a proctoscope b introduced 



Flf * "wenod *U*r of rperabao A. Half tit Vt*di 
of tie wire h*i been polled through, a ikiesd of *U* totan* 
h*» been pUced ortr the wire, and needle * ha* be*» 
damped to prevent sbppfng i U naerted i»t» tlw 

ureter wtli tti point put mid* tb* dwtal Juacdcu ef «rrtn 
tad bowel JJ Needle fc ha* been thrust throsfh the *" 
eeral wall and eraaped m an tlbaatw damp 

Into the rectum and inserted until the end b oppo- 
tite the dhtal junction of the imbedded ureter 

with the bowel wall (Fig 3) An opening i* mode 
Into the lumen of the datal segment cf u reter 
about a centimeter* from it* exit from the bowel 
wall, and needle 0 of the cutting dement. Illus- 
trated in Figure j 1* Inserted up to the l evel at 
which the opening between ureter and bo wel » 
to be made (Fig 3 A) With the edge of tbrproc 
toscope acting a* a fulcrum the needle Is rotated 
forward *0 a* to Invert the bowel wall, buried 
ureter and needle Into the open end 0/ the procto- 
scope Thi* aceomplbhxoent 1* evident to the 
operator from the abdominal cavity a nd d g 
plainly visible from below through the procto- 
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Fig j Second *l*gf operation A Sbwi entire 
cutting dement in place with |U» *h>eki» o\ er both legs 
oi the wire, the cautery handle attached and theprotectmg 
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cat he let inserted into 
the ureter Note that 
the electric cord to the 
proctoscope light muat 
tc dncoonected before 
the handle oi the can 
tery U attached' B 
The opening haa been 
nude nod the cutting 
element removed By 
digital proBurt on the 
wall oi the bowel and 
dfartai end of the cathe 
ter the latter fa forced 
Into the proctoscope when it u grasped with a damp 
Fig 6 Second »tagt oi operation, A Show* the cath 
eter bang withdrawn through the proctoscope to obviate 
toiling ca the abdominal held B The distal segment ol 
ureter haa been divtded against the bowel wall, the amali 
blood veseel coursing akmg the ureter haa been tied, and a 
fine suture haa been placed to invert the raw area in the 
board waB 

Fig 7 Operation completed A section has been re- 
moved to show more dearly the opening into the bowel. 


scope. Needle a is now thrust through the vis- 
ceral walls grasped with an alligator clamp In 
the proctoscope from below and drawn out until 
half the length of resistance wire is pulled through. 
One of the shields of gloss tubing Is slipped over 
the wire as illustrated in Figure 4. Needle b on 
the other end of the cutting wire u put into the 
ureter and pushed through the visceral walls just 
inside the dotal junction of ureter and bowel 
(Fig 4A and B) This needle is picked up and 
drawn out of the end of the proctoscope At this 
point cure must be token to avoid crossing the 
legs of the resistance wire which would result In 
an electric short circuit later A shield of glass 
tubing is placed ovct this leg of the wire and, after 
the electrical cord to the proctoscope light has 
been disconnected both needles are attached to 
tbe cautery (Fig 5 i) The ureter is catheterfred 


as indicated. B\ this procedure urine will not 
pass over the hot wire and the urethral wall and 
bowel opposite to the cutting dement will be 
protected by the interposed catheter Gentle 
traction on the handle of the cautery pulls the 
visceral walls into the open end of the proctoscope 
(Fig 5 A) The drcuit is dosed and the cauten 
ration is completed in about 15 seconds, where 
upon the cutting instrument can be drawn from 
the proctoscope. The wire should be examined 
to determine that it is intact Should it have 
broken a second cutting element can be intro- 
duced and tbe entire procedure repeated. How 
ever ordinary care will make this unnecessary 
The bowel wall overlying the opening is in 
verted into the proctoscope with digital pressure 
and the distal portion of the ureteral catheter is 
pushed in to project into the proctoscope os a 
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bop (Fig SjB) The length of the cauterized 
opening is early visible from below The cath- 
eter b removed through the proctoscope to obvi- 
ate rolling of the operative field (Flgv $B and 
(iA) The distal *t gmen t of ureter U divided 
dciely against the boa el wall, the ureteral vessel 
ligated and the raw area covered by a single 
future in the wall of the colon (Fig (SB) 

Immediately following the completion of this 
procedure 00 the one aide it b repealed on the 
opposite ureter There is practical^ no bleeding, 
ana urine U aeon to flow freely into the procto- 
scope. 


FoUcrwing the first stage, in winch both ureters 
are imbedded simultaneously the blood urea is 
usually increased for 3 oc 4 day* corrcspceding 
to a temporary postoperative anuria. The ani- 
mals dnnk and cat very little daring this time 
They then begin to drinL and unnate freely and 
the blood urea re turns to normal in the coarse of 
the next 1 da vs Some of the anitnab cat, drink 
and unnate normally the day following operation 
and the blood urea is not Increased dining this 
postoperative period Vooe of the animals show 
any groas abnormalities Intravenous urography 
reveals no dilatation of ureters or kidney pelves. 
When the second stage of the operatioo b done 
some 3 week* later there b no evidence of hydro- 
meters or hydronephrosis The ksdneyi are 
macroacopkallv and microscopically normal. 


The establishment of the aanmumcation be- 
tween ureter and bowel at the second operation 
a accomplished with a minimum of heahng tnr 
faces The blood supply to the healing mucosal 
edges b unimpaired and »o fibrosa mast be 
min i m a l . Unne flows freely into the proctoscope 
as soon as the opening is made between the ureter 
and bow eh At no time has thee been anuria 
during the second postoperative period The urea 
content of the blood rises somewhat in the comae 
of a few days and fluctuates from day to day 
apparently depending upon the amount of water 
and nitrogenous material reabsorbed from the 
bcrweL Intravenous urograph) again reveals ncr 
mal outline* of kldoej pehei ana ureters 
stntUAiT 

1 A new technique a described for ore tern- 
enterostomy 

1 Complete surgical asepsis is maintained. 

3 Healing between ureter and beraei in the 
absence of infection h insured. 

4. A non fibrous, patent communication with 
a check val\ e control is established between ureter 
aod large bowel 

5. Postoperative dilatation of the urinary tract 
has not occurred. 

The author wuWt to adzwwVtke (h* shfe 
aod hefcful witjwtjon* ol J>1. H. £. Shlh, ol th» Pdpfai 
Ueion UkOoT C ollej* dunn* tb* trttrr part at tfcs 
loTtHJjal>ac 
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need only recall the long list of * ideal ' anti 
septics and of healing ointments, now almost 
forgotten to realize how credulous we have 
been in the past 

Another factor deserves still more thought 
ful consideration The care of infected hands 
is often relegated to the young and inexpe- 
rienced surgeon Particularly is this likely to 
be true in our large public institutions The 
chiefs of the service cannot be bothered with 
the care of trivial conditions they must center 
their attention on major surgery The assist 


INFECTIONS OF THE H \ND ants take their cue from the chiefs the con 

tagion affects the residents m turn and the 

I N spite of the contributions and teachings patient eventually finds himself in the hands 
of Kanavel m Chicago of \uchmcloss and of the inexperienced junior interne Too often 
his students in New York of Bunnell in not until some ill advised masons have been 
San Franasco and of many other interested made and not until the pathological process 
workers in many parts of the country the toll has advanced to such a degree that it is obvi 
of time money and loss of function taken ously a matter of grave concern are the older 
from the working man m particular as a re members of the staff called m and the 
suit of infections of the hand is stiff far greater thoughtful attention that might have averted 
than it should be serious trouble if aroused earlier concentrated 

There are doubtless a number of factors re on controlling what has become a life threaten 
sponsible for this condition One important mg infection or on attempting to save the 
one obviously is the lack of knowledge on the senouslv injured structures so essential to 
part of the public with reference to the proper normal function. 

treatment of open wounds. Too often the first This condition reflects in turn an attitude 
thought that occurs to many an individual which prevails m many medical schools So 
who has sustained an open wound of the much attention is devoted to thyroid surgery, 
fingers or hand is the confident assurance that surgery of the biliary tract, of the digestive 
has come to him over the radio only the day tract, etc., and perhaps to the rare and drn 
before that if he will only be modem, and matic surgical lesions that are engaging the 
apply Ustovapopepsogme solution liberally to attention of some member of the surgical de- 
the open wound the outcome will be all that partment that little time is left for consider* 
could be desired Nor can the medical profes- tion of the more prosaic but surely much more 
aion dmm complete mmumity to the sure n important conditions resulting from wounds 
Wiles of the purveyors of merchandise. One and infections As a result, the student con 
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fronted with such cases at the outset of hu 
hospital carter has no definite conception of 
the problem involved or how to meet It 

A member of the surgical department of one 
of our large medical schools was asked recently 
whose duty it was to consider with the stu 
dents the problems of infection and injury 
After a moment * thought he replied *1 don t 
believe there Is anvone m our department who 
is particularly interested fn minor surgery 
As long as infections of the hand and in fact 
Infected wounds of any part of the body are 
considered minor surgery we will not make 
much progress In the surgical care of patients 
with infection and Injury 

It should hardly be necessary to repeat 
what every first year medical student knows, 
and what the senior student too often has 
completely forgotten that the hand is a mar 
velous and intricate mechanism When this 
delicate mechanism Is entrusted to the care of 
the novice in surgery armed with a sharp 
scalpel and an urge to do things, the result 
is often unfortunate 

The remedy I think lies in our own hands 
It involves 

1 Greater emphasis in our surgical teach 
mg upon basic surgical principles and more 
specifically upon accurate diagnosis and proper 
treatment in cases of infection and injury 

2 Proper emphasis on these problems m 
the hospital and delegation of the responsi- 
bility for their solution to the most expe- 
rienced men on the wtaff It is interesting and 
stimulating to read a plea for organisation of 
the surgical service of the hospital so that the 
patient with a postoperative pulmonary em 
bolus can be operated upon promptly and 
given a chance for life. 1 But from the stand 
point of our obligation to the public, and of 
accomplishing the .greatest good for the great 
est number is it not Imperative that the sur 



peal service should be organised so that 
patients with Infection and injury can receive 
prompt and truly skillful attention ? 

3 Education of the public to the fact that 
in the immediate treatment of injuries simple 
soap and water deansing and protection of 
the open wound against infection from with- 
out, with the aid of a sterile dressing consti 
tute the best possible form of first-aid treat 
ment and one which is based on sound sur 
gical principles. Soum L Rocn 

JEJTJNOSTQMY FOR RESTORING 
ELECTROLYTES LOST IN PER 
SISTENT VOMITING 

r the average instance, postoperative 
vomiting is readily combated by the 
well known routine of the indwelling 
stomach tube and the maint en a n ce of water 
balance by administrations In the veins, under 
the akin and by rectum The umtsoaffy pro- 
longed and unyielding type of postoperative 
vomiting presents an entirely different prob- 
lem It is a question whether the surgical 
profession broadly speaking appreciates all 
of the factors concerned fn a favorable or un- 
favorable response to treatment In the mod 
of the average surgeon a year rarely dap** 
without his experiencing one or more instances 
of excessive and prolonged postoperative vom- 
iting and encountering therefrom an umx 
plained fatal outcome 

The usual story is that vomiting become* 
excessive about the fifth day and that In sprt e 
of gastric decompression by indwelling tube 
and maintenance of fluid balance by admins 
tratlon of saline and glucose solutions In th* 
veins the vomiting continues, thus resulting 
in a tremendous loss of gastnc and intestinal 
juices With this excessive vomiting tbe ab- 
domen shows no distention (often remaining 
flat) and frequently reveals peristal us in the 
lower cobs- There are occasional bowel rocnT- 
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meats. The surgeon after futile search, can 
find no explanation of an obstructive charac 
ter for the continued and excessive regurgita 
tion. The patient continues to lose in arcula 
tory strength blood volume, and suddenly in 
a few hours goes down hill rapidly to a fatal 
outcome. Evidently in these cases there is 
some type of mechanical block probably 
cedema near or at the duodenojejunal junc 
tion With obstruction at this point, vomit 
m g immediately entails a total loss of all the 
digestive juices. Experimental work has deh 
mtdy demonstrated that life is impossible 
without pancreatic juices, that with persistent 
vomiting not only is the pancreatic secretion 
lost but also the electrolytes (sodium and 
chloride ion) from the duodenal and gastnc 
juices and in addition there is loss of the bile 
and other intestinal juices secreted by the 
mucous membranes Some authorities con 
tend that loss of the bile salts which activate 
the lipases and aid in the emulsification of fats 
in the intestines is more senous than the loss 
of sodium and chloride ion. 

Rowntrec has estimated that the secretion 
of digestive fluids averages from 5 to 7 liters 
daily Thus in prolonged excessive vomiting 
not only is there a tremendous loss ot water 
but more important there is the loss of the 
electrolytes and the hormones of the pancre 
atic secretion without which bfc is impossible 
Surgeons generally arc familiar with the in 
variably fatal outcome of prolonged duodenal 
fistula. ITus of course entails loss of pancre 
atic fluid and electrolytes with the resulting 
a ados s of the uncompensated type Pro- 
longed excessive vomiting not onl} results in 
a loss of bile, pancreatic and intestinal juices, 
electrolytes and tremendous quantities of 
water but finally winds up with definite alka 
loss from loss of gastnc aads While it is 
generally conceded that death following this 
condition is due to dehydration it is more 


m 

important for us to remember that dehydra 
tion in turn is specifically dependent on the 
loss of electrolytes together with certain quah 
ties of pancreatic secretion 

Wilkie called our attention to the fact that 
death in high obstruction is due to loss of all 
digestive secretions by vomiting Gnucally 
Brockman has reported remarkable relief from 
obstructive types of vomiting bv the adminis- 
tration of bile m the vomitus by rectum. In 
the past few years a great many surgeons have 
adopted the principle of returning vomited 
digestive fluids back to the patient by rectum 
yet we must remember that absorption by 
rectum as compared to the jejunum represents 
a ratio of about one to four The principle 
however should be utilized early in every case 
of postoperative vomiting White and Fender 
demonstrated experimentally that death m 
animals in simple high obstruction could be 
prevented by returning the vomited material 
into the small intestine below the point of 
obstruction 

This very brief statement of relative facts 
concerning the fatal outcome m some cases 
of prolonged and excessive vomiting leads to 
the suggestion that death might be arcum 
vented m many cases of duodenal fistula? or 
unyielding excessive vomiting from simple 
duodenal obstruction by the institution, 
promptly, of a jejunostomy and the return 
of all vomited digestive juices into the jeju 
num. We have had the opportunity to ob- 
serve the effiaencj of this method on four 
occasions and consider that the maneuver of 
jejunostomy with return of all vomitus into 
the jejunum is definitely a life saving measure 
The step is to do a jejunostomy and connect 
directly to the jejunostomy tube an indwelling 
nasal tube which has been passed into the 
stomach or duodenum As a rule the drainage 
of the gastroduodenal juices readily run over 
through the stomach tube into the jejunal 
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tube. If there ra vomiting ■with regurgitation 
around the indwelling stomach tube this 
should be Immediately end totally returned 
with aid of a funnel through the jejunal tube 
There bai been no difficulty m the Jejunum 
tolerating as much u one pint of vomit us 
returned at one time The general Influence 
on the patient for good is immediately notice 
able It U of course assumed that the elec 
trolytes of sodium and chloride ion together 
with sufficient water wfll be administered by 
vein and under the skin Often it happens 
that these routes have been more or less ex 
hausted and the making of a jejunostomy 
with return of vomited digestive juices will 
become the determining factor between life 
and death Especially consoling is the fact 
that the jejuwntomv provides an avenue for 
administering water hypertonic saline, and 
nourishment without further delay 
Recent N a case ol gangrenous pancreatitis 
showed every tendency toward recovery after 
surgical drainage until the tenth day when 
vomiting and excessive lost oi digestive Juices 
began and none of the usual routine measures 
would bring relief Over the previous io days 
parenteral administration of saline solution 
water and glucose had supported the patient 
and this method was now becoming Intoler 
able and insufficient. The question of Intes- 
tinal obstruction anywhere below the duo- 
denojejunal junction was ruled out and with 
out further delay jejunostomy was promptly 
done and the Indwelling gastroduodenal tube 
through the nose was immediately connected 
up with the jejunostomy tube. All drainage 
from the nasal tube and all regurgitant di 


gestJve juices around the nasal tube were ua 
mediately returned to the jejunum. Water 
hypertonic fcalbe, and gradually nourishment 
was given through the jejunostomy tube The 
patient s Improvement was almost Immediate 
and continued to final recovery Another 
case of duodenal and biliary fistula showed 
immediate favorable response to the return of 
all the fistulous discharge together with fluids 
and nourishment to the patient through a 
jejunal tube. 

Surgeons abould remember In every case of 
postoperative vomiting that the kiss of diges- 
tive juices has a serious effect on Wood volume 
through a sacrifice not only of water but fm 
portant electrolyte* representing inorganic 
factors b the composition of digestive secre- 
tion Loss of electrolytes means dehydration 
and dehydration means reduction of the vul 
ume of blood plasma and Increase of concen- 
tration of plasma protein. These phynctl 
changes together with in crease of viscosity 
and a nse b the red count must interfere 
with the function of the blood as evidenced 
by huge reduction of the oxygen content of 
venous blood in duodenal obstruction and 
finally b the development of a lethal alkaiosb 
as proved by the high carbon dioxide com- 
bining factor 

The moral is that prolonged and excessive 
vomiting Is often f>*r st fatal that jcfxnxe- 
tomy with gastric tube book-up Is simple and 
devoid of danger Moet important, b duo- 
denal fistula or duodenal obstruction, jeju 
nostomy should be done early for restoration 
of lost digestive fluids before lethal dehydr* 
tlon can take piace Rcbut Lei Paw*- 
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lewis linn McArthur 

r the death of Dr Lewis Linn McArthur the medical profession lost one of its 
most distinguished members and the surgical profession one of its leaden 
Dr McArthur possessed qualities of mind and heart that are not often to be 
found m the same degree in one person and he had m unusual measure the con 
fidence and respect of all who were associated with him and the love and appre 
(nation of his fnends As a surgeon he never grew old but was interested and 
interesting to the end. 

During the many years I knew Dr McArthur I was impressed with his sur 
gical acumen and his abHity to adapt to the Individual patient the surgical pro- 
cedures to be earned out He had a rare understanding of surgical pathology and 
what might be called a flexibility of operative technic. I have seen him in the 
middle of an operation on recognizing that the procedure he had planned was not 
best adapted to the case change from one method to another with complete 
success He insisted that the tissues at operation be handled with extreme gentle- 
ness, and that meticulous care be exercised in all coaptations. 

But more than technical skill he had a humane understanding of the emotional 
states from which the patient suffered He appreciated the natural desire of the 
patient not only to fed well but to look well and he wanted to be of aid, in 
budding up not only his physical but hi3 mental condition In his work he was 
a marked individualist. He took the most intense personal interest in each case, 
always visiting his surgical patients at least twice daily 

It would appear sometimes that the modern surgeon thinks of surgery only 
from the standpoint of the operation the after-care of the patient and the 
physical results. He carries out with the most scrupulous attention the necessary 
technical procedures, but not always does he possess that kindly sprnt of helpful 
ness which is essential to carry the patient through an operation, to instill the 
confidence and courage which so often bring the patient safely through a crisis he 
might not otherwise withstand 

Perhaps this characteristic of spiritual understanding comes to those who in 
their earlier years were successful general practitioners, that is, practicing not only 
surgery but mediane as related to surgery Perhaps the ability not only to acquire 
the confidence of the patient, but to deserve it to see what the patient desires and 
883 
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needs, come* through the sixth *en*e we cadi Intuition which in turn come* from 
w>de experience and deep sympathy for and devotion to the patient, giving to the 
possessor remarkable ability to achieve results 

Dr McArthur had a large surgical practice 'which took up his tune to an 
extraordinary extent and he wax a successful *urgom because ha skill and his 
humanity enabled him to carry many patients through most ferrous operations 
He was * general surgeon to the last but like all general surgeons of the older 
school the pressure of patients afflicted with certain type* of disease compelled 
him to restrict hi* work to rather definite fields. 

Among Dr McArthur * numerous contributions to surglta! science those in 
which he felt the greatest pride were (r) the musde splitting incision for approach 
to the appendix which Is usual!) attributed to McBuroey (among the papers 
found In ha desk after hi* death was a letter dated 1S94 from S fcBuroey acknowi 
edging Dr McArthur’s priority) (t) the autoplastic fascul repair of inguinal 
hernias used In the McArthur dink as standard since 1896 and recently popular 
teed by Gailet (j) the supra-orbital approach to the pituitary (4) the use of the 
gall bladder or common duct for the administration of fluids (5) the buried 
catheter method of common duct and ureteral rrjwlr (6) the tobacco pouch " 
method of nephropexy and (7) the method of mtosjgmoukntomy for complete 
rectal prolapse 

The many scientific paper* which Dr McArthur contributed to the vanous 
medical sod cries are a measure of his intense Interest and activity m his profes- 
sion They are too srefl known to require discussion Dr McArthur was a 
member of hi* county and state medical associations In Illinois of the Chicago 
Medical bocietv of which he was a past president of the Chicago Pathological 
Society the Chicago Gynecological Society the Institute of lledidne of Chicago 
the International Surgical Soaety the Colorado State Medical Association, the 
Western Surgical Association, the American Medical Association the American 
College of Surgeons, the Society of Clinical Surgery and the American Surgical 
Association of which be was president in igrt 

Ixwts Linn McArthur was boro January 33 1858 In Boston Massachusetts 
the son of Major Joseph Hunter McArthur U S Army and JoHa Woodworth 
McArthur daughter of Samuel Woodworth poet, who perhaps was best known 
through his well' known poem The Old Oaken Bucket " 

In 1878 Lewis L McArthur matriculated at Rush Medical College and was 
graduated In 1880 He won first place in the competitive exammatkmfot interne 
ihip at the Cook County Hospital where he served 3 year*. On coiBpletic® of hfs 
intern nhrp bt spent * years in Vienna and Heidelberg in postgraduate study 
before returning to Chicago to take up hi* fife work. He fitted out the first 
opeonic index laboratory in Chicago and sent his first awbtant, the late Eh John 
HolHiter to London for a year about 1900 to study there the method of Wright 
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In 1917 he received the commission of Major m the Medical Reserve Corps of 
the U S Army and he organised and was director of U S Base Hospital No 14 
He was made Chevalier of the Order of Leopold of Belgium in recognition of his 
service to Belgium during the war 

Hr McArthur is survived by three sons Dr Selim W Lewis Linn Jr and 
B filings Meacher McArthur Dr Selim \V McArthur was fortunate m receiving 
his surgical training under his father He has continued on the staff of the hospital 
where Dr McArthur did much of his life work and he well fulfills the tradition 
established by his father for dulled and humanitarian service W J Mato 
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REVIEW S OF NEW BOOKS 


V OLUME \.oi the CydoftJta of If rdiriat' now 
ipwin and ll cover* the section FRF. to 
RUB The fiat •object covered a pregnancy 
parturition and puerpmum, and the fiat jo papa 
»it firm to the anatomy of Use female generative 
organ* and the pelvis. The best jo pagr* cmet 
maternal care, *o that a great amount of detail li 
liven to each topic, the whole *ubject retjuiring 36 j 
page*. The next section ccr.tr* tbe anatomy pbjsi- 
ohjgy and cbwrrdeTi of tbe prostate and tbe section 
on treatment u filled with fine tUastratkm* and draw 
ing* A large section of 600 pa ft* u riven to the 
phaae* of radiology Remittent fever " retkolo- 
eodo the bona,” and rhubarb” indicate the great 
aprtad of topw* di*cu*»ed The whole volume of 
1 167 pate* 11 *tQ printed on rood heavy paper and 
bound in a firm green colored binding \ ol* V and 
XI conform rucelv with tbe high cahbcrof the preced- 
ing volume* \ dume XI cm ct* subject* occurring 
alphabetically beta ten tbe letter* RFC and TEL 
Individual topic* art contributed by men familiar 
With tbe subject ao that the aaaodate editor* art found 
widely *cattertd Tbe fint topic in \ olume XI h 
that of Ridels’ written by Or* Park. EBot *nd 
Dromer Ricketts*, rubefia, saccharin, *c*rict 
fever atlver akin grafting aocUl •ervice, ipfnal 
cord diaordera spleen, sprue staining method*, 
stomach in dudlng iu turgery atropbanthn* aypHEi. 
ending with tar and tartar indicate the tcope of 
methane *argeTV pharmacology *od laboratory 
method* described. Tbe volume coosbt* of nn 
page* of well printed, well edited material in the 
conventional ngld binding 

The Cjdoftd 10 is edited by Dr George Af 1 ‘ieiwoi, 
and the review of the fint aeven volume*, which 
appeared In the December igjj bane ol SttacraT 
(,t* 7 .colocv ajto Onrrrraici (p 8 jj) coven the 
detail of the plan M H Baaxu 


S TUDENTS and gvoecologfat* aBk* will welcome 
tin* aecond edition of Curti* Ttxibook of Gyne 
cd»iy 1 While adhering to his original idea of having 
tbe book reflect hi* own viewpoint and practice he 
ha* lengthened it by *ome 107 pages, thoroughly 
reviaed th* fUmuxtiros and increased ita written 
material by about 70 per cent, Thf* ta a textbook 
Tn ClOiinai •* l ln cw C — yt Uotk Fmi. * * U D 

A Trerww or Iv ArtWHd C*ftn,U D »4 b 4 

rWUMo 1 m ,i m W *. t w W n C in riot Mum 
ww w uu. u n 


and, therefore, coven, a* we would expect, all of the 
frequently encountered gynecolotfcal cocuhtioos — 
tbe icJectkm*, tbe neoplasm*, the Ini uric* of child- 
birth and displacement*, and the functional dis- 
turbance*. It* great value He* In the fact that it U 
th* work of a master gynecologist who present* tbe 
subject* of gyn eco l og y to a* with remarkable dear 
ne**, and, coruiderlng the ifae of the volume, with 
surprising thoroughness Ev er ywhere he ha* given 
ta the result* of hn own rich dlnkal experience »t*d 
laboratory investigation*. In 4 ) ear* there ha* been 
n*tn rally a aBght toll dug of his viewpoint cm *rrenl 
subjects a thing that may be sensed by those who 
art familiar with both editions The feature that fa 
perhap* of greatest interest fa the chapter 00 “Inter 
oaf Secretion*." Tbe author ha* condensed into a 
chapter about all that fa reailj known about tins 
intricate subject, and it fa excredlngU ckar and wtC 
done. He ha* at various point* in tbe book sought 
to couple up this knowledge with tbe treatment of 
various disorder* He remark* “despite the me* gtr 
progreu in treatment we are Justified In aas ntmng 
that further developments are i mmi n e nt. More- 
over dependable test* for e*ri\ pxeguanor. tor death 
of the fetus i" aJfT* and for determhutiou of the 
postoperative care of chono-epllbebom* merit In- 
dus! 00 fa the Hat of advance* made In the care of 
gyrwcalcfkal patients." Kica Ud k_ Jam 


A FITTING moo ament to the work of Dr WUrno 
wbo is retiring as chief of the WHmet Institute 
of John* Hop kin* University fa found in 
FkmJks OcWJ* Tbe color plates of tbe fun dca arc 
by Annette Burgess, an a rtfat trained hr Dr. WlantT 
especially for thn work, an d are made from » ®*° 

K leut* and those of a few colleague*. They *** 
utffully reproduced, and represent a aatfafa ctaey 
variety of condition* »een with the ophthalmoscope- 
Onlv ona critkitm might be made of the dhatratiom 
ai a whole— the Bght reflexes, tbe appearance ot 
nerve fiber* fn the randas and that </ naegrarmor 
jjrment appear in soetse caws to be era per* ted. 

Tbe careful description of tbe normal tnadasamJ 
It* common aBght congenital abcormaHtie* y* u _ 

hyaloid remain* on tbe di« fa weB dm* and of great 

practical value, wnce, as tbe author ptrfnts cut, . J* 
common to see these mistaken for variootcooiDCW 
bi cheating dfaeaae. Thus the efisc In high hrprropa 
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U properly distinguished from that in early optic 
neuntk. 

The finding in each case are briefly and simply 
described, with a minimum of discussion as to vexing 
questions of pathogenesis. Perhaps there la too 
little discussion of certain condition* Tbtu colloid 
excrescence* art described *1 rich, and properly 
itlurtrfited in Plate 86 yet it might nave made the 
matter dearer to *tatc that they are hyaline deposit* 
on the lamina vitrea. of the choroid and hence always 
very deep in the retina and teen through a certain 
of retinal tissue HU other illustration on Plate 84 
of colloid excrescence* teems to represent a some 
what different type of deposits which is located fn 
the retina itself The author's u*e of the term 

druses, an Americanization of the German 

Druaen, uiutliy employed at synonymous for 

colloid excrescences, U here noted by the reviewer 
for the first time. 

The fundus conditions observed in hypertension, 
arteriosclerosis, nephritis, and diabetes are beauti 
fully illustrated, and brief turn marie* of physical and 
laboratory findings in the illustrative case* are In 
duded. Enough distinction is not nude between 
conditions due to arteriosclerosis and the type of 
change called by Fuhberg hypertensive neuro- 
retinopathy which distinction seems to be justified 
by recent additions to our knowledge of cardio- 
vascular pathology Especially valuable is the 
representation in several case* of the changes in 
individual lesions. A fine example ia that Ulustrat 
tug the progress of a solitary tubercle of the choroid 
m Plates 30 to 41 The book will prove exceedingly 
useful to one studying ophthalmoscopy, as a ref 
erence boot in any ophthalmologist s library and 
especially in Institutions where ophthalmoscopy is 
being taught Saihtiid R. Gmou 


FORMER editions of Jordan s well known student 
I text 1 on histology have been reviewed in this 
journal It is a useful student aid of the traditional 
type which furnishes reliable Information on the more 
static features of tissue structure and organ archi 
tecture Indeed the chief suggestion toward im 
provment might well be the adoption of a dynamic 
viewpoint throughout 

Each successive edition has shown some improve 
meat although no radical departures have been 
made from the original plan scope, treatment, or 
phraseolog) The present (nrth) edition follows Its 
predecessor doaely except for a change In format- 
A larger pajje of more nchly sized stock has been 
adopted, evidently to the end of improving the 
quality of the halftone reproductions Slight gains 
for the better have been made in this direction. Any 
such advantage however Is largely offset by the 
larger thicket and heavier volume which has 
resulted. A five pound book Is a distinct burden to 
read, and this volume now outratei all American 
competitors both in bulk and weight. 


BrHirv«y Enwrt JortWn. A M PSD. 
l> Apf4*u»-C*«tai7 Co lac joxv 


Some pedagogical losses have been incurred in 
the resetting One is the pladn^ of all subordinate 
descriptive matter In full aixe print Discussions of 
blood lymphatic and nerve supply together with 
man> lesser descriptive details, not only would 
appear to better advantage in fine print but *!*o 
would help reduce the present cumbersome volume 
rise. Toward the same end a still more drastic 
change could be made This would consist in the 
total elimination of more than 100 page* devoted to 
a list of illustrations a chapter on elementary 
histological technique and a section on detailed 
laboratory directions designed to fit the authors 
own course but of no practical value to others Anv 
loss to the student would be negligible 
The greatest gain in the present edition has been 
the introduction of some 45 additional or replacing 
figures. Beyond this the preface vs misleading as to 
the amount of new material presented. The Golgi 
apparatus, reticuio-endotbellal system and neuroglia 
receive new treatments. The account of gameto- 
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T HE second edition of Kuntx s well knerwo trea 
rise* on the autonomic nervous system will find 
a welcome in the libraries of many a neurologist 
Profesaor Runtx ha* brought up to date the only 
book of it* kind written in English and has thus 
increased it* value as a reference work for those 
interested in the viwceral side of the nervous system 
He has rendered a distinct service in furnishing 
synopses of nearly all the Important original invert! 
gations in this field and in supplying a magnificent 
bibliograpb) 

All parts of the book will not share like praise by 
various readers Some will feel that such sections 
as that on the development of the sympathetic 
system or that on the Innervation of skeletal muscle 
are not unbiased by the author a own studies Two 
criticisms of a general sort which are applicable to 
the book as a whole might be considered It reads 
In monotone even to one intenseU interested in the 
subject, a point which qukkJ) discourages students 
from making as extensive use of the book as the) 
should One of the reasons for this fault may appear 
in another the author falls to deal with subjects 
as critically as be might. He has not evaluated 
results of original investigations os carefully as 
should be done to give life to the book. 

WnxiAx F WrvDtE. 

"THE second edition of Bell ■ Palitoiety 1 contains 
140 niore page* than the first edition, the various 
topics are discussed more folly a large amount of 
new material has been Introduced and an entire 
new chapter on diseases of bones and joints hoi 

By Albert ton, HD UD 
k Frtejrer ion 
4byE T BtttJtD *dtd 
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been tided Bat the volume I* riffl mare than two 
hundred page* thorter than it* nearest competitor 
Thu 1 * Dot necesaarflv t defect, for the book, h veil 
written with t commendable economy o I word*. 
Any contribution to the tubject from the Depart 
ment of Pathology of the Umvcrxity of Minnesota 
will command attention and the prevent volume is 
no exception It b a work of collaboration by E T 
Bell, B J Clawson, Hal Downey J S McCartney 
tod C J WaUon 

Dr B»U contributes aQ of the chapter* on general 
pathology except that on The Mycoses or Fungus 
Infection* ” Thu latter wax written by J S 
McCartney and i» praiseworthy became of It* com- 
pletenm since it include* severs! dbeaae* omitted 
m mori of the textbooks of pathology The chapter* 
on Dbeaae* of the Urinary Syatem” by Bell, on 
Diseases of the Haxrt by Claw ton, ana on “Db- 
eaae* of the Blood 11 by Downev are eaaentiaflv ihort 
monofTiph) on theae tubject* and fulfill expectation 
bated upon the reputation and experience of each 
of thAe author* in the held In which be write*. 
The*e art probably the mat notable chapter* In 
the volume and art beautifully illustrated 

Many subject* are presented with unsatisfying 
brevity But few ll any vgnlhcant facti ar* 
oautted, although ther may not be faDv explained. 
The junior and senior medical student will be pleated 
to find lb ted in the index and at least defined in the 
text many rare diseases with which hfs cfinka 1 
teachers delight to punk him, such a* MUroy a, 
Landau a and Kienboeck a disease* Thb fact, 
among many others, justifies the statement of the 
editor in the preface that the author* “ have attempt 
ed to present the facta of pathology In *och a way 
that the student will look upon cb rural medidne u 
a direct contmuatkm of hb pathological studies and 
do! as an abrupt entrance into a new field.” 

The surgeon wfli be interested, among other 
thin**, in the ditcusrion of the value of the Wopay 
and how it should be performed, at the cud of tbe 
chapter on tumor* which w a* written by Bell Alter 
a brief discussion of tbe prejudice of many physicians 
« gainst fcnopait*. Bell coodude* If wa discard 
the ban pay it will mean removal of leg* for giant cell 
tumor*, radical breast operation* for fibre-adenoma 
and cystic disease removal of jaws for benign nicer*, 
etc Surely the theoretical danger* of a biopsy do 
not offset its known value ” Bell is not Impressed 
With the alleged advantage* erf grading tumor* a* ft 
i* usually done, on the barf* of ‘the relative number 
of differentiated and nndifferen bated crib ” H* 
beb eve* that “ the mahgnaucy of a tumor should be 
judged by it* moat malignant part aod not by It* 
average structure J P Sutcoojs 

T HE textbook of Cow dry 1 bring* the freabeat 
breath to the field of hbtology that has been 
experienced for some year* Here is a novel attempt 

A Trrnno* «r BBtoupot renews^. t-wnsc-oi o* Cm * 
Icmivai ly g. V C wSr fxU J i fisw. 

Lm k rrtwi ni 


by one of America s foremost qytdogbt* to write 
dynamic hbtology to interpret structure through 
function, and to present a digest of the best coo- 
tempotarv thought. Even the table of contents 
refect* the pfiyuoiopcal approach, a* witoea* the 
main section heads (j) wattr the essential vital 
medium (i) the blood, the principal integrator 
(j) abaorptive drainage into blood (4) rWntr.1 
intepatkei by endocrine product* In blood stream, 
(3) intake of water nutriment, accessory food fac 
tore and removal of waste (61 oxygen cooaamptloa 
and carbon dioxide efimlnation. (7) regulation of 
constitution of blood and removal of waste, (!) rapid 
neural Integration In response to internal and ex 
temal stimuli (9) architectural support (10) perpet 
nation of the race (11) unification, protection, and 
adjuitment. From these beadinn tbs plan of 
organlxation can readily be grasped, and It ariB be 
Immediately manifest bow radically the traditional 
arran gem e n t ha* been altered. Furthermore, there 
b no account of tbe cell *1 *uch ft* variou* features 
are discussed disconnectedly wherever they are best 
illustrated by the subject matter at hand Even 
the tissues experience aomewhat the same fate 
Epithelium U first described under the thyroid gland, 
wrrik the connective ttuue* and muscle are do- 
omed lq almoat the Uat chapter* 

From tlda tmperfidal recoanting of certain obvwms 
peculiarities. It 1 * plain that Professes Cow dry's 
text is indeed something out of the ordinary Wore 
next the subject matter fs scrutinised it 1* etjuafly 
clear that no attempt ha* been made to present a 
well rounded w brie. Tendon* occupy right Hoes and 
cartilage leas than a page tbe ureter gets no specific 
description but it* innervation f* folly discussed 
hair sebaceous glands and sweat glands receive bat 
one and ooa-halTpagea, whereas the pituitary gland 
claims nineteen the muscles arehml ted to ten page*, 
whale the blood cefls alone tike drty-tro 

Any criticism of these departures from the orm- 
oary treatment la partly disarmed at the oat*t bj 
tbe preface, from which pertinent quotations can be 
made to advantage 


Tbs tew* Is »V» ln*l. m 

suausesfw: arwctjre W tts wWJ* body k 
k rmptrUMt wnat Ss cobtlfd « wdg ts j; CTt t*s wo* )**• 
*1 a wb j ■utc.no. w ^ £ 

trswrarrsa studud so rkysactr Un **t»*jp * , 

ktMr m**7 F*f" drrotwf U wruersm 
•fkC docs »ti« .ortby r.cw 
s fir* subject. .ttard. ow-vtwrtT far 
ot tka a Dvr p«*« t«m«. 

rtprrt-rtC.tr. sod M wWt cMriiWta s’v*’" * 

to «T*w k a* 

to uar. wnk a d-ao*— ri ru- 

ts U- ctos t— » sod h-»T t» ths w» ol» P” /* . 

'ZZfZZ “wIi'k.'M M—; 



REVIEWS OF NEW BOOKS 


889 


oirrkxn Fianrw cotaamln* mud tmre ncrdy ilicrw *t a 
jkjjce » hit the actual pcep»r«tion* will lead the itudcvt* to d»- 
ojrtr foe ttemadre*— a modi more healthy experience They 
art hcrooA the picture book, ttare A* indicated m the hit 

c J oolenti, the central theme oi the book u the blood Taacolar 
t)*tem— the rreat interrator The jool m tktt i» that tht 

atodeott *halT gradually raoilue mon and more arairateJy the 
wnodcrful mainty cj the reuaatc itruetore ol the human tody 
m terra* of htodxtntUxy pb>*»alocr, *** patholocy «ai finally 
m practice shall fmfttotc measure* ot awtttaoct with doe caa two. 

Cootroreraial tubject* hare in do a ay been aTOtdrd, rather 
hart they been wuffat out and aired An efioct haa been madt 
to p cea tn t the crkiinai (airly and to ackno* lodfe the labor* of 
kadun mmlltatora 

Doubtless »me of these viewpoints will not find 
favor with many teacher* other* while sympathix 
Lug with their spirit will consider them unpractical 
in applies Uon. The reviewer is convinced that our 
beginning medical students, coming as they do with 
out any definite understanding of even the nature 
and properties of protoplasm or of the organisation 
of a cell, must learn to creep before they can be 
expected to walk — to say nothing of running For 
this reason he holds that since structure is the pri 
mary concept to be gained (before function ii made 
to vitalize such information) a presentation whkh 
does not become wholly subservient to an ideal 
functional continuum is the simplest and wisest to 
pursue. Otherwise, confusion and discouragement 
to the beginner U both predictable and certain On 
the other hand, with a moderate amount of previous 
histological experience study of this book should 
be a thrilling adventure. The greatest value of 
Professor Cow-dry's text will perhaps be as • book 
in which collateral reading is expected It would 
make, for example an admirable companion volume 
to the Maximow Bloom text which la easily the 
foremost in the orthodox field With such guides 
the student will be enabled to get an insight Into 
histology such as has not been possible before 
through the medium of the printed page. 

To the medical practitioner Cowdry’s Dutolaty 
can not be too itrongly recommended. It is no 
ordinary compflation but rather a mine of authori- 
tative up-to-the minute Information and interpre 
tatioo. li the clinician can find a page which does 
not offer valuable new viewpoints and unexpected 
rewards, then that man has been a prodigious reader 
and analyst of current histological literature and 
can well nigh qualify as an expert In the subject 
L. B Aitr 

T^QR the preparation of his book, 1 M enter set out 
" to assemble completely tbe knowledge now well 
established, concerning involuntary steal! tv dis- 
counting the traditional fallacies and including all 
tbe modern discoveries. The purpose was accom 
pUshed admirably but this was to be expected be 
cause M taker Is one of the foremost authorities on 
the subject of sterility The book is divided into 
three parts. In the first part the author takes up 

* Hiwur Brrutm Diiosoro **» T urartt A 
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the causes of human infertility and he discusses 
them under nine headings. The second part is 
devoted to the question of the diagnostic study of 
tbe sterile mating Not only are the gynecologic 
aspects discussed Dut also the urokwic ones There 
are excellent chapters on the study of the male 
genitalia and semen There are also ludd descrip- 
tions and instructive illustrations of transutenne 
insufflation, hysterosalpingograpby and post coital 
examinations. Three chapters are devoted to ernio- 
cnnoiogic investigations 

Meater points out tbe value of group study of 
cases of sterility In 1517 be formed a clinical group 
with a urologist, an internist and an endocrinologist 
in order to study sterility cases more thoroughly 
The third part ot the book deala with the treatment 
of tt entity and in this section M taker points out 
the great value of a dinical group for the Intensive 
study of sterility cases. Before he formed tbe 
clinical group the incidence of pregnancy in his 
sterility cases was 14 6 pet cent whereas the fre- 
quency of gestation has been so per cent in the series 
of cases studied by the group Meeker realizes, 
however that for many reasons, groups are not 
feasible in all dries, hence he describes the minimum 
treatment which a physician can carry out by himself 
Urologic as well as gynecologic treatment 13 outlined 
As regards surgery to overcome tubal occlusion, 
bleaker has bad phenomenal success, because of the 
19 patients on whom he performed salpingostomy 9 
conceived Concerning endocrine causes of sterflity 
the author found the prognosis to he fair m the 
pituitary cases, excellent In cases of thyroid de- 
ficiency and poor in failure of the ovaries. Contrary 
to most physicians Meater has seen good results 
follow the oral use of anterior pituitary prepur 
atimu 

Throughout the book there is evidence of the 
author » comprehensive grasp of the subject of 
sterility not only of the physical factors involved 
but also of the psychic ones. Excellent advice is 
therefore given concerning both factors The book 
deals with its subject so completely and rationally 
that it should be carefully ituuied not only by pbysf 
dans who are especially Interested In sterility 
namely, gynecologists, urologists, and endocrinol 
ogists, but also and more particularly by general 
practitioners, J p Gammon 

'T'lHS Imposing volume* by BraiUlord, dedicated 
to the memory of Sir Robert Jones, constitutes a 
distinctly important event in the evolution of the 
literature of clinical radiology Beautifully printed 
on excellent paper in large type with well spaced 
hoes its excellent diction literally tempts tbe reader 
to Unger longer in the study of Its rich pages. Chap- 
ters are devoted to the normal findings in the skew- 
ton at birth and the various congenital, dystrophic 
and traumatic factors Influencing the rate of owl 
fi cation and the aberrations from the normal After 
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a few introductory pa jes of genera] discussion of tbe 
varum* pathological findings, tbc major portion of 
tie book u devoted to * (let si led jrtody of tie 
various repo na of tie skeleton end the lesions effect 
iag them Tbe last hundred page* arc devoted to a 
general conri deration on boot dunp fa aystemlc 
end localised disease, and a final chapter on bone 
tumor* \ length} bibliography concludes the 
work 

Special stress la laid upon the value of periodic 
radiographic eximioabom in studying normal and 
irregular growth, in observation of tbe pro gres s of 
systemic and Localized disease, and before, during, 
and after tbe exhibition of various forma of treat 
ment Tbe Upae of a few sreek* may tupply tbe 
duuotn with \ ray evidciioe of great value, though 
tbe preUminarv Y ray finding* may have been of 
alight or no nine Apart from setting forth con- 
cisely an account of tbe bone change* wen In health 
and disease, the author a aim has bean to indicate 
the nrmficance ol tbe roentgen findlnp Every 
effort nas been made to indude in thu work, the 
most recent advances already rceognlrcd in ment 
gen rav departments and journals but not yet 
adequately appreciated or accepted by g en eral 
textbook* In tbe opinion of tbe reviewer the taak 
has been a ell done. Jake* T Cast 

T\ tbe wort. entitled Tubercmltus e) tht Lymphatic 
k the author covers the subject in great 

detail with particular reference to the more common 
rejpora of gUnd involvement 11 m introductory chap- 
ter » herein be traces tuberculosis of tbe glands 
back to tbe early Greek and Egyptian conceptions 
of the etiology is particularly interesting to the 
student of medical history 

Tbe author discusses in great detail b* ct ere dory 
pathology chemistry ana pathogenesis in this 
condition The anatomy of the lymphatics is ex 

T m lors or nr tnnin: (ran SjlWt4 IT K A* U D 
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tenslrdy described and beautifully ffluttrated In 
the two chapter* devoted to the fcWivhfoc of 
cervkal lymph nodes, a dear picture k gum of 
their involvement, the pathology, dmlcal courw, 
diagnosis, and differential diagnosis, and tbe treat 
ment, medical and snrglcaL 

Of great practical interest Is tbe daensakm of 
tuberculosis of tbe tracbeobroochli! and abdominal 
lymph nodes. The outEne of the care of the disease 
is a rfsum t of the treatment. In ail its phases, and 
is especially to be commended for the statrstfcsl 
details of medical and surgical result*. 

This book can be recommended as an excellent 
text for tbe student and tbe general practftiaoer 
Tbe index, a hich is placed at the condunen of each 
chapter is an elaborate and very useful compflatiou 
of all recent writing* oo tbe subject 

l\ A. Utatrucx* 

fa /redact Is* to Gywreslsgy* is exactly what Its 
name Implies. This book a a* written primarily 
fox third > ear medical students and Is an outgrowth 
o! a aerie* ol notes which the author has used foe 
tome time. Tbe book la well written, each mb feet 
being p resen te d simply dearly and briefly It 
will doubtless prove to be a profitable and popular 
one for students 

This second edition has been made a more com- 
plete text by tbe addition of a tboTt synopda cm 
treatment In each of tbe chapters dealing with dis- 
eases, although anatomy pathology, and dis gnosis 
are still emphasised Toe tsbliographici »t the rod 
of each chapter bare also been expanded. 

Recent advances in gynecology, *och as the 
Friedman test for pregnancy tbe Schiller test for 
carcinoma and tbc use of the colposcope have all 
been lndudcd It t* unfortunate that tbe chapter 
on tbe endocrine* has not been brought up to date 
In a dmitir rm nner SLiLTH V Rn* 
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O UT of the hardy pioneer spint of two families, the Martins of Canada 
and the Carlins of Pennsylvania each coming west by caravans in the 
late 1840 s and settling on adjacent farms in Wisconsin, grew the fnend 
ship and mam age of Edmond Martin and Josephine Carlin, to whom a son 
Franklin, was born in 1857 

F ranklin Martin s childhood was a happy one in spite of the sacrifices of 
his pioneer forebears the loss of his father in the Civil War and the remarriage 
of his mother and the uniting of two families of children, the Martins and the 
M lingers Under moral and religious influences Franklin developed into a ruddy 
sturdv Industrious lad receiving his elementary education by the sweat of his 
brow 

Aunt Mary and Uncle Addison Carlin were a dominating Influence for good 
in his Life He worked as farm hand bookmaker carpenter, janitor and later 
as school teacher In 1873 he left home for Minneapolis to study In 1874 he 
returned to Wisconsin and entered Elroy Seminary And then he decided to 
become a doctor 

His first professional hero was Dr McLaren Miller, of Oconomowoc, and, 
later Dr William Spalding of Watertown in whose office he first worked as 
janitor, w his spare moments reading a book on anatomy which he memorized 
In 1877 he came to Chicago with just enough money for carfare and tuition, 
and at the suggestion of Nicholas Senn who signed his certificate of matncula 
tion he entered the Chicago Medical College which is now the medical depart 
rnent of Northwestern University It was here that he met as instructors Nathan 
S Davis Sr William E Quine William Byford Ralph Isham John H Hoi 
lister, and Edmund Andrews all of whom were a great influence in his medical 
career He loved the fire and enthusiasm of Quine Davis and Andrews but 
he also loved the rockbound stability of John Hamilcar Hollister, who later 
became his father in law and who was a stabilizing and stimulating influence 
throughout his entire medical life 

His first domicile as a bachelor with voung Frederick Parkhurst was at 1133 
South State Street, where they cooked their own meals. During vacations of 
these years he returned to Wisconsin and again worked as bnckmaker, school 
master and carpenter earning his own tuition and living expenses. 

His first meeting with John B Murphy and Lewis Linn McArthur was at 
the time they were taking Cook County Hospital competitive examinations. 
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He entered Merry Hospital where be worked with Dr Lorenzo Potter as 
an interne m 18S0 He received bis degree March 30, 1880 at the memorable 
old Plymouth Church at 36th Street and Michigan Avenue which was to re 
mam his church home untQ its dosing in 1915 

During these medical school days he eras given the opportunity to earn 
wmc mone> b) caring for the patients of some of his professors It was during 
these ) ears at Mercy Hospital that antiseptic surgery and the bacteridoglc 
theory of medians began to take great hold and he was intensely Interested in 
the first local attempt!, at the pr e vention of infected wounds and in the struggle 
1 gainst the spread of typhoid fever which was at that time a serious menace 
to the h ea lth of Chicago 

In 1881 he began his medical practice, boarding with the Lord family at 
at»7 Wabash Avenue and meeting there his life long friends, Frank Bowies, 
James Chapman and Charles Nicola. He joined Plymouth Church and met 
Isabelle Hollister whom he courted and named May 27 1886 To her his 
autobiography Is dedicated and with her be had a long and beautiful companion- 
ship She it wts who became the great Inspiration of his remarkable careeT 

William R, Cub ana 
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F RANKLIN H MARTIN graduated m 1880 from the Chicago Medical 
College which later became the Northwestern University Medical School 
He served as an interne at Mercy Hospital Chicago during that period 
in the evolution of surgical technique when little was known of antiseptic aur 
gery and practically nothing was understood of aseptic surgery At this hospital 
he received his first practical experience and training in the art of surge n, 
under the tutelage of Edmund Andrews and other masters of surgery of that 
da> The death rate following major operations was extremely high m this era 
The progress in knowledge and his own application of what it taught soon 
extricated Martin from the paraphernalia of antiseptic technique and he among 
the first in America began to practice aseptic surgery 

One of Dr Martin s first contributions to surgery was the founding of a Post 
Graduate School and Charity Hospital and this accomplishment was predicated 
upon hig understanding of the need for disseminating the rapidly increasing 
knowledge of aseptic surgery He recognized that this information must be 
imparted to the older men m the field who were attempting to carry out surgi 
cal procedures in the outlying communities distant from teaching centers. This 
early thoughtful consideration of the need for the education of the actual work 
ers in the field and his desire to help them was the motivating factor of his later 
activity in developing organizations for the elevation of the standards of surgery 
and the continuous education of all surgeons 

During the past twenty years the honors and distinctions he has received 
as an organizer of the medical forces during the World War and as the Instigator 
and the builder of the American College of Surgeons have led many to forget 
him as a surgeon He was however always pre-eminently the surgeon and as 
such was held In high esteem by the men of the generation with whom he was 
associated 

In his early work as a gynecologist, before the perfection of aseptic technique 
made abdominal section safe he did much to popularize the operation of tying 
off the uterine artenes through a vaginal masion, thus controlling the hremor 
rhage and Inhibiting the growth of myofibromata. As a result of this operation 
otherwise hopeless cases were benefited and some cured 

Dr Martin was a pioneer in experimental surgery on ammola His surgical 
curiosity led him to turn to an investigation of methods for perfecting a tech 
mque for the implantation of the ureters into the colon The recorded data 
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of these Investigations and the principle* he established remain the foundation 
of all subsequent progress that has been made in this Yeung problem He per 
formed one of the first operations for the removal of a diseased urinary bladder 
followed by the implantation of the ureter*. 

Surgical literature abounds with his contributions to a wide variety of 
subjects. These studies were made largely on cotnfibons pertaining to pir 
gical gynecology 

Dr Martin s surgical acumen was great, and he frequently astonished his 
young associates by his logical and accurate diagnoses He was averse to ei 
pk>rmtor> mcfaons for information and be never knowingly performed urmec 
easajy or questionable opera tiona. Frequently younger co-workers, who In their 
enthusia s m suggested operations not clearly indicated were admonished to be 
conservative 

While at first the work he did was confined to gynecology he became one 
of the outstanding abdominal surgeons of the West. His technique was most 
meticulous bh handling of tissue* gentle and dexterous though a fearless and 
rapid operator he was never over radical and his condunom relative to patho- 
logical conditions and their operability were based on sound surgical judgment. 

In that era when abdominal tumors were not rtcognlwrd or attacked at an 
early stage of their growth many patients came to his Post Graduate Clinic 
with enormous neoplasms If the indication for operation was dear with no 
serious contra indications he never refused to give these sufferers relief A less 
courageous surgeon would have hesitated The man) excellent results in these 
seemingly hopdeis cases attest the excellence of his judgment and the perfec 
tion of his technique He was eveT conscious of the human equation in all of 
his work. 

He was a teacher of surgery from the beginning of his career Any knowledge 
he imported to ha daase* was founded upon wide reading and upon hi* personal 
and practical experience and observation. His clarity ol thought and directness 
of expression made any subject under discussion readily understandable and W* 
deductions were so logical and the conclusion* *o sound that they profoundly 
Impressed his listeners His commanding personality and dynamic force enhanced 
his ability as a teacher and these ao Impressed his assistants and younger as*> 
oates that he paased on to them many of his attributes- As a developer of young 
men during their formative period In surgery he had few equals among the 
teachers In this department of medidne AD of the men who were his assistants 
and doeest associates, many of whom later achieved success in their profe*- 
ncma, were stimulated by his Inquiring mind and influenced by bh kindliness and 
generous consideration 

It waa In the capadty of a teacher of surgery that he realised the necessity 
for a broader dissemination of the rapidly accumulating facts relative to pmcil- 
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cal surgery This realization of the requirements of the men in the smaller 
communities who were doing surgery prompted the initiation and development 
of the Clinical Congress of Surgeons of North America 

His conception was that the surgeons who had fewer opportunities for study 
could learn faster and their knowledge of the base principles of practical surgery 
would become greater if the chance were afforded them to watch the teachers 
of surgery and surgeons who had a larger surgical experience at work in their 
own workshops. Thousands of surgeons m the United States and Canada can 
bear witness to the value of his inspirational thought which originated m the 
mind of this Master Surgeon 

In later years came his dream of the American College of Surgeons, which 
he made a reality The early vicissitudes and obstacles that were encountered in 
the organization of this great group of men did not daunt his untiring spirit, he 
recognized no burner as insurmountable in achieving his purpose As a result of 
his great vision, his courage, his indomitable will to succeed, and his unusual 
ability as an organizer he has budded the American College of Surgeons which 
will endure in perpetuity as a monument to his understanding of the need for 
continous surgical teaching in its broadest sense 

Looking back over his completed life, we are impressed with his great vision 
his love for his fellow man his appreciation of the ways to advance human wel 
fare through education, and his untiring energy and industry His work, as he 
had outlined and planned it was finished His memory commands our respect 
and admiration for the manner m which he worked to the end with the same 
aggressive spirit and determination which characterized his long and useful life 
We honor hie memory aa one of the great surgeons of his generation 

Fmnouc A. B iisley 



FRANKLIN H MARTIN — THE FRIEND 


A faithful friend u a street defence and it tial kali ftund xnck an rnt hath 
ftund « frttmre Nalil ug doth ctnntcrraO a faithful fnend and kls tied 
IrtO ii i*wIihN< — EccUiiaxticms \ l 14 and 15 

T HE passng of F rankUn Martin removes a unique personality from the 
medical world Hit versatility and the variety of fidds tn which he labored 
with auch phenomenal success will naturallj furnish ample material for 
an interesting chapter In American Methane. Many will apeak of Mm as an 
educator an Investigator as an organizer and leader of men but those who 
enjoyed the privilege of intimacy with him will think first of hfm at a fnend. 

It mu a characteristic of his early boyhood to attract and attach to him his 
companions as with a band of Heel, and this power lasted throughout the yean 
of a long and useful life That the record may be dear It may not be out of 
place to recall to the generation of physicians who have known Franklin Martin 
that he was one of those constructive or creative dreamers whose accompfish- 
ments art to be measured far more by what the man himself meant to others 
than b\ rental of achievements. From the dreams of this man, whom I have 
known intimately since 1900 hast sprung the greatest surgical Journal of the 
age — Sueoeri CrTwxcotooY axd Obstetrics —the Clinical Congress of Sur 
genus of North America, the American College ol Surgeons, and the Gorgas 
Memorial Institute 

How did this come about 5 I am pow e rl es s to suggest an answer other than 
may be implicit In the personality of one who was a fnend and a man When 
I sa> that he attracted friends, the wrong impression may be given for it was 
not easy to win one s way into the inner sanctuary He was by nature sensitive 
and shy his approach quiet and dignified no rush of insincere greeting to all 
and sundry But as one came in contact with this eminent!} sane and simple 
man one became aware of his abundant resources, and perhaps suddenly a sir 
touch of his quiet humor would sweep aside the veil of shyness and let one glimpse 
the lovable bong within Certain dements we all Instinctive!) recognize as 
essential in the true friend among them, first, courage and kindliness and perfect 
candor Courage was one of his chief attributes He no doubt believed with 
Barrie, that It is the lovely virtue — a rib of Himself that God sent down to 
His children To those who knew him Intimately it is needless to speak of hu 
kl ndlmess, his interest in the younger gen era bon and the promptness with winch 
he recognized and encouraged merit In the younger members of the profession 
896 
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He was bom on a farm and grew up among surrounding* conducive to quiet 
thought Much of his constructive thinking was done while walking in the great 
oat of doors, for which hig autobiography reveals his wholesome love Nothing 
pleased him more than to have one or two of his fnends 30m him in long walks 
dunng which he discussed various problems m which he was interested More 
than once flashes had come dunng these happy jaunts that later became basic 
principles in one of his project* In his autobiography he mentions the Clinical 
Congress of Surgeons of North Amenca as having been conceived a* he walked 
the deck of a ship cruising in the Mediterranean and those who have Bhared 
such jaunts with him can easily visualize his methods of thought and how hiB 
schemes of successful organization were launched. 01s love for out door life 
naturally attracted him to golf His congenial side was at its beat with his fnends 
on the golf links, and for many year* it was his chief recreation Throughout 
this country and abroad there are many who rem-mber and appreciate his 
charm and a lasting friendship that started on the golf course 

He had a way of attracting and binding people to him m *pite of the fact 
that he was often very frank in discussion Fearlessness was one of his chief 
attractions and even in hot argument he could mam tain his point without losing 
his inends There were necessarily many trying situations that arose dunng 
the development and direction of large orgmixations but his keen insight re 
sou reef ul ness judgment, and sincerity were never questioned, and his policies 
usually prevailed When organization was finally effected, his fnends remained 
his fnends for his candor and patient courage withstood the storm and stress 
of the process through which the end had been attamed After all the true 
estimate of an individual can be best obtained from those with whom he labors 
daily His subordinates adored him labored constantly in his behalf and re 
spected his strict discipline knowing full well that he observed equally with 
them the rules governing the organization 

No man Ineth to himself alone and it would be wholly ineffectual to offer 
such comments as I can make upon Franklin Martin without acknowledging 
in full measure the help he had from the very remarkable woman his wife 
Isabelle Hollister Martin How well they understood each other how much 
he deferred to her judgment how wise she was in counsel, and bow prompt he 
was to abandon certain problems of which she did not approve Very few who 
did not knon them Intimately could appreciate how much she figured m his 
life how necessary she was to his happiness, and how much his success has been 
due to her sound judgment loyalty, and companionship 

Franklin Martin has left a. splendid heritage to the medical profession No 
bequest could be more useful than the sound principles he enunciated and wove 
into the fabric of the institutions he evolved for the benefit of the human race 
To me the greatest inheritance is The Joy of Lmng an Autobiography, which 
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typifies the nun and the friend — for it expresses his at ti lode toward life If 
one has read thu fascinating book one will find bow beautifully It expre»a his 
idea* and it shows, too the real worth of the man and hu confidence In his 
eventual success From the very start of hu life there Is no note of appeal for 
sympathy for the hardships he endured no appeal for pity but through the 
narrative as through hu daily life, running like a thread of gold woven into it 
there was real Joy of living And because of hb simplicity goodness honesty 
and sincerity I know of no man in dvil life who could by the mere suggestion 
of needing or wanting them summon more true and Influential fnenda to his «de. 

The loyalty of his thousands of fnends should be a pledge to foster and bring 
to full fruition the ideals and aims to which he devoted hli life 

C. Jett Mmn. 



FRANKLIN H MARTIN AND SURGERY , 
GYNECOLOGY AND OBSTETRICS 

D R MARTIN was fundamentally an idealist A close personal and pro 
fessonal association for thirty five years gives me some authority to 
speak Few members of our profession have been more misunderstood 
This misunderstanding arose because he was possessed of an extreme sensitive 
ness and a reluctance to approach people or speak in public that to many will 
seem unbelievable Ys a result of this characteristic he often seemed autocratic, 
though this was a pure defense reaction His own unintentional disclosure of 
this trait is found in a sentence taken from his autobiography, Tke Joy of 
Living In speaking of his hesitation in begin rung his first laparotomy he said, 
"Was I a coward* This was a braang thought ‘Have the courage to do the thing 
you believe to be nght but that you are afraid to do It became my slogan— 
a sentiment that during all my life has urged me to action a few times (I hope) 
with success and many times (I am sure) to my detriment. 

His mind arrived with lightning speed at logical conclusions that most of 
us reached only after prolonged deliberation His impatience drove him forward 
without the help of the support that would have come had he been content to 
wait until more slowly reasoning minds had caught up with him This impatience 
helped to give the impression that his actions were often autocratic. 

He had little or no desire to accumulate wealth Money meant nothing to 
him but the means of establishing the children of Ins imagination He realized 
however that for them to succeed and to attain permanence they must be placed 
upon a secure financial foundation This is well illustrated by an account of 
the ongin of Surgery, Gynecology and Obstetrics and of his plans for Its 
ultimate disposition 

In December 1904 Dr Martin invited Drs. F A Besley WITH am IL Cub- 
bins John Hollister, and myself to his home at 3210 Lake Park Avenue, where 
he outlined his plan for the founding of the journal Hjs conception was of a 
Journal divorced from any commercial association which should be founded, 
owned and directed by members of the profession It was to be an exam ple of 
the best art of printing it should present m adequate form the new developments 
of surgical science but should always be a practical journal foT practicing aur 
geo ns. It should be based on sound financial principle* yet never seek to pay 
dividend* to stockholders it should rather use any profits to Increase the service 
of the journal and insure its stability 
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Thirteen Chicago surgeons supported these altruistic principles by subscrib- 
ing for amah blocks of stock. Later when Dr and Mrs. Martin began to plan 
for the disposition of the Journal they purchased this stock at a profit to the 
original stockholders 

During thirty years under Dr Martin s direction the journal has adhered 
to this original conception. From the beginning Mrs. Martin has held a large 
part of the stock and she also has been in full accord with Dr Martin a id eals. 
Because of Dr Martin s wise planning the journal now rests upon a secure 
finandai foundation and owns the land and buildings at the comer of Rush 
and Ene Streets which adjoin the College of Surgeons. 

Dr Martin t manner of administering the various organisations for which 
he was responsible may be illustrated by relating his conversation with me 
when organising the journal He called me to his office and said 'I want you 
to assume charge of the scientific pages of the journal Make the journal the 
bet in the world scientifically and artistically Do not be influenced by any 
body or anything except the quality of the contributions and the limitations of 
space That s all While be always took a leading part In any expansion or 
new activity yet never in the thirty years did be let personal friendship ex 
pedicncy or advertisers betray him into seeking to influence the acceptance 
of any article Nor did he interfere in any way with the administration of the 
department It was the same with other associates He expected results but 
gave complete freedom of action and support in any difficulty His loyalty to 
his associates and friends was so great that not infrequently it surpassed what 
should have been expected Except In the face of m controvertible evidence 
of in competency he defended them both privately and before the pubHc. 

The first number of Sukoehy Gykecolocy awd Obstetrics appeared on 
July i 1905 with the leading artide by the chief of the Editorial Board, Dr 
Nicholas Senn upon Iodine In Surgery with Special Reference to its Use as 
an Antiseptic The ideals of its founder and the character of the journal soon 
brought contributions from leading surgeons of the United States and Canada 
and from abroad in sufficient number to insure the journal 5 immediate success- 

In 1908 a British edition wni established under the editorial guidance of 
A W Mayo-Robson flater Sir Arthur) and other leading British surgeons 
Five years later after much thought the Intern vnoiTAT, Abstract of Surge*' 

was added It was determined that the Abstract should be not a mere desultory 
collection of material hut a discriminating selection from the world • literature 
by a board of specialists Arrangements were made with the leading abstract 
Journals abroad for the early exchange of then - material As a result a complete 
bibliography of the world s surgical literature has become a part of the Abstract 

After Senn * death Dr John B Murphy whose enthusiastic support had 
been do small factor in establishing the Journal became cHef of the Editorial 
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Board Upon his death he was succeeded by Dr William J Mayo For many 
years Dr Mayo was in active charge of the Editorial Department To hi3 
vision and judgment has been due the discriminating character of the edito- 
rials La tel) Dr Donald C Balfour has successful!) assumed this responsibility 
Although the chronicling of scientific progress has been its primary objective, 
the journal has sought also to foster the cultural aspects of surgery and to honor 
those who established and perfected its principles Under the supervision of 
Dr Alfred Brown, 'Old Masterpieces in Surgery 1 acquainted the oncoming 
generation with the history of surgery Under the direction of Dr William J 
Mayo and Dr Donald C Balfour the department of “Master Surgeons’ has 
recorded the achievements of the surgeons of the western hemisphere and aroused 
our pnde in their accomplishments 

The journal is known and read where i er mediane la practiced It has a 
large number of subsen tiers abroad and penetrates into little known centers in 
Asia, Afnca, and the islands of the Pacific The medical lfbranes of the world 
have its numbers filed as a permanent record of the advances m surgical knowl 
edge during the fruitful penod spanned by the publication of Surgery Gynecol 
og\ and Obstetrics 

It has been the desire of both Dr and Mrs Martin that after their deaths 
the journal with its real estate should become bv gift the property of the 
Amen can College of Surgeons Since the holdings of Dr Martin at the time of 
his death m conjunction with the personal holdings of Mrs Martin gave them 
complete ownership of the stock, their desire may be accomplished 

The regents of the College believe that this final service of Dr and Mrs 
Martin to the College and the profession ma> be made a worthy memorial to 
Dr Martin’s vision and ideals. Allen B Kanavel. 



FRANKLIN H. AIARTTN AND THE AMERICAN 
COLLEGE OF SURGEONS 


F RANKLIN MARTIN died Thursday March 7 In Phoenix, Arreona, where 
up to a few days before hi* death he was occupied with the affair* of the 
American College of Surgeon* especially with preparations for the n ext 
Clinical Congress to be held in San Francisco m October 

We do well to pause to pay tribute to this great leader to wbom more than to 
any other individual the American College of Surgeon* Is indebted for its f omnia 
bon and it* development during the twenty two year* of its existence With 
courage, imagination wi*dora unfailing loyalty to the best interest* of the Col 
lege and with rare executive ability Dr Franklin Martin a* Director General 
haa guided its destinies 

It 1* fitting at this time to review briefly the history of the College — a history 
which will be hi* finest monument — for his name Is indelibly Inscribed upon each 
of its multifarious activities 

At the time the American College of Surgeon* was founded and earlier many 
surgeons, particularly the member* of the American Surgical Association had fdt 
the necessity for an organisation of the active surgeon* which would standarthxe 
the practice of surgery To Ihi* end at the Clinical Congress of Surgeon* of North 
America hdd In New York in 191a an organisation committee was appointed 
Thu* the American College of Surgeon* I* the direct outgrowth of the Clinical 
Congress of Surgeons a Congress which wa* originally fostered and promoted by 
Dr Franklin H. Martin who suggested the forma boo of this organuation 
committee of the College 

Confronting thu committee were two lines of procedure (1) to follow the pat 
tern of Rich an organisation as the Royal College of Surgeon* in England and 
admit member* only on examination or (a) to admit to Fellowship all the mem 
ber* of the sixteen principal societies representing surgery and it* various *peaal 
ties as a nudeu* for the whole and then to add to that number all those surgeons 
In all parts of the United States and of Canada who by their training experience 
and achievements were surgeons in good standing 

The second of these plans was adopted by the organisation committee and 
It at once became evident that unless the College were to grow very slowly it 
would be necessary to make a survey of the practicing surgeons throughout the 
country to determine who were qualified to become the first members of the 
College 
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Such a survey was made principally by Dr Martin who visited all the -lead 
mg medical centers throughout the United States and Canada, As the result of 
this survey, four hundred and fifty prominent surgeons met in Washington on 
Kay 5 1913, adopted the By laws rules, and regulations suggested by the organ! 
ration committee and elected the first officers of the College, and the Board of 
Regents and Board of Governors The original Board of Governors was com 
prised of the four hundred fifty founders of the College, but the By laws provided 
for a permanent Board of one hundred fifty members to be divided into three 
groups, fifty members to be elected by the Fellows at each annual meeting of the 
College The government of the College was to be centralized m a Board of Re- 
gents whose decisions would be earned out b> a Director-General The recom 
mendations for further Fellows of the College were to be made by credentials 
committees representing each state of the United States and each province of the 
Dominion of Canada This plan was adopted at the organization meeting Soon 
after the organization of the College it was decided that the College should endow 
itself by ashing each Fellow to subscribe five hundred dollars to be paid in a lump 
sum or by payments of not less than twenty five dollara a year 

By this rapid start in membership and w financial support the College had a 
forceful momentum and was able at once to launch forth on its campaign to carry 
out its original purposes which are stated in the following summary of a clause of 
the Articles of Incorporation published m each Year Book "The object for which 
it is formed is to establish and maintain an association of surgeons, not for pecu 
rnary profit but for the benefit of humanity by advancing the science of surgery 
and the ethical and competent practice of its art 

It is my opinion that when the College was organized there was no one man 
who could have equaled the performance of Franklin Martin as Director General 
for more than to any other one man the credit belongs to him for the foundation 
of the College its organization for the rapid mobilization of surgeons to form its 
constantly increasing membership the shaping of its policies, the solving of the 
many difficult executive problems which have repeatedly presented themselves 
In addition to his many official trips throughout the United States and Canada, 
Dr Martin has promoted the Interests of the College in South America and in 
Australia by personal visits. 

Throughout these twenty two years, I have had the opportunity of observing 
the constructive genius of Franklin Martin at dose range I should say that 
except for his peculiar talent* the College would not be in its present position 
Franklin Martin undertook c\ ery bit of the leadership that was delegated to him 
and often initiated new projects The whole picture has constantly been one of 
rapid construction and of militant progress, as exemplified by the many activities 
of the College and by the work of its Department of Hospital Standardization 
the Registry of Bone Sarcoma, the Committee on the Treatment of Malignant 
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Diseases the Committee on Fractures the Board on Industrial Medicine and 
Traumatic Surgerv the Department of Clinical Research the organisation of 
Cancer Clinics the Regional Meeting* the annual Clinical Congre** the library 
which is ready to serve each Fellow by literary research and the Board on Medical 
Motion Picture Films 

In addition to a very high levd of efficiency we have our property in Chicago 
which aggregates m value more than two million dollar* — asset* which indude 
the endowment fund land buildings and equipment 

The very characteristic* which ha it made these achievement* possible In 
evitably sometimes seem too aggressive but in a formative period they are neces- 
sary even though they may arouse some antagonism. A lively Imagination 
courage spirit of adventure outstanding executive ability great lovalty to a 
cause can never be outweighed by lesser qualities. Such characteristics speak for 
themselves in outstanding achievements 

Dr Martin not only was intensely loyal himadf but was able to iniptre loyalty 
in those associated with him as is demonstrated by the fact that the Editorial 
Board and the bud new personnel of Sorgeky Gynecology and Obstetrics 
have remained practically unchanged since Dr Martin founded this journal 
with the exception of those called by death and the outstanding characteristic 
of the working staff of the American College of Surgeons has been its long time 
loyalty to it* Director General Those who knew Franklin Martin be*t, trusted 
him most 

Ml through his life and despite every disguise Franklin Martin has been *hy 
{earless imaginative, idealistic and a dreamer Long will he be known among the 
great dreamers m mediane He dreamed a dream and the greatest surgical 
journal in the world was bom he dreamed again and the Clinical Congress of 
Surgeons of North America appeared he dreamed yet again and the American 
College of Surgeons came into being Geoiqe Chile. 



FRANKLIN H MARTIN AND THE GRE AT WAR 


F RANKLIN H MARTIN was, for half a tenturv one of America s distm 
guished surgeons, more than that, he demonstrated to an unusual degree 
the rare gifts of administrative genius and vision It was logical then 
that when the clouds of war began to hover over our land with characteristic 
foresight, as Secretary-General of the American College of Surgeons he should 
tender the services of that organisation to the Surgeon General of the United 
States Army to aid m re-organizing and enlarging the Medical Reserve Corps 
With the acceptance of this timely offer two thousand Fellows of the College, of 
military age immediately enrolled in the Medical Reserve and until the Amu 
stice was signed this great organization of surgeons took the lead in every wartime 
medical program 

On August tg 1916 through the enactment of the National Defense Act 
President Wilson was authorized by Congress to appoint an Advisory Commis- 
sion con bib ting of seven persons espeaall> qualified m their respective fields 
to co-operate with the Council of National Defense In its task of mobilizing the 
resources of a nation dedicated to peace into a fighting force sufficiently powerful 
to stay a foe trained for centuries in the arts of war Through the persistent 
endeavors of the Committee of American Physicians for Medical Preparedness 
representing the American Medical Association the Congress of American 
Physicians and Surgeons, the American College of Surgeons, the Cluneal Congress 
of Surgeons of North America, and the American Surgical Association totaling 
a membership of ninety thousand medical men the President was convinced that 
the medical profession should be accorded a place on the Advisory Commission 
The question then arose who, among the members of the scientific medical pro- 
fession was qualified to fill this important and exacting post? 

Franklin Martin was the unanimous choice of the committee and in October 
1916 he was notified of his appointment by President Wilson 
The Council of National Defense consisting of su members of the Cabinet 
Secretary of War Newton D Baker, Secretary of the Naw, Josephus Darnels, 
Secretary of the Interior Franklin K Lane, Secretary of Agriculture, David F 
Houston, Secretary of Commerce, William C Redfield, and Secretary of Labor, 
William B Wilson held its first meeting in Washington on December 6 1916 
with the seven members of the Advisory Commission, Daniel Willard, president 
of the Baltimore and Ohio Railroad, Hollis Godfrey, president of Drezel Insti 
tute, Howard E Coffin of Detroit Bernard Baruch of New Aork, Julius Rosen 
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wild of Chicago Samuel Gompcrx, president of the American Federation of 
Labor and Dr Franklin H Martin 

Commenting on the sentiments of the eomnusdoner* on this occasion Dr 
Martin said 

We, u members of the Com missio n, had arrived In t\athin*ton with 
somewhat vague conception* of our duties \\ e met the six members of the 
Council, who mere equally vague aa to our reijxmdblliUe*, but »e rapkflv 
became acquainted Each Rare hi* Idea of the requirements of the sltuatico 
and of the immenalty of tbe taak that »t must assume — and then »e realized 
that our group In joint action, w ould virtually become a MarCaU net, which 
abould not only advise but plan, execute and direct tbe activities of our 
Government In its preparation foT defense In the neatest war of history ho 
commLulcm.ers ever entered W ashlnjton at tbe call of a President with more 
humility and with leas concrete knowledge of what they were expected to 
accomplish 

However Franklin Martin shouldered the responsibilities of the post assigned 
him with characteristic eagerness, and immediately proceeded to formulate a 
program that would be operable when and if vre were drawn Into the world con 
ffict His department in the Council of National Defense was one of the first to 
establish a routine that functioned with dock like precision until April i 1919 
The outstanding men and women In medicine and the allied special tics in a**> 
cUtkm with him gave the utmost of their talents and abilities to uphold the well 
known devotion to service of the medical profession Under his direction the 
medical resources of tbe nation were so adequately mobUiied that a steady flow 
of men and materials perfectly synchronized as to supply and demand, was at all 
times available 

Tbe General Medical Board of the Council of National Defense, of which Dr 
Martin was chairman included the leader* In medicine, dentistry and nursing 
from dvfl life This Board with the Surgeon* General of tbe Army Navy and 
Public Health Service and the chairman of the American Red Cross, guided the 
polides of the special committee* composing the Medical Section of the Council 
of National Defense These committees, more than a score in number Induded 
the medical dental and nursing professions, and covered every angle of medical 
preparedness In addition to the Washington organization stite and county 
committees co-operating with other defense agencies extended their actWtief 
into every town and hamlet in the land. 

As a result of this co-ordinated effort, the General Medical Board and its 
subsidiary committees, more than any other one agency may be credited with 
the splendid showing of the medical profession In its voluntary enrollment for 
service. In November of 1917 there were 440 medical officers In the Army and 
319 in the Navy At the armistice there were 30 591 medical officers in the Army 
and a 570 in tbe Naw And in the Volunteer Medical Service Corps, an organize 
tkm of physicians barred from active duty because of age, physical disability or 
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Home respon abilities 7 2 219 enrolled I ikewtse \x\ the nursing ami dental services, 
enrollments far exceeded the quota set for an armv of h\e million men 

It is impossible in tht limited space available here to enumerate be it ever so 
briefly measures initiated bv Dr Martin and the programs in which he paxtia 
pated during the war years He worked assiduously to secure proper military 
rank for the doctors and nurses in the military services He tolled unceasingly 
to supply the government mth medical men and materials to meet the demands 
of war His own and foreign nations decorated him — and nghtly so — for con 
spicuous service 

During the nearly two years of continuous association with Major General Wil 
ham Crawford Go r gas Surgeon General of the United States Army Dr Martin 
came to know and admire this modest physician and ultimately a warm and en 
during friendship developed between the two After Gorges death in July 1920 
it was only natural that Dr Martin should be one of a group who felt that 
this man was worthy of a memorial — not of stone or bronze — but a living vital 
organization which would embody the hope of freeing the world from disease — 
the object to which the hie of Gorges had been consecrated As Surgeon General 
of the Amy Gorges instituted the policy of stnet physical examination for all 
recruits with regular check ups at intervals thereafter This resulted m an armj 
of physically fat men to meet the ngora of war and it is a well known fact that our 
soldiers maintained the highest health rate of all combatants General Gorgas 
often said to Dr Martin Wouldn t It be wonderful if some day a system of 
strict physical examination could be applied to our avil population? The story 
of Gorgas sanitary work in Havana and Panama is familiar not only to the 
saentihe world but to the laity as well So 1 q planning the memorial to perpetuate 
his name it was fatting that the two great works of Gorga- — personal health and 
sanitation — should be chosen as the basis on which the Gorgas Memorial should 
proceed After the institution of on ambitious nation wide program in health 
education it was characteristic ol Dr Martin s foresight that he should 
vision in the Gorgas Memorial Institute an opportunity for the creation of an 
international research center in which the countries of Latin America where 
Gorgas had achie\ ed hia magnificent work m sanitation, should have a part Out 
of this vision haa grown the Gorgas Memorial Laboratory in Panama alreadj a 
recognized research center, underwritten by the United States Government and 
destined to play an increasingly prominent patt m the fight of science against 
disease 

Franklin Martin was aboic all a good soldier He was bra\c, he was fearless, 
he would not recognize defeat and once he had determined on a course his 
generalship untinng energy, and fighting force could be depended upon to see him 
through to a successful conclusion Ca*y T Grayson 
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T O paint a word picture adequate of Franklin Martin, a man who u he 
matured became the greatest organizer which the past fifty yean of medidrve 
has produced a man honored by his profession decorated by his own and 
foreign government*, Is Indeed a difficult task. However as it was my privilege 
for many years to enjoy ha close friendship to me the task becomes a labor of 
love 

There are many qualities common to those among men who Leave their 
names conspicuously high on the rolls of achievement of the era in which they 
have Lived Oft included in these are the circumstance of lowly birth and early 
struggles against privations combined with Integrity of mind indomitable will 
and other steadfast qualities. There arc however deeper Influences which must 
predetermine a man s ultimate worth and nature having endowed Franklin 
Martin with the rugged qualities of strong character gave him also a fineness of 
sensibility which tempered his thoughts with keen discernment and hit judgment 
with unfailing fairness and justice. 

W e set him in his youth with the spirit of D Artagnan recognising no ob- 
stacles as insurmountable and ready for life s adventure with a happy heart. 
W e see him passing through life retaining this happy heart and always sharing it 
w ith others We see him at eventide with the spirit of youth and merriment still 
retained and then understand why It was he who wrote Tke Joy of Living for 
life to him had been a joy It was not alone the joy of achievement which for 
him produced satisfaction for no one labor was ever finished before his restless 
brain had conceived or he had had another thrust upon him It was that joy 
which comes from doing for others which was the motivating force behind him 
And the extent of his work for others is the true measure of Martin s greatness. 
In each of the great activities in which he played such a major rfile it waa his 
clear vision which insured thar lasting success. Martin had the unusual combi 
nation of not alone being an organiser but having the added quality of being able 
to make his organizations functionate peculiarly well after he had built t he m . 
As he was progressive In his thought, to were his organization*. Not only did 
they fulfill the objectives for which they were designed but became active 
Influences for advancement with changing progressive thought This ngxin waa 
evidence of his farsighted virion 

The spirit of his soldier father who sacrificed his life In public service during 
the Civil Wax Influenced Martin throughout his life. He was ever ready to aid 
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a vie organizations and took part In many projects to advance the welfare of 
Chicago He was intensely loyal to his alma mater, Northwestern University 
of which he was a trustee for a decade, and he was an active member of the 
various organizations which served its alumni He gave to the U S Army 
Industrial College, the Fuel Conservation Institute, and the Board of Education 
of Chicago much time and thought. He was international in his outlook, and 
participated with enthusiasm in the deliberations of the Committee on Co-oper 
ation in Latin America the Chicago Council on Foreign Relations, the Amen can 
•\cademy of Political and Social Sciences and the Italy America Society 

Martin had an extraordinary ability to appreciate immediately which were 
the most important details of any problem and to recognize instantly the nght 
thing to do under adverse conditions There are many instances which I might 
relate which are indicative of this One, however, stands out rather vividly in my 
memory On a certain night shortly after the First Liberty Loan Dnve had been 
started, he and I were at a Broadway theater Between the acts a drive was 
staged and the men who were soliciting subscriptions were meeting with poor 
success At that time Martin was interested in stimulating enlistments in the 
Medical Reserve Corps of the United States and the lukewarm reception which 
the audience were giving to the requ est for subscriptions disturbed him He became 
restless and told me he must help the men on the stage stir up some enthusiasm 
for the Loan He was dressed m his Colonel’s uniform and as he arose from his 
seat to offer his subscription, standing alone in that audience with his soldiery 
carriage, his chiselled face and flashing eye he made an instantaneous effect on 
the audience, a sight never to be forgotten He offered his subscription for the 
bonds and as the audience went wild with applause not to be outdone by the 
soldier, they made the dnve in that theater that night one long talked of A* 
he reseated himself beside me, he leaned over and whispered, “God knows bow 
I’ll ever pay for them ' but he had saved the situation 

Martin will go down through the pages of American history as a courtly man 
ever actuated by the strongest principles of high Americanism He had the 
simple faith of his forefathers with a strong pioneer spirit Whenever he fought 
for his beliefs he was a foeman worthy of his adversary's steel He was a rare 
combination of stem forcefulness and sympathetic kindliness, and I believe no 
more fitting description of Martin as a man could be made than by a summing 
up m two words Franklin H Martin— Surgeon and Gentleman 


Sunshine wu he In the winter day 

And In the midsummer coolneaa and shade 


J Bentixy Squie*. 



BIOGRAPHICAL OUTLINE 


Bom In lyouia, Wisconsin, July 15 1857 Km of Edreood and Josephine (Carim) Martin 

Died in Phoenix, Arizona, 1 Larch 7 1535 

Educated in pubik schools and seadetme* of Wbcomln 

Northwestern University Medical School, M D 1880 

Interne Mercy Hospital, Chicago 1RS0-1S81 

Member of Staff Scnith Side Dlspeosaiy 1883-1888 

Married Isabelle HoUuteT (daughter of John Holla ter a founder of Northwestern University 
Medical School) May 17 1886 
Professor of Gynecology Poll dink of Chicago 1886 1888 

Organized, with Dr \\ F Coleman tbe Post-Graduate Medfcai School and Hospital of 
Chicago 18S8 

Gynecologist, \1 oman a Hoarrilal, Chicago for mans- year* from 1887 
Organized tbe Chanty Hotfnlat, Chicago 18S9 

Organized Scacnv 0 x 50X0 loot and Oanmica 1905 tbe bnranATjowAi. Asmucr or 
SuaotiY 1913 Editor in-Chlcf 1905-1935 

Organized the Conical Congress of Sorgecms of North America (now the Clinical Congreaa 
of the American College of SuTgwmi) 1910 

An organizer of the American College of Surgeon*, 1913 Fellow Regent and Director 
General, 19*3 iQ35 Fteaident 1919 

Trustee Northwestern Uwvmity Chicago 19*1-1931 Medical Cowueflor 19*17-1933 
Member Advisory Commiaaioo of the Council of Nabonal Defense 1916-1911 
Chairman, General Medical Board Council of National Defense 1917-1918 
Colonel, Medical Corps, U S Army daring period of Great U *r 1917-1919 with A E F 
for three month* 

Founder and Chairman Board of Directors Gorgat Memorial Institute of TrojJcal and 
Prerentive Mediant 10*1-1935 

Honorary AdstseT United States Amr Industrial College 10*5-1935 

WEUHEld or MEDICAL AND OTBIR OtBOANIZATJOXB 
American Medical Association Chairman, Section of Gynecology and Abdominal Surgery 

1895 

A mm can Gynecological Society President 1919 Member of Council, 1919-191* 

Southern Surgical Association 

Congress of American Fhysidans and Surgeon* 

Chicago Gynecological Soacty President, 1894 
Association of Military Surgeons 

American Medical Editor, and Author* Association Member Board of Governors 
American Society for the Control of Cancer 
American Hospital Association 

Northwestern University Alumni Association President, 1931 Director Division c« 
Medicine, 19*1-1013 
Northwestern University Associates 
American Legion H> de Park. Poet 
Chicago Literary Club 

American Association for tbe Advancement of Science 

DECOIATTORB HONORARY DIGUE* AND MEMBIMHLPS 
LL D Queens University Belfast 1915 University of Wales, Cardiff 19*8 University 
of Pittsburgh, iqjj 

D P H Detroit CoBege of Medicine and Surgery *9*^ 
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D Sc, Northwestern University Evanston 1927 

Companion ol the Order ol St, Michael and St George (CMG) 1919 in recognition of 
services rendered to the British Empire during the Great War 
Distinguished Service Medal U S 1926 In recognition of services rendered daring the 
Great War 

Commander of the Order of the Crown of Italy 1931 in recognition of aid in founding. 

Loyola Base Hospital, which served the fourth and uith armies on the Italian front 
Honorary Fellow Sodedad Feruano de Ciragia 

Honorary Fellow Academia Nadonai de Medidna de Rio de Janeiro, Braid 
Correa ponding Member Sotiedade de Medians e Cirnrgis de Sto Paulo Brazil 
Corresponding Member Sodedad de Cirugia, Buenos Aires, Argentina 
Corresponding Member Academia Nadonai de Medidna Buenos Aire*, Argentina 
Honorary Member Soaedad de Obstetnda y Gynecologia Buenos Aires Argentina 
Honorary Member Eta Chapter Alpha Kappa kappa Fraternity 

BOOKS A VO MONOGRAPHS 
Hectriaty In Gynecology 1&90 
Treatment of Fibroid Tumor* of the Lterus 1897 
Treatise on Gynecology 1903 

South America from a Surgeon* Point of \iew (Fir*t Edition 1923 Second Edition 
1927) 

Gorgia, 1914 

Australia and New Zealand 1924 

The Joy of Living an Autobiography 1933 

Fifty Years of Medicine and Surgery 1934 

Digest of the Proceedings of the Council of National Defense and the Advisory Commission 
during the World \\ ar (Published by the U S Government as an official document) 
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SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 
Volume 60 MW 1935 Number 5 

SEQUENCES OF EXPERIMENTAL BACTERIAL INFARCTION Or 
THE FEMUR IN RABBITS 

GENE H KISTLER, M D 1 UtrvnBWTY Alabama 

I NFARCTS were produced m the femurs tion and speculation The evidence available 
of rabbits b) particulate suspensions of favors that a nutritional disturbance is an 
charcoal and the sequences in such lesions important factor in some and infection m 
were correlated with a discussion of some others but there is no accepted concept of the 
of the more obscure clinical conditions which details involved 

essentially are focal necrosis of bone marrow Lexer and his associates stated that the 
tissues (17) The experiments reported dem smaller branches of the nutrient artery of the 
onstratc that infarcts occur m bone in spite of shaft do not pierce the epiphyseal plates and 
its great vascularity and abundant blood that the resulting hypertemia and sluggish 
supply and that the metaphyses are more ness of the blood stream favor the deposition 
vulnerable than other regions Since the and retention of bactena in the metaphyses 
embolic substance charcoal is extraneous and According to Axhausen Koenig and man) 
was injected m relatively large amounts others occlusion of one of these terminal 
experiments simulating more nearly the con vessels may produce infarction of the tissues 
ditions occurring spontaneously in bone were This is the most prevalent theory of how 
undertaken with dead and living bactena as hematogenous foa of osteomyelitis occur 
emboli By these procedures it seemed pos- When sky stated that thrombosis following 
sible to produce septic and aseptic necroses of embolic occlusion of vessels is an important 
bones where a circulation disturbance (infarc factor Phenuster (19 30) believed that 
tion) is the common factor and thus offer an such an embolus must be infected to produce 
explanation wh> these lesions occur so fre noteworthy necrosis. According to Wakeley 
quentlj in certain locations the blood \essels at the actual margin of the 

For man> years it has been known and metaphysis are in a series of narrow and 
gcnendl) accepted that osteom) ehtis not inelastic tortuous loops an arrangement 
directl> the result of injur) tuberculosis and which favors embolic infarction Sch ulze 
\anous forms of so cnlled aseptic necrosis and noted that the metaph)seal capillaries have 
osteochondritis occur almost excluavel) in an elongated hairpin shape while the sub- 
the epiphytes of bones and the metaphyses of chondral epiphyseal capillaries form a coarse 
growing bones. The essentials in the produc network with nodular projections toward the 
tion of these lesions and a satisfactory expla cartilage He assumed that in the elongated 
nation of their occurrence in special regions capillaries the blood current is slow and that 
more often in certain bones ha\c aroused there are no protective cells of the marrow 
considerable interest experimental xnvesbga since India ink injected Into young dogs was 
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absorbed more slowly from the metnphyaes 
than from the diapbysis tissues 

According to Rolodnj Eliaaon and Fcrgu 
son and Harbin and Zollinger one or two 
snull vessels pass from the diaphysis to the 
epiphysis through the conjugal cartilage but 
have little significance Harbin and Zollinger 
stated that the line ma\ also be penetrated 
hy vessels in rickets and in tome other 
pathologic conditions Harris (13) demon 
strated by cleared preparations previously 
injected with carmine gheenne that dla 
physeal vessels do not pence the cartilage 
plates to enter the cprpnjses \ogt (1878) 
and John fi8gj> demonstrated that median 
ical disturbance or removal of epiphyseal 
cartilage plates interferes with growth of the 
long bones More recent!) Meisenbach Haas. 
Bohlman and others found that various 
chemical and solid mate rials placed within 
the mctaphMis decrease the longitudinal 
growth of bone and that transplants of cpl 
ph) seal cartilage do not produce bone The) 
emphasized the need of a metaphyseal blood 
suppl) tor osteogenesis According to the 
clinical observations of Sever separation of 
the epiphtus usuall) takes place between the 
metaphm* and the epiphysial cartilage plate 
and as a result of the anatomical arrangement 



Flf I IXirlfd mate »»rp<k- Drcrc*rt o f tbr be*d »od 
*ud nwdaJ beodio* of tbe pcwonal end td fennjr 
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there m*) be no greej interference with the 
drculabon or vubOity of the epiphjteil 
cartilage columns Occasrorulh authors hare 
hypothecated the presence of physiological 
end arteries in the growth centers 

Since osteomyelitis Is to much more com- 
mon in children particular!) boyv, and often 
in the extremities external trauma ahrars has 
been considered a factor In localizing such a 
focus Likewise trauma to the arriculir *ur 
face and subchondral bote tissues ol epi 
nhysea is thought b) man) to be responsible 
for the various forms of osteochondritis. Such 
Injuries as these are not similar to the trauma 
of weight bearing during which coxa vtra 
deformlt) at the hip is produced or an epi 
phyna is slipped resulting from some under 
lying alteration in the structure of the bone 
or cartilage- According to Reischauer and his 
statistics, trauma probabl) Is of no impor 
tancc In tbe on gin or localization of osteomve 
Utb or tubcrculoju of bone He conaidertd 
that these diseases attack the metaphyses 
because of active cell proliferation and tirsoc 
metabolism in certain metaphvses more fre- 
quent 1) than others because of a greater 
rate of growth. 

In an extensive review of neerrms in differ 
ent bones, Harbin and Zollinger correlated 
these diseases often referred to by varum* 
specific name? Into one group known a* 
osteochondritis of the growth centers They 
believed that the edologv of these is unknown 
but that direct trauma or indirect as a result 
of increased stress and strain from the bodv 
forces settn important while heredity ro aV 
be a factor W arefle stated that slipping of tbe 
head of the femur may be due to Jocahzrd 
osteomaUda which tending to occur hi the 
areas of most recent! \ formed bone weaken* 
the attachments of tbe epiphvse*] cartilage 
In his discussion of tuberculosis of bone 
Obenrimmer emphasized the resemblance 01 
these cuneiform regions of necrosis In articular 
extremities to infarcts. These fod are sub- 
chondral and usual!) triangular the 
toward the articular surface. He condooeo 
that the genesis of these necrotic region* a 
not understood and 11 tbej are true infarcts, 
emboli in some of the vessels or an obliterating 
endarteritis should be found 
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In his discussions of silent foa of osteomye 
litis and chrome fibrous osteomyelitis, Phc 
mister (31 32) stated that these lesions often 
are metastatic, remain symptomless for a long 
time, and usually occur near the ends of 
bones. He said that the etiology of these 
lesions is not known neither do we know the 
relation of chronic fibrous osteomyelitis to 
bone cysts osteitis fibrosa cystica giant cell 
tumors and pyogenic osteomyelitis Accord 
ing to his views embolism and infarction may 
play a rfile in the production of some of the 
lesions but pyogenic bacteria of low virulence 
must also be present because some of the 
cases of chrome fibrous osteomyelitis reported 
could not be explained on an aseptic necro- 
sis basis alone Compare cultural a green 
producing streptococcus from a lesion m the 
astragalus that histologically was similar to 
osteitis fibrosa. Greenwood, Pease Phemlster, 
Brunschwig and Day (33) and many others 
haw isolated various organisms from pa 
Lents with Koehler’s Kienboeck s Osgood 
Schlatter s, and other related diseases which 
often are placed in a group as asepLc necro- 
ses or osteochondritis of individual bones 
According to Hallcrmann arteriosclerotic 
changes of the nutrient blood vessels of the 
upper end of the femur are often associated 
with osteoporosis of that portion of the bone. 
It seems that practically all diseases of bone, 
except those attributed to dietary or glandular 
disturbances have characteristics in common 



Fifi 3 New bone (involucmm) format** which took 
place outixle the dentahxed cortical bone near the prcrci 
mat end of a femur 8 day* following infarction earned 
by the Injection of the agglutinated dead ttaphylococci. 


which probably axe associated with peculiar 
structural arrangements of the subchondral 
tissues that make them more vulnerable than 
other bone tissues to disturbances m blood 
supply The individual differences among 
these diseases therefore may be based upon 
the presence or absence of infection, and If 
infection is present, upon the mass and vim 
lence of that particular organism 

Experimental studies have aided little in 
understanding fully the infection and necrosis 
of bone tissues Senn refers in his text to 
experiments by Struck Krause Mueller and 
Rodet who injected animals Intravenously 
with pyogenic organisms, usually staphy 
lococa Isolated from osteomyelitis and noted 
acute suppurative lesions in bones joints 
and many other tissues They often found the 
fod m bones of young animals near the epi 
physes without accompanying fracture or 
other external evidence of Injury Mueller 
also produced In young animals a few c h arac 
tenstic foa by injecting tuberculous material 
Recently Schulze observed similar results 
which support the view of Lexer concerning 
the mechanism of localization of foa in bones 
Jackson noted wedge shaped regions of necro- 
sis in the metaphyses of bones during an 
attempt to produce arthritis in rabbits by 
the intravenous Injections of streptococa 
From his studies of experimental osteomye 



rt* 3 hypoplaila of oMlncmtioo In the epi 

phr»ea] cartUapc beneath the head and great trochanter of 
a femur 8 day* after Infarction by agglutinated killed 
•taprrytoeocu Beneath the cartdagejJate of the tro- 
chanter liito called Hoc of arrested growth. Xio. 
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litis in dogs, none of which lived longer than 
48 hours Starr concluded that infection starts 
m the raetaphyses extends along the epl 
physeal line to the cortex and periosteum and 
prohabl) spreads along the shaft through the 
Haversian canals Kuwahata produced ab- 
scesses in bones of young but not of adult 
guinea pigs b> injecting a strain of Staphy 
Lococcus aureus into the heart The incidence 
of the abscesses was much greater when the 
diet of these a n i m a l s was deficient in vitamin 
C He suggested that a peculiar vascular 
arrangement m the metaphyses and less 
resistance of the tissues than elsewhere ma> 
pla> a part in localisation of the fod Halde 
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man and others studied the acute osteomye 
litis in animals produced bj injecting a cul- 
ture of a pyogenic organism through an open 
ing in the cortex. Such experiments do not 
repeat the conditions w ith spontaneous lesons 
and do not aid in understanding whj m ogemc 
Inf ectxms occur in certain regions of bone. It 
seems there arc no controlled observations of 
lesions produced in bones where living and 
dead bacteria hate been used as emboli, thus 
determining an) relation between bland or 
septic infarction to focal necroses of bones 
Abo the exact location and tissue structures 
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rtf 8 Wedge-Shaped tcute metaphyseal subchondral 
■bsoras of the proxlnul end of A femur t cUys after 
reeciruM ogglutinaled living orgmnmi in a mspermac of 
charcoal There u beginning separation within the epi 
phyiemllree Xit> 

of early lesions have not been studied in 
detail either clinically or experimentally m 
animals 

EXPERIMENTS 

A hremolytic strain of Staphylococcus 
aureus cultured from the blood stream of a 
man with a subperiosteal abscess and fatal 
septicaemia was injected through the principal 
nutrient arteries of the femur of rabbits by 
the method used for infarction of this bone by 
a particulate suspension of charcoal (17) To 
agglutinate the organisms and partially or 
completely sterilize the suspensions from o 1 
to 04 cubic centimeter of one tenth normal 
sulphuric aad were added 3 to 48 houre before 
injection The suspensions were obtained by 
washing 34 hour agar slant cultures with 1 
cubic centimeter of normal salt solution The 
degTce of agglutination usually marked was 
demonstrated by gross and microscopic exam 
mations and cultures of the suspensions were 
made at the time of injection It was thought 
that mildly septic infarcts compatible with 
life could be produced by decreasing the num 
ber and virulence of organisms acting as 
emboli 

Rabbits between 3 and 8 weeks of age were 
chosen in order to study the localization in 
active growth centers of bland and septic 
emboli The agglutinated coed were forced 
into the chief nutrient arteiy of the shaft by 



Fig <? Multiple wbehendrai ibicma oi the rreal 
trochanter and maAed necrosn in the cnetaphyw* of the 
femur In Figure 8 There is beginning liquefaction within 
the epiphyseal cartilage pUte Xq. 


retro grade injection through the femoral 
artery with other outlets temporarily ligated 
In a similar way, the suspension was directed 
through the deep femoral artery one branch 
of which enters the trochanteric notch of the 
femur another encircles the capsule of the hip 
joint and a third becomes the pnndpal source 
for the vessels m the hgamentum teres Be 
cause of the small caliber of the latter vessels 
exact and well controlled isolated infarction 
of the head of the femur was not possible 
Material introduced into the principal nutnent 
artery of the shaft was directed almost entirely 
to the medullary canal of the diaphysis A 
small amount occasionally was distributed to 
the periosteum 

Each rabbit received from o 3 to o 6 cubic 
centimeter of the agglutinated living or killed 
suspension and died or was killed from 12 
hours to 48 days after operation A few were 
injected with non-aggiutinated living staph y 
lococa but all died within 3 davs The 
animals that received killed organisms be 
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ha\ed like rwnnal annuals except occasional!} 
one favored the injected leg in hopping and 
held it partiall} flexed at the knee and hip 
Several of tbe animal* iniccted with living 
organism* died within 24 hours after opera 
tion other* lived a* long as 17 dav* depend 
mg upon the mas* injected and tbe viabfllt} 
of the coca a* determined b> culture at tbe 
time of operation The local disability of the 
leg produced b> septic emboli was propor 
Uonate to the seventj of tbe osteomyelitis and 
it varied irom alight decreased weight bearing 



to marked rigid flexion at the hip and knee 
■\ pure growth of staphylococcus similar to 
the strain injected was obtained from joint* 
with exudate that were contiguous with the 
femur* injected 

The femur* were fixed in KJotx solution No 
1 containing formalin to 10 per cent, decalci- 
fied with 4 per cent nltnc add and cut Into 
proximal middle and distal segment*. Thor 
blocks were then doubh embedded in cefloidm 
and paraffin from which sections were cat and 
stained with hasnatosyiin and eosin 

A* a further control on anemic Infarction hi 
the femur in young rabbits and for comparison 
with embolism produced by this strain of 
agglutinated staphylococcus, one group of 
anunnls received a suspension of charcoal m 
5 per cent gum acada according to the above 
procedure 

RESULTS or ECPZBIMEJJT8 

iggiutinaled suspensions of killed Stifkyf*- 
cocchs a urns Gross examination of injected 
femora demonstrated Infarction and subse 
quent changes similar in general to tho»~ 
observed after oedusion of the medullary 
blood vessels by charcoal and significant of 
interference with growth of the bone abtbty 
to bear weight and of osteogenic reaction 
within tbe periooteum The disturbance 
in overall length growth of the bone amounted 
to as much as 1 5 millimeter* m 8 days ana 
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Fig 13 Compktt ntcnru* o{ the h«d »nd it* epcphy»e*l 
hoe »nd focal necrom of the txck of a femur 8 day* 
after »eptfc Infarction by »gfilatn«ted living staphylococci 
Tbe short oeck i» de pt twed and form* a nght angle with 
the shaft X5 

this shortening was greatest at the end of the 
bone receiving the largest amount of the 
material injected Femurs infarctcd for 3 
weeks or more tended to regain this decrease 
m length Necrosis in the neck of the femur 
often produced shortening and medial bending 
of this portion and allowed the head to droop 
(coxa vara') and rotate forward When the 
head epiphysis was infarcted along with the 
proximal roetaphytas of the shaft it seemed to 
flatten slightly and overhang the neck at its 
shelving edge Occasionally the external sur 
face of the cortex most prominent near one 
end of the shaft was roughened by new bone 
and the soft parts were removed with some 
difficulty Necrosis was not observed in the 
knee or hip joint capsules or m the other soft 
tissues of the thigh after injection of killed 
agglutinated organisms 
Histological preparations of femurs that 
rcceiv cd killed agglutinated organisms through 
the nutrient artery to the shaft demonstrated 
infarcts and amende necrosis confined almost 
entirely to the metaphyaes and endosteum 
The smaller and more recent infarcts were 
wedge shaped and were situated m the tissues 
immediately beneath the columns of epi 
physcol cartilage without noteworthy changes 
in the medullary tissues of the dtaphysts or of 



Fist i* SqrfK necro*i* o{ the inner and Umx reaction 
within tne outer lameU® oi the corte* «n the lemur of 
Figure 1? There h also ptrtial netrw* m the adjacent 
marrow Omucs Xi6 

the adjacent bony epiphysis About one- 
fifth of the epiphyseal cartilage plate along 
the edge in apposition with the base of the 
infarct of the metaphysis also was necrotic 
and a definite line of demarcation was present 
between it and the remoimng living portion 
Occasionally there was partial separation 
within the epiphyseal plate along this line 
Large infarcts occupied the entire metaphvsis 
and in these the necrosis was most marked 
about the columns of ossifying cartilage 
toward the center of the growth region The 
infarcts were poorly stained fragmented med 
ullary tissues and devitaiixcd bone and 
cartilage with considerable peripheral hremor 
rhage When the changes occurred In the 
cortical bone opposite the metaphysis there 
usually were similar regions along the endos 
teum of the shaft elsewhere but still without 
noteworthy alteration in the medullary tissues 
of the central portion of the shaft 

iDfarcta present for 6 days or longer demon 
strated a separation and reorganization proc 
ess present on all sides of the wedge except at 
the base beneath the epiphyseal cartilage 
plate This consisted of many small blood 
vessels in a loose poorly cellular and oedema 
tous fibrillar stroma that invaded the dfebna 
of the necrotic region It later became more 
dense fibrous with a few clear spaces and a 
\ anable number of osteoclastic giant cells 
Compact and spongy new bone was formed 
when the Infarct extended to the cortex and 
often new osseous tissue was laid down out 
side the cortex in the form of an mvolucrum 
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The metiph) seal surface of the cartilage plate 
remained necrotic until organization of the 
infarct but the columns above continued to 
grow without being ossified »o that frequent!) 
the growth line was as much as three times its 
normal width. Over g rowth of the cartilage 
did not occur at the periphery of the epiphys- 
eal plates because of penosteal and cap- 
sular collateral circulation This was espe 
aaD) true at the posterior edge of the distal 
plate where man) musde tendons insert and 
at the bp of the bead epiphvm where the 
capsule of the hip Joint is attached to the neck 
of the femur As organizing tissues replaced 
the infarcted region and where the blood 
suppl) was adequate the long columns of 
epiphyseal cartilage cells narrowed to about 
their former length and osteoid tissue and new 
bone were formed in Irregularly arranged 
Interlacing spicules The level of the meta 
phyaeal surface of the plate at the time of 


infarction was frequentl) marked b) trans- 
verse spicules, some of which extended en- 
tire!) across the marrow cavity \ easels occa- 
sional]) pierced the central portion of the 
growth line from the epiphyseal body and 
aided in restoring function to the growth cen 
ter When the injection of emboli was made 
such that a bony epiphysis was infarcted with 
its corresponding metaphysis, there was com- 
plete necrosis of the conjugal epiphyseal 
cartilage and a tendenc) for it to be narrower 
than usual and collapsed. This was most 
marked in the epiphyseal cartilage line of the 
head of the femur where the force of weight 
bearing caused the bead to droop and to 
overhang the neck. Impaired nutrition and 
growth produced shortage of the neck and its 
angle with the shaft was more acute than 
normal 

The primal) etc of embohe Infarction of 
the femoral epiphyses was beneath the arbe 
ular or other cartilage and was similar to 
metaphyseal infarcts beneath epiphyseal Coes 
of the diaphysis Such Infarcts of the head of 
the femur were usually accompanied by re- 
gions of necrosis In the correspon ding acrtaboh 

and harersian fat tissues at the base of the 
hgamentum teres. 

Necrosis m the femurs produced b) carbon 
emboli was more marked and extensive in the 
medullar) tisrccs of the shaft than after the 
injection of dumps of dead coed- There were 
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less definite deposits of the material beneath 
the columns of ossifying epiphyseal cartilage 
and more occlusion of larger vessels due to 
the greater size of the carbon particles. 
Revascularization and organization of the 
charcoal infarcted tissues required a longer 
time and the ultimate fibrous tissue replace 
merit eras more dense The killed organisms 
produced more profound changes In the 
growth centers and seemed to ehat greater 
necrotic bone destruction by giant cells 
(osteodasts) than the charcoal emboli 

Agglutinated suspensions of Itnng Slaphylo- 
couus aureus The gross alteration in size 
and contour of femurs infarcted with living 
were similar to but more marked than in those 
that received Injections of killed organisms 
In addition several joints contiguous to 
infarcted metapbvses contained exudate from 
which a pure culture of the organism was 
obtained Some of these joints at the distal 
end of the femur were associated with hque 
faction necrosis of the metaphysis and patho- 
logical fracture through the epiphyseal carti 
lage plate There were no abscesses of the 
soft tissues 

Microscopic examination demonstrated an cc 
mlc necrosis according to the pattern de 
scribed for bland infarction combined with 
exudative inflammation The latter agent 
intensified the hemorrhages and necrosis and 
elicited a marked infiltration of polynuclear 
leucocytes about the septic infarct This 
acute pyogenic osteomyelitis very definitely 
and constantly began in the so called growth 
regions with a few small foa in the inner 
layers of the cortex. In preparations of recent 
infarcts there were masses of coca wedged to 
the apices of the lacunar spaces between 
strands of calcibed cartilage matrix These 
collections were present also beneath articular 
and other cartilage of infarcted epiphyses and 
occasionally within the haveraan canals of the 
cortex, but not m the medullary tissues of the 
shaft The intimate association of the site 
of beginning abscess formation with the 
very tips of the spaces between ossifying 
strands of calcified cartilage matrix was 
striking Partial or complete separation reg 
ulariy occurred within the epiphyseal car 
tillage plate at the base of the metaphyseal 


infarcts. The line of separation in histological 
preparations was straight and uniform Its 
position corresponded to the limits of carti 
lage necrosis and to the line demarcating the 
extent of necrosis in epiphyseal plates at the 
base of infarcts produrcd bv bland bacterial 
emboli That portion (about 80 per cent of 
the width of the plate) remaining attached to 
the bony epiphysis usually maintained its 
viability except when the epiphysis was 
infarcted with the metaphysis There often 
was a narrow localized zone of tissue reaction 
on the epiphyseal side of the cartilage plate 
after septic infarction of the growth center 
but this was slight compared to the reaction 
on the metaphyseal ode of the conjugal 
cartilage 

When the metaphyseal abscesses were 
sufficiently large to extend to the cortex 
there was exudate in the can ah cull of the bone 
and occasionally beneath the periosteum 
Necrosis of the subperiosteal tissues eliated 
a marked cellular and fibrous tissue reaction 
of the periosteum dead bone absorption and 
new bone formation Complete separation of 
the epiphysis occurred when the wolling-off 
process here at the periphery of the cartilage 
plate was unable to maintain viable tissues 
between epiphysis and diaphytas. The amount 
of new bone formation finvolucrum) about 
the infarcted portion of the shaft depended 
upon the amount of damage to the cortex 
and it varied from none to a wide layer 
Occasionally the periosteum also was nec 
rotic, in which event no involucrum formed 
and consequently the metaphyseal portion of 
the shaft collapsed 

The waQmg-off and reorganization process 
in septic infarcts seemed to proceed more 
slowly than those produced by bland staphy 
Iococcub emboli Septic necrosis produced 
more new cortical and spongy bone greater 
injury to the epiphyseal plates, and more 
disarrangement of the medullary tissues of 
the metaphyses than did the aseptic infarcts 
In a few bones there were circumscribed 
regions of necrosis like encapsulated abscesses 
and with the return of growth activity in the 
corresponding cartilage lme these were pushed 
farther away from the epiphyses The new 
bone formed outside infarcts of the endosteal 
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tissues rns always well delimited from the 
dead cortical bone by cellular fibrous tissues 
contai nin g osteoclastic giant cell*, but seques- 
tration was not observed 

£1 ALOATTON OF EXPEKDfENTB 

The mtra arterial injection of add killed 
and agglutinated staphylococci through nutri 
ent vessels of the femur in growing rnbbiU 
has demonstrated that infarct* and tubse 
quent change* of bone can be produced b> 
bland bacterial emboli These infarcti re 
•enable those produced by a particulate suspen 
ucn of charcoal and probably no chemical 
factor from disintegrating bacteria is added 
to the embolic disturbance of circulation The 
dumps of coca were considerably smaller 
than the individual carbon particle* and fewer 
particulate bacterial masses were injected 
For this reason and because the bacteria were 
more readily removed from the tissues than 
the carbon the Inlarcts were smaller they 
stimulated lew tissue reaction and healed 
more rapidly Where the emboli contained 
living bacteria certain changes were noted 
which relate to septic and aseptic diseases of 
bone 

The wedge shaped regions of necrosis were 
intimate!} associated with to called growth 
centers because of the peculiar vascular 
arrangement and blood supply of subchondral 
tissue* The localization of the Infarct* and 
collections of living staphylococci between 
the strands of calcified epiphyseal cartilage 
demonstrate that this is the site of lodgement 
of embolic material Killed organisms were 
not demonstrated cb recti y beneath the ossify 
ing cartilage because the bacteria were small 
In number and rapidly disintegrated in the 
tissues Carbon partides did not reach these 
tissues as a rule because they were too large 
for the caliber of the vessels. The terminal 
capillaries in the finger-Uke tissue spaces of 
the metaphyses, which erode the epiphyseal 
cartilage matrix in the process of growth 
probably are not loop* but rather are thin 
walled tubes which elongate as the erosion of 
cartilage progresses The absence of abscesses 
m the soft tissues, even when living agglu 
tins ted bacteria were injected into the deep 
femoral artery supports this belief Appar 


ently the dumps were •uffidentiy small to 
pass through the usual capillary bed Necroso 
beneath ossifying cartilage and epiphyieal 
separation even when the coca were not 
agglutinated also favor a distinctive capillary 
pattern in the growth centers This capillary 
arrangement is present beneath all cartilage of 
the epiphyses but the number of actively 
proliferating vessels Is probably dependent 
upon the amount of bone formation* Since 
growth in length occur* in the metaphyses, 
these tissue* are more vulnerable than the 
subchondral tissue* of the epiphyses where 
growth is by expansion. Following eroboEc 
occlusion of the capillaries there was retro- 
grade thrombosis the extent of which de- 
pended upon the size and number of parti da 
injected and the collateral circulation The 
tissue chances with Infection added to this 
vascular disturbance by mycotic emboH 
depended upon the virulence and mass of 
living organisms Therefore It ft possible 
dinically to have all stages between anaemic 
infarcts and acute abscesses from bacterial 
emboli either pyogenic or spedfic as tuber 
culoais 

The tissue* in the center of the metaphyses 
were more vulnerable than those beneath the 
periphery of the epiphyseal cartilage plates 
because the latteT have a periosteal blood 
supply This was demonstrated by regular oc 
currence of email Infarcts beneath the center 
of the epiphyseal cartilage and by ingrowth of 
blood vessels and reaction tissues from the pe 
rfpheral portions of the metaphyau and from 
the periosteum Further necrosis of the met 
aphyseal ends of the epiphyieal cartilage 
columns and interference with ossification 
were not so marked near the cortex particu- 
larly m regions opposite the Insertion of 
muscles and tendons Infarcts at the distal 
end of the femur tended to be slightly above 
the center of the plate since the articular 
cartilage extends far up the bone anteriorly 
and the penosteum has no masdr at tach 
menu Complete separation in the epfphy** 
line occurred onl) when the region of necrosti 
Included the cortical and penosteal thwoes oi 
the metaphyris- . 

Assuming that periosteal collateral arcina 
tion to metaphyses is a constant or uniform 
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neck (coxa van) and the neck rotated ante' 
Hotly bo that the entire femur was displaced 
inward slightly Infarcts In the head of the 
femur caused this epiphysis to flatten and 
overhang the neck at ita shelving edge. 
Femurs inf dieted for 3 weeks or more partially 
regained the growth deficiency either by 
hyperplasia in an unaffected growth center or 
organization and resumption of function of 
the infarct ed metaphysis. 

Transverse spicules of bone often were 
observed in Infarct ed metaphyses after organi 
ration and return of function to the growth 
centers. These marked the level of the ends 
of epiphyseal cartilage columns at the tune of 
infarction and they correspond to the *> 
called lines of arrested growth described bv 
many authors (6 14 aO In vinous acute 
nineties and metabolic disturbances. 

smnuRT 

Masses of bacteria living or dead maj act 
as emboli in produang septic or aseptic 
infarcts in bone The subsequent changes are 
modified b> infection when the infarcts are 
produced bs infected emboli 

These infarcts occur regularly beneath 
owfving cartilage espeaalH in the meta 
phases due to relative poor collateral drcula 
tion in subchondral tissues and to the presence 
of open end-capfflanes Immediately beneath 
osmiying columns of cartilage. The occur 
rence or foa m some metaphyses more than 
In other* probably is dependent upon the 
diameter of the epiphyseal cartilage plate 
and the rate of bone growth within the meta 
phyns 

The extent of bone destruction and subse- 
quent distortion depends upon size of the 
Infarct and if Infected further upon the mass 
and virulence of the bacteria. Exudative 
arthritis may follow the spread of a meta 
physeal focus of infection along the epiphyseal 
Une to the periosteum. 

Metaphyseal growth centers and the adja 
cent portion of epiphyseal cartilages obtain 
their blood supply from the periosteum and 
nutrient vessels of the shaft. The epiphyseal 
portion of the cartilage plates, about four 
fifths of the thickness depends upon the 
circulation of the epiphysis Separation of 


epiphysis and diaphyns occurs along a plane 
between the limits of the two sources of nutn 
txm within the conjugal cartilage plate 

The stimulus of necrotic cortical bone and 
adequate periosteal blood supply are neces- 
sary for the formation of new compact bone 
(involucrum) 

Lines of arrested growth may be present lu 
metaphyseal Infarcts produced b> dumps of 
living or dead staphylococcus aureus 
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SYMPATHETIC TOM Y AS A PRELIMINARY TO THE OBLITERATION 
OF POPLITFAI ANEURISMS 

With a StrooEtnoK as to SnrrATmmc Rlocx is Cams or Licvrcat, Strruaa, or 
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estimated by the writer to real between 8 and 


15 per cent This approximation takes into 
consideration a probable number of untuccets 
hil awe* which are not reported In the litera 
ture and for this reason the figure it higher 
than that obtained by Professor Matas (6) 
who found among 154 personal and reported 
cam, of popliteal aneurism operated upon by 
his three methods of aneurUmonhaphy up to 
1915 8 case* of gangrene or 5 a per cent 

Doctor Matas' personal suocets has been 
extraordinary and the papers indicate that in 
bis own cases he hat had practically no gan 
grene This splendid achiesement has been 
obtained first by the use of his compressor 
(4) and testa for determining the adequacy of 
the collateral circulation (5) Koond by a 
correct dim cal judgment aa to the type of 
anrunamorrhaphy indicated, and finally by’ 
Mnct. adherence to the prinaples of hit opera 
tioni (3) 

Nevertheless, if others thare my feeling they 
approach the obliteration of a popliteal aneu 
rhm with misgivings and will be grateful for 
any aid which may provide farther assurance 
that the collateral circulation wfll be adequate 
Twice in cases of my own I have observed the 
development of a false aneurism during the 
preparatory a or 3 weeks of repeated com 
prewiem of the femoral artery above the sac 
bv Matas method In neither instance wat 
any direct pleasure exerted upon the tac 
itadf and I do not believe that the false 
aneurism* aroae because of Instrumental dam 
age to the walls of the true iaa The pretence 
of an enlarging falte aneumm causes com 
pression of the motor and aentory nerve fiber*. 
Increases the discomfort of the patient, bur 
ries the operator to carry out hit procedure 
before the time he would otherwise elect, and 

n tfc* »t s*r»arr •( tk* tf»MT«T •! lw* 
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increases the likelihood of Infection in the 
field either before or after the operation, or 
both An advantage would be gained if an 
obliteration could be done tafely at any time 
after admission to the hospital even almost 
Immediately If indicated 

In the first case of which I speak the cob 
lateral circulation at tested by the method of 
Matas was doubtfully satisfactory The dor 
tails pedit and posterior tiblal arteries were 
palpable but were weaker on the tide of the 
aneurism A tympathetectomv was considered 
but wa* not carried out Immediately after 
the obliteration of the tac the appearance of 
the toes and foot was discouraging and the 
outcome in bnef was a mid thigh amputa 
thra necessitated by gangrene. 

In order to avoid a possible repetition of 
this unfavorable result it wa* determined in 
the second patient to take advantage of the 
work of Muivihlfl and Harvey who thoaed 
by well controlled experiments on dogs the 
tremendous advantage to be gained in the 
immediate postoperative penod if a tym 
pathetectomy is done at the time of the tig* 
tlon of the external iliac artery When the 
sympathetertomy wa* not earned out the 
subcutaneous temperature of the correspond 
ing foot dropped gradually over a penod of 
2 to 7 hours to or almost to room temper* 
tore remained there for from a to b hour* 
then gradually rose to body temperature on 
an average of 13 hours after the ligation of the 

external Iliac artery On the other band when 
the sympathetectomy had been performed the 
drop in temperature did not occur Sym- 
patnetectomy prevented, therefore, an 8 to 
14 hour period of partial Dchtcml* It u *+ 
sumed that these experiment* on dogs m*y 
be applied directly to the popliteal artery © 
m*n and there appears to be no reason w 
doubt the correctness of thi* view Sum 
Lchtemia if applied to an already dlse**« 

I itlllfa ■■ ■«< til t-»» — 1 • — ■ — • 1 -nfl-cen ,-r ~' 
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curved kraghiuSatl [odilon, convex media!!} * at 
made over the popHteal «p*cc The •emiaiem 
tmnoas ma*cJe ni loan d thinned oat and dis- 
placed No nerve tranks large veins, or lymph 
node* were erpowed. The deep ftscU tu Incited 
over aboat 8 centimeter* of the tneprixrnil surf*oe, 
which r*s discoiored with blood pigment aod some- 
what cedematoo* The circulation wai temporarily 
occluded by * blood pre**arc cuff which hid been 
placed around the upper thigh. The uc when 
opened ioagltudinaliy was found to be 3 mUflroettrs 
thick, and contaioed fresh and old biood dots as 
large as one and one half adnlt fists The posterior 
•uriaces of the femur aad tibia were palpated but 
there was no break through to the bone or Joint 
space The endothcHain was intact a boot the tipper 
and Lower orifices and along the externa] side 01 the 
uc, but ekewhere the lining was shaggy and false 
and extended upward and downwara Irregularly 
between the muscular layers Closure of the upper 
and lower orifices was accomplished with fine Inter 
rnpted silk aatures On removal of the pressure 
from the femoral artery above, there was only alight 
ocuing Cine geniculate vessel was closed from the 
inside and the Urge sac was obliterated with three 
layers of interrupted silk aatures Tbe deep and 
superficial fascia was dosed with Interrupted silk 
without drainage A looac bandage and posterior 
plaster *phnl were applied and tbe patient was re 
turned to bed with the leg slightly below the level 
of tbe heart and with a warm cradle over the 
extremities 

From the brat there was do doubt as to tbe ade 
quacy of tbe orcuUlion Color returned to the 
nails almwt Immediately after release of com- 
plex* >on and the return was as rapid or slightly more 
rapsd than on the opposite aide Forty-eight hours 
after operation there could be felt and seen a polsat 
ing artev beneath the skin on tbe anteromedial 
surface or the knee The dorsalis pedis and posterior 
tibia! vessel* on the right remained pulseless The 
alight fever and the peroneal paralysis perriated and 
the deep tissues beneath the cleanly healed external 
woon d gradually became more swollen On the 
nineteenth day after operation a soft, deep, Indolent 
abacus* was opened, and about roo came centimeters 
of odcriew, SUpfayiococcn* aareas pas waj cvacu 
ated Thereupon the temperature returned to a 
consistent normal for the first time dace admladon 
and the wound healed rapidly The motor paralysis 
was atiD present on discharge 00 July 3 z igj 4 - 
Had it not been that due to the enlarging 
false aneurism and the pain the sac must be 
obliterated promptly I should have been 
tempted to await the arrival of the pavaex 
apparatus (a) which Doctors Mont Reid and 
Louis Herrmann have so kindly sent ns from 
Cincinnati for use in the vascular dmlc and 
I would fed more enthusiasm in reporting the 
evident benefit of preliminary sym pa the tec 


tom} in this case, were It not for the fad that 
the procedure will without doubt shortly be 
superseded b> the use of thar effective stlmu 
Hot of collateral circulation By its use the 
diameter of tbe collateral arteries can not onh 
be increased before operation but the entire 
limb may be placed m the boot under negative 
pressure immediately after operation, in tin* 
way counteracting the tendency toward sym- 
pathetic overact ton in a limb recent!} trauma 
Used In fact the limb will be subjected to 
the negative pressure before tbe passive this 
tation due to the spinal anaesthetic, if such be 
used has worn off so that the precious cot- 
laterals may never be subjected to the action 
of the sympathetic fibers until the penod of 
jeopardy is passed. It 11 true of course that 
during the period before this apparatus be- 
comes general}} available the procedure of 
sympathetectomy or sympathetic block, may 
be 0} use in tbe case* under consideration and 
also in the management of other aneurisms 
and tumors which invohe large arteries of tbe 
extremities (1) 1 

A further suggestion may be made. It is 
probable that a temporary block of the ap- 
propriate portions of the sympathetic chain 
with alcohol will continue to be valuable in 
those cases In which because of the presence 
of fracture apparatus or dressings, tbe panel 
apparatus cannot be utilised I hast In mind 
especially serious fractures or injuries because 
of which it is found necessan to future of tie 
large arteries or those cases in which there Is 
present arterial thrombosis which play* a 
devastating part 

SUMMASS 

Lumbar gangbonectomy was performed as 
a preliminary to the obliteration of a popliteal 
aneurism thereby avoiding the constrictor 
actioo of the sympathetic fibers on tbe col- 
lateral arteries during the dangerous eariy 
postoperative period. 

In the same way advantage should be de- 
rived from sympathetic gangbonectomy ° r 
sympathetic block earned out before or 1 
mediatdy after operations or injuries which 
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invoke obstruction or threatened obstruction 
to large arteries of the extremities 
The rationale for thest procedures is con 
tamed in the work of Mulvihill and Harvey 
In suitable cases the pavacx apparatus of 
Herrmann and Reid should accomplish the 
same result without interference with the 
sympathetic fibers themselves 
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A REALIZATION that cervical *tnc 
tures arc of clinical importance mu 
impressed upon me very gradually in 
a dental to interest id the pet ho log} of chronic 
IcocorrboeA A survey of roj record* reveals 
frequent notations of cervical strictures as 
earl} as 1920 \et I did not awaken to an 
appreciation of their true significance until 
some years later 

In 1929 at the inaugural meeting of the 
Baltimore Obstetrical and Gynecological So- 
ciety I discussed the incidence and dim cal 
importance of cervical obstructions * To the 
best of mj knowledge these lesions, other 
than complete stenosis, and hydrometra and 
pyometia incident to cancer and to radium 
therapy had previously been reco mixed only 
as pathological curiosities, and there Is ap- 
parently stQi a tendency to overlook their 
rdlc In the etiology of pelvic disturbances 

II ■ »orr»+T im*wr t» ihtt «k« mftmo m omoJ 



r< 1 Cut 1 Noo-miinjaant, tmooroci obatroetjoe 
of endoemiT with cfakUoo *od pockrtini above oo n*ht 
The utfTTOB mwuWtarc wmi »oIft and *oule, and triable 
alrnoat to tb* point of ruptnram the pocketed rrpoo (Two- 
think actual sbe ) 


The frequency of obstructions of the cerrn 
should again be emphasized they are very 
common indeed But my chief aim at tha 
time is a presentation of important pathologi- 
cal changes which are encountered in the more 
senous case*. Id the hope of arousing greater 
interest in this subject 

Case i \ B aged 54 years, with a history of t 
norms I menopause at 48 yean, suddenly developed 
a profuse purulent hrucorrhcea 1 month prior to en- 
trance into the boapltal Aside from havtnj riven 
brrth to three heal toy children after normal liber*, 
the previous obstetrics) and gynecolcifki) history 
vii oecatlve There had been no instrumental** 
or infection to account for the sodden appearance of 
the purulent cBschane 

Attempted dilation under ameathesf* revealed a 
canal so firmly strict ared that the obstruction could 
not be overcome, and a vaginal hyiterectomy «ai 
resorted to The uterus, opened by anterior Induce 
after removal, had a constricted granular canal with 
multiple firm ocatncul bands aixi pocketed cham- 
ber* cootaminf purulent material above the wriow 
sites of obatructioo 

This case with muIlmJe strictures and 
pock clings of the uterus or unknown etiology 
complicated by infection of the retained se- 
cretion eventuating in postmenopausal pro- 
fuse purulent Jeucorrhcea, exemplifies the 
pathology which is often responsible foe 

senile vaginitis With cessation of the 
menstrual function and shrinkage of the cer 
vfcal lumen lesser lesions ol vtned etiology 
which cause no annoyance in earlier years 
auifice to make complete obstruction. There 
u first a retention of mucoid secretion then 
contamination of the retained material and 
finally a pyometra, or more commonly * 
seepage through of the purulent arm mid* 
ttoo when pressure aaffident to overcome the 
obstruction has developed within the uterine 
cavity A spontaneous cure may result but 
dilation or more extensive surgery rs uiusM) 
required 

Cast 1 E B trad 67 year*, mamed 4J >“*■» 
entered Paiaavant Memorial Hospital Jotf »J *Pif 
S be had one child, at tbe a*® of j* years, liter* ana- 
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and cystk gland «pww* X gK 

cult spontaneoua labor with normal recovery -Men 
struation, always normal, had ceased suddenly at 
the age of <0. 

The pa treat complained of s oat cry JeucorrftceuJ 
discharge of many year* durst! cm JufEident to re 
quire a pad. Occasional alight dark bloody spotting 
had been present for a yean a profuse gush 0/ thin 
dark fluid occurred * days before entrance Exam 
matron revealed a large cyatocele and a alight nmoaat 
of dark brown discharge from the uterus which was 
of generous size and descended nearly to the vulvar 
orfnee. The cervix was considerably lacerated the 
perineum relaxed. 

O^rf alien Dilation, accomplished without diffi 
cufty despite an obstruction In the upper cervix, wa* 
accompanied by paMage of several cubic centimeters 
of muenfd and watery brown retained secretion 
Curettage was abandoned because the uterine wall 
wsj found to be soft and thin, and perforation ap- 
peared Imminent The proltpaed uterus was then 
removed vaglnally, normal tubes and ovanea were 
palpated, the cystoceie was corrected and the per 
ineum repaired 

When the soft senile uterus, which was 4 Inches in 
length was opened, a tumefaction Ugh in the exnlo- 
cends was bisected. A similar nodulstion, In rise 
and appearance resembling the surface of a large pre- 
served strawberry was present on the posterior wall 
and terminated above at the level of the internal os 
of the great!) elongated cervix The body of the 


uterus had a capacious cavity, especially In the lower 
uterine segment, which was pocketed on the right 
the utenne wall was soft and senile thin, sad fnt hie 
almost to the point of rupture m the pocketed region 
above the tumorous obstruction. Remaining traces 
of accumulated dark fluid were still present here. In 
the wall of the fundus were a few small fibroids one 
protruding Into the cavity (Fig 0 
Jflcroscoplc examination revealed the tumefac 
tion of the endocemx to be a non malignant growth, 
consist} nr of s stroma honeycombed with a multi 
tude of glands and cystic gland apace* of varied size 
up to many mflllmetera In diameter Active pro- 
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Fig 4 Coe ) Tbe external ox n a xtcmatoos the cer 
rtcmJ jam} lor * ceuluoetcr mbcn n* nmnvmed tad npd, 
ponn* oxer fwWealy int • xacruktcd eartocerwx. Ihe 
m«D erf mhxb >u roajhmed and furromed (Tmo think 
actual use) 

liferauon of the glands u apparent but there u do 
evidence of mahgiuDcv (Tig* 3 3) 

In this case there had developed without 
discoverable came non malignant tumorous 
nod illations in the cndoccmx characterised 
b> glandular hyperplasia and multicystlc 
degeneration with the production of partial 
obstruction of the uterus 

Casc j E J age d 44 \ ears, married 11 years, 
entered Paasaxant Memorial Hospital July 13 1934 
There bad been an appended ooiv a removal of both 
faBojaan tubes and ooe ovarx and a reaedioo of the 
other ovan also a diagnostic curettage, in io'O in 
i»t Paul The fofloaing \c*r having rooxed to 
Chicago tbe patient ait given local treatment! for 
rebef of pemstrnt leacorrhrra Theae treatment! 
administered at van cat* tunes during iQro Included 
eodocervical applications of tincture of iodine and of 
silver nitrate of varied ftreogth It if recorded alao 
that the patient antlered from pelvic discomfort, and 
a setrufloctuanl maas »a» palpated In the region of 
the right broad ligament 

Ten years later m 030 »hen I first uw this 
patient there >u permtent pel toe pain, evidently 
from adhesions, and a ftst sued aoft mast «a» still 
present in tbe deep right pelvis \t tbe next visit In 
i<U4 Immediately before entrance into tbe hospital 
marked pehic distress mas stall prevent Tbe pa 
tient give history of regular roenstmatiod every 18 
da) 1 ! of 4 dava duration until tbe preceding vear 
rin« mbch trma the periods had become aflghtlv 
irregular but continued to be normal In amount and 


B inkss Tm 0 month* poor to entrance, unroediatdv 
being a menstrual period, tberc had been a 
den gush of yelloa fetid discharge This m a* profuse 
for i or j dava. followed b\ moderate frntattog, 
datT materx discharge mhkh pershted until entrance 
into the hospital 

Overall** The appendix, tubes, and manes acre 
found to be absent except for a tarry man in tbe 
right broad ligament In rnhfch ■ ere some remnants of 
ovarian liasue Ma«she peliic adhesions aimort 
completely concealed a beavv dragging uterus, to tbe 
right of sbicb * as the broad ligament ba'roorTbajpc 
accumulation jusl refereed to \ complete ab 
dosnfai) b» aterertorai a as performed and the asso- 
ciated ks>ocn acre attended to 
Tbe removed uterus aas of generous iut tjf 
locbo id length, tbe peritoneal surface atudded alth 
fibrous tag! the tubes absent At the tlmeofopemag 
the alerus the rrternaJ o* mil found tobeitonatoua, 
the cervical canal for U centimeter above in nar 
roa granular and rigid, pairing oxer auddenly into 
a sacculated space containing prune jioce material. 
The eodocervut in tbe uerulated region aas rough 
aod fureoae d (Fig 4) 

llicroacorrfc study ol the podeted rough endo- 
cervKal sail above tbe stnetured regkm rexesh ex 
tensive glandular hyperplasia, the columnar epJ- 
thebum of tbe gland* having undergone extensive 
rocttplxilm 1 ala squamous epithelium In some re- 
gions tbe squamous epithehum Is seen replacing tbe 
columnar cells lo other regions the process b com- 
plete and the sqaarnooa laver has attained roaarire 
Ihvckoeas Tberc is a marked tendeoex to profiler* 
tioo but no evidence of invasion (I ig* 3 °) 


In this cone the stricture of the kiaver cervix 
is evidently gscribable in part to infection 
in part to Instrumentation and local medlca 
tion Above the stnetured fncorapfecefy ob- 
structed lower cervix the epithelium of the 
pocketed and dilated endooervix subjected to 
the irritation of accumulated menstrual fluid 
anddAns. has undergone marked Jeucoplsac 
metaplasia into squamous epithelium 


Case 4 M C aged 1} \ car*, anmamed, entered 
Pauavant Memorial Hospital October it HJJ4 
Sbe had beta seen 5 tan prrvlooriv mben a Hat*- 
ti\e diagnoua maa made of chronic append ntu aod 
early endometriosis Tbe uterus at that U»e aas 
sharpie ante flexed Tbe pabenl then manoered else 
where and the appendix mas removed threap * 
UcBamey I nn v an the peh is mas not explored 
Upon her return to roe tbe patient stated list lot 
tbe past y ear there hid been continuous pdxtc 
comfort Menstruation mas fairly regular 
mg character excrocutmgti painM, ccvurw 
intervals of tt to sj days and mas of 7 da >* .tIL 
tion, muddv during tbe final daxs There had bam 
persistent iiri. bromn menstrual Horn for an enure 
month prior to entrance For many months there 
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Ft* 5 Civ j Photomicrograph of endocerafcal wmll 
above itncture (tee F»g 4) revealing leucopUoc metn 
pUna of columnar epithelium into squamous epltbdrum 
(The cavity In the illustration 1* a fold not the cervical 
canal) X to 

had also been a watery mucoid leucorrhcca asso- 
ciated with cramps, beginning a few dava after men 
Btruation and continuing for 3 or 4 dava 

Examination revealed the uterus aomewbat fixed 
and huddled in retrocearion the fundus curled an 
tenorh as in congenital anteflexion Nodulatlons in 
the cul-de-sac and in the regions of the adnexa were 
pathognomonic of endometriosis 
At operation a textbook picture of extensixe 
pelvic endometriosis was encountered It was noted 
that the fundus of the retrocessed fixed uterus 
pointed anterior!) and certainly bad never been retro- 
flexed Tarry cysts were present in both enlarged 
o vines blueberry and raspberry nodules and en 
dometnotlc adhesions completed the picture ( Fig 7) 

The opened uterus had a npd itomatoos canal 
in the lowermost centimeter with a bell shaped en 
docerweal pocket immediately aboye The endo- 
metrium of the body of the uterus was succulent 
and numerous small polyps were present 

In this patient with cxten&i\c pelvic endo- 
mclnoas and an upright uterus a cervical 
stricture had apparently produced dilation 
abow and retrograde spilling of menstrual 
dCbns and was the probable cause of the cn 
dometnosis 

Microscopic study of the pocketed endo- 
cervix at a level of a centimeter and more 
above the external os rc\ eals a surface co\ ered 
with festoons of hyperplastic glands In many 
areas the columnar epithelium of the glands 
is being replaced or has been replaced com 



Tig 6 Case 3 High power photomicrograph revealing 
squamous cell metaplasia of erydocervir of uterus shown in 
Figure 4 X 00 


pletely by squamous epithelium The squa 
mous layer often attains a considerable thick 
ness but there is no evidence of invasion or 
other changes characteristic of malignancy 
(Figs 8 9 10) 

The pocketed endoccmx of this patient was 
undoubtedly bathed in retained secretion 
just as in Case 3 And again we find extensive 
squamous cell metaplasia From these cases 
it would appear that the pocketed mucosa 
above cervical strictures is peculiarly pre- 
disposed to metaplasia and in this we find 
two features of special interest (1) a possible 
source of the cells which give rise to squamous 
cell endoccmcal cancer and (2) an irritating 
retained secretion which may be a stimulant 
to cancerous growth It should be emphasized 
that we have noted repeatedly the peculiarly 
lmtating qualities of retained fluid which 
escapes into the vagina and bathes the vulva 

Case 5 \\ K aged 38 years mamed 4 > ears, 

nulliparoua, entered Passavant Memorial Hospital 
July 30 1034 Increasing pelvic discomfort and 
severe dvamenorchnea were the chief complaints. 
Menstruation was fairly regular but prolonged and 
characterized bv premenstrual spotting for a week, 
followed by the passage of dots with establishment 
of the flow 

At operation the ovaries were found to be eon 
verted Into tarry cysts the left containing appruxi 
mately a htCT of dark bloody fluid, the right one-fifth 
aa much The upright body of the uterus was of 
double normal sixe and contained multiple small 
fibroids 
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Fif 7 Case 4 Prhrmdufa<tnn«*ma pat wot with an upright ol mis, a cervical Unctnrc, *kt»o abcrv 
the Dncturr »qa»moo« cril mrtJLptaui erf the eodocerv cal columnar epfthebum, utd uterine polyp* Retuowl 
vent mi »bo\ the tincture m probably ■ (setor rw producing the metapiuM rrtrojTxk «pdboi of co- 
trnal dfto* ihroogh the (aJbgwan tabes may bare a used the endorortrinstt (Two-third* setual dtt ) 


The uterus was opened liter remora I and a rt* nu 
lar endometrium *at encountered It was puckered 
hat not defatuieh obstructed at the external a*, and 
at the internal os mas a rounded tumefaction almllar 
to those found in Caie i more than a centimeter in 
length »ilh associated pud. erica of the Indurated 
mucosa and distinct narrowing of the lumen 

It is to be noted in this case as in Case 4 
that pelvic endometnods developed despite 
the upright position of the uterus And in 
conformity with m> previous experience in 
patients with endometriosis and a well placed 
uterus interference with uterine drainage was 
again encountered the obstruction in this case 
being a cystic tumorous thickening at the in 
ternal os 

Microscopic study of the tumorous area 
reveals fibronc tissue honeycombed with in 
numerable glands and cyitic glands (Fig 11) 

It would appear that tumorous obstructions 
of the cervix (see also Case j) raaj be com 
posed of hyperplastic glands and stroma Thu 
tissue is not bathed in retamed secretions and 
seemingly there is no tendency to metaplasia 
of its columnar epithelium. 

Cue 6 R S aged 41 years, entered Pmmit 
Memorial Ho*p*tal December 5 1930 At the age 
of »g >e*ra, the uterus had been dilated foe rebel of 


sterility without result There was do history of 
other instrumentation or of pelvic infection Men- 
struation was normal and regular until 0 mooth* be 
fore entrance, when It became eHTOcutlngiy painful 
and very profuse and of a brownish character muck 
of the time 

Ofertittm Although there was a dark bloody dis- 
charge from the uterus, the cervical canal would wot 
a dmi t even the finest Hegar dilator \t abdcminal 
hysterectomy the tubes aod ovaries wert found 
firmly plastered to tbe posterior surface of a uterai 
of double normal rue which contained acveral *aafl 
fibroids The tubes were open at their fimbriated 
extremities 

Examination of tbe uterus after remoral revealed 
cystic degeneration, atrictunng and some pockctor 
throughout the length of tbe cervical canal, and 
stagnant dark liquid blood was present In the utenoe 
cavity evidently accumulated became of defective 
drainage. 

In this patient without hitfoty or discover 
able evidence of infection and no instruments 
tlcra other than dilation for sterility in 
early married life, the etiology of the cy»ttc 
degeneration and multiple firm stnctortt of 
the cervix Is uncertain Obstruction with 
backpressure of the retained secretion and 
retrograde menstruation rivals the more com- 
mon infectious proceases as the possible cause 
of the adhesions which held the patent tubes 
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Flf 8 Cue 4 Low power photomicrograph of pocketed eodocrTvir showing 
hyperplastic endocervical gland* and metaplasia of columnar epithelium Into 
squamous epithelium X 31 


and the ovaries to the posterior surface of the thrombophlebitis developed in the puetpenum and 
uterus wa* persistently recurrent thereafter When 37 years 

of age the had recaved a radium treatment, evi 
C\fiE 7 1 L M aged 38 \ ears mimed 18 >ears dently an intracervical a hour 50 milligram applica 
entered Taaeavant Memorial Hospital September 30 tion tor a acarin the cervu At the age of 31 yean 

1^34. At the age of aa jean the patient had given another child was bom, a hard labor with bag inser 
birth to twins, delivered by forceps \ bilateral Hon, followed by a recurrence of the thrombophlebitis 



Fig 9 Case 4 Higher power photomicrograph of am Fig 10 Case 4 Photomicrograph of mrlocervical epi 
« mrtaplastlc epithelium winch b abo show n in n^ure 8. tbeflum under higher power (see lig 8) showing deeply 

stained squamous cell* replacing the columnar cells X 19a 
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\t ihi tune tie patient came to me aau is more 
or le» under rav care thereafter because of pelvic 
discomfort and laceration* She «u also mended 
b an intermit because of intractable cchtis and re 
current fever Me BstruatMio became inrgular at the 
age of 36 \ care, 3 \ ear* before entrance Into tie So* 
pttaJ For 6 months the flow bad been very prof me 
petit I \ proiooped, and accompanied by severe dva 
roenorrixr* \ perautent, dark brown, Urry dis- 
charge »a» present in the interval* 

Stirgm aaifinafb resorted to not only because of 
bleeding and progressive increase in tie die of the 
uterus but aljo mith tbe bope that operation might 
bdp the colittt \t eiploratioo a varicocele nearly 
tbe sue of one s anst mat found in the left braid 
Ligament 1 masa of vein* one third as large » a» 
present on the right, one of them distended with an 
old thrombus 

Hie removed uterus an more than twice normal 
wxe and measured 6^ inches in length The ertemal 
cerm aas badiv lacerated and fra>ed bisection re 
veiled that the higher endocerrtx had undergone 
extensive c>*bc degeneration, the cervical canal 
bang reduced to an exceecflnglv nsrroa distorted 
channel, barelv ad nut tang a probe The constricted 
canal of the cervix passed over abruptlv into a »pa 
onus atenae ca it\ Tbe bod t ol the otema pre 
sen ted a diffuse adeoomyosis aith massive thicken 
ingof the wall throughoat (Fig 1*) 

In tbe dilated pocketed lowermost portion of the 
uterine cavitv »e again found extensive metaplasia 
(tig 13) A rugged columnarepithelium was wen pre 
served in some area* mothers it a a* more or less com 


pletelj replaced by squamous cell metapbsa *bch 
often attained a aepth of numerous layers In tbe 
deeper uterine a all In this region, a* well it d>r 
where there a aa extensive adeoemi} cats 

From dinical observation of tbe progress 
of this case as well 11 from study of tbe pa 
tbology encountered I am led to believe that 
•tncture of the cervix with backpre*ure of 
retained secretions and menstrual Wood 111 
the cause of the adenomyous of the uterus 
as wdl as the squamous cdl metaplasia of the 
endometrium 

CasxS if M aged 49 3 ean, unmarried, entered 
Pajsavant Memorial Hospital January 13, 1933 
Regular menstruation during early rears became 
more frequent and prolonged, changing to an irregu- 
lar exenane flow at the age of 46 At the time of en- 
trance there had been an amenorrbara for 7 months 
followed bv profuse very dark bloody discharge 
a h»eh had persisted for 3 a ceil 

Despite negative evidence on palpation of tba 
virgin patient exploration of the uterus appeared 
neceasarv 

Ofi<n li»M On dilation and curettage mint 
pockets a ere encountered within the uterus and 
much succulent material a aa obtained Because of 
multiple stricture* aod a tutoiaoa of maSgnaaa * 
vaginal hysterectomy aas then resorted to The 
tubes acre found to be patent, but both tubes and 
cranes were adherent and covered aith innumerable 
superficial evstk nodules the left ovarv aas largeh 
replaced b> a retention cyst The uterus, opened 
after rein oral aas rigidly puckered and ccwstricted 
both at the external o* a Da at the internal oa, with 
an Intervening eodocervkal pocket the sue of a **T 
nut the poatenor cervlcaJ a all being thinned out aad 
hennated \ polyp protruded Into the canty of the 
cervix At tbe internal oa the mucosa aas rigid aad 
corrugated, and tbe endometrial canty above con- 
tained ihrav dark fluid and Innumerable polvps 
project in rinto tbe lumen from the oedematoo* mast 
moawa (fig 14! 

The microscopic structure of a broad based parp 
at tbe right utenne horn revealed a papdlarr auhg 
nant growth 

Pathological diagnosis Multiple strictures B • 
virgin uterus Retention and back pressure of fcyie- 
dons aith (1) endometrial polypous deveWed “ 
the moot uterine cavity erne growth In the right 
cor nu a presenting a picture of early pa pause) aoe 
Dorna mahgnum, and (1) innumerable tronute |m > 
toneal evats and slight adhesions of tbe tubes and 
ovaries 

In this case of obscure etiology occurring 
m a virgin patient obstruction and reitrri*® 
of secretions evident]} predisposed t o end o- 
metnal polyposts One of the pol>p» 
a tendency to abnormal prof if era tlon Ketn>- 
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Fig 14 Cute 8 \ irpn ulern* with draw ttncturts at 
the external c* a»d the tntrrnaJ os, a dilated pocketed e*A>- 
cervn, accumulated fluid m the itmnt cavity and eodo- 
™ trial polyp, MieroacofC nuuMlwi oi tb* braad 
bated potjrp at the right utenne bora rrrt-ak a papillary 
adenoma rruJijTKim (Two-third* actual «« ) 


Microscopic study revealed marked cystic degeoer 
at 10c of the tissues in the region of fibrotic narrowing 
in the kraernuMt cervix The turoorooa growth 
above the internal o» protd to be an early adeno- 
carcinoma 

In thii case a fibrotic narrowing at the ex 
temai os apparently developed after a rather 
low operative repair of the cervix Whether 
a polypoid growth occurred at the internal oe 
because of retained secretions and a cancer 
developed in this region incident fo and be- 
cause of a benign tumorous obstruction or 
whether the nmhgnanc> occurred primarii> 
and independently is a question I assume 
that obstruction at the external os predisposed 
to the polypoid growth above whether the 
Utter was primarily benign or malignant la 

problematical 

Caxi 10 b F aged 17 years, married 7 years, 
never pregnant, reported for examination November 
5 ips* The □tern* had been curetted 1 years pre 
viouslj and a year thereafter a Rubin test had been 
made it was not certain whether the tubes were 
open 

When the patient cam* to me she com plained of 
sev er e dysnjenorrbcea of 1 months duration The 
atexua was well placed and no pathology waa de- 
monstrable on palpation, but a strict ore was found 


in the cervical canal. It was dilatrd with much diffi- 
culty A Rubin test demonstrated the patency of 
the f allopian tubes The fibrous obatroctioc of the 
cervical canal was o ver c ome by use of an eketne 
cautery but the obstruction recurred repeatedly 
during the next several years- Dysmenorrhcra of b- 
cmjjDg severity beams comtfkited by pelvic dis- 
comfort at other times and eventuated m • typical 
cflmtal picture of peine endoenetrioals 

At operation, September is ijlw, the right ovary 
waa found corn cited Into a tarry cystic mass of foor 
times normal sire sod extensive eodoroctricmatoc* 
lesion a acre scattered else* here throughout tb: 
pelvis The term a as firmly strict a red, the uterus 
in excellent upright position 

This patient evidenth developed extenshe 
diffuse pelvic endometriosis during the period 
that she wms under mj observation The 
upright position maintained b} the Diems 
throughout this time is a feature of Interest 
A persistently recurrent stricture of the cervix 
evident!} created back pre*ure and retro- 
grade menstrual spill Into the pelvis and pre 
surnabl} was the came of the endometriosis 


Cas* II HP married, now 31 years of age kis 
been under my care since a gui of lS, a hen she it 
ported with a virulent gooococcat infection of the 
lower genual tract of 1 month a duration The th» 
case localised chiefly in tbe cervix and treatment *11 
directed toward eradication 0/ tins focus upon »b- 
tidence of (he active infection Tbe measures em- 
ployed co nsuted of the usual procedure* then m 
vogue — topical use of iodine and wlvtr nltrata Intro- 
duced on appheatora, applied a* gently as pamiblt to 
tbe loaermoat cervix, arid later a 1th faUurt of Im- 
provement to tbe eadocervfx at a higher level The 
cervical canal became very tight and dilations aero 
resorted to at various taw* Tbe stubborn pasbt 
enca erf a profuse creamy discharge led cvcntuaUr to 
the In tracemcal use of radium O cca si on a l dfl aoons 
of the cerni a ere retpnred for the rebel of duties* 
from obstruction during the Devt s years but tb* 
■ymptoma gradually dbippeared 

In ipsj a Rubin test revealed patency of the abo- 
pian tube* The u terra remained m an upright 
position, the adnexa apparently normal 

Tao vear* later symptoms of cervical obstroOioc 
again recurred and the naul tip cautery »as in»ea 

to the endocervix under gas anwathesla .... 

There follow ed a period of 4 or j ) ears of rtHtne 
comfort Menstruation waa scanty bat tpparauy 
without obstruction Then the pabent began to ba« 
scanty irregular menstruation »itb cramp* istdi 
ditehirrc ol dark menstrual blood Ptivic duties* 
increased and sm*fl fibroids were palpable 1° 
u terns . 

OperU’** April 10 Ipw Endometnoontc** »d- 
hcajooa were en coon toed m tbe coMa*c 
bauds held the sigmoid and rectam to the oj 
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the uterus, which was well placed and upright. The 
ovaries were small and healthy except for superficial 
endometriosis of the left 

The removed uterus contained multiple small fi 
braids and was atrophic. The cervix not more than 
half the usual sire, was stnetured at the external os, 
and In a pocket immediately above was >4 cubic 
centimeter of fetid tarry blood At the internal os 
was another stricture but no fluid was present in 
the endometrial cavity The endometnam was atro- 
phic. Them were man> small fibroids in the wall of 
the uterus, the largest the sue of a plum 

This patient attended by me since she ac 
quired a gonorrhoeal infection m her youth 
apparently developed a cervical stricture as 
tne combined result of a severe infection and 
endocervical treatments directed toward erad 
ication of the infection and relief of a per 
sistently recurrent endocervical obstruction 
Blocked drainage from the uterus may have 
been a factor m the etiology of the uterine 
fibroids and retrograde spilling of menstrual 
fluid was a probable factor in the develop- 
ment of pelvic endometriosis which occurred 
despite the upright position of the uterus 

Case u B C Six > cars ago at the age of 27 
this patient, married two and one half years, re- 
ported to a physician for examination because of a 
missed menstrual period and suspected pregnancy 
An erosion wai found and on electric cautery knife 
was applied to the cervix 

When first seen by me 9 months later there had 
been persistent amenorrhcea since the time of cauter 
ixation. The cervix was dosed tightly the body of 
the uterus was soft and several times normal size 

At operation the cervix was found to be completely 
strictured the entire uterus converted Into a soft 
mass, the walls of the cervix thinned out to a 
ess 01 a few millimeters Two hundred cubic 
centimeters of dark liquid blood escaped upon open 
Ing the cervical canaL 

The fallopian tubes were tested for patency 3 
months later and were found to be obstructed but 
the obstruction was readily overcome Sterility has 
persisted but pelvic discomfort which caused con 
uderable distress for a year or 3 has gnduiUv dis- 
appeared. 

Strictural obstruction of the cervix required re- 
peated dilations during the firit 3 years following 
drainage of the hiematometra but the canal has now 
remained patent for several months without dfla 
Bon, although occasional use of a Hegar dilator Is 
‘till neceuar> Menstruation is scantv and there is 
evidence of an impending premature menopause at 
the age of 33 years 

Other coses of hiematometra occurring in 
car b’ mamed life have been encountered It 



Fig 13 Cue Q Diagnunmstjc illustration of uterus 
with s reconstructed ctrrix pocketed above, iaodenUl to 
repair There was gradual development of a tight external 
canal, with back pressure retention Early adenocarcinoma 
just above internal m (One half actual sire ) 

Is not a rare complication following avulsion 
of the cervix during delivery Re-establish 
ment of a satisfactory canal is exceedingly 
difficult unless corrected within a few months 
Sterility is the rule Retention of menstrual 
blood with complicating pelvic pathology has 
made surgical Intervention necessary m the 
majority of cases which I have encountered 

SUiniAR\ AND CONCLUSIONS 

1 The frequency of cervical strictures mer 
its repeated emphasis they are of common 
occurrence in the practice of e\eiyone con 
cerned with pelvic diseases of women 

2 The various therapeutic procedures em 
ployed in treatment of lesions of the cervix 
are more important than any other factor in 
the etiology of cervical obstructions Endo 
cervicitis is also important in the etiology 
and in the majority of cases of serious stricture 
there is a history of an inflammatory process 
as well as of instrumentation It must not be 
assumed however that absence of a history 
of infection or of instrumentation invariably 
gives assurance of a patent cervical canal and 
adequate utenne drainage Strictures of the 
worst kind are encountered in virgin patients 
and in others in whom there is no discoverable 
predisposing factor 

3 FibroLc constriction of the cervical lu 
men is much more serious than simple obstruc 
Lon by adhesions If drainage is not free 
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pocketing of the ctmt ma> occur imme 
difltelj above the fibrous obstruction 

4 \ metaplasia of the columnar epithelium 
In to squamous epithelium has been foundinthe 
roughened pocketed endoccmx above cervical 
strictures A similar metaplasia has occurred 
in the pocketed endometrium above a cervical 
stricture Irritation from retained secretions 
ma> be a factor in stimulating the metaplasia 
(The question arises as to whether the seepage 
of irritating retained secretions from the pad. 
eted cervix may be s factor in the production 
of leucoplaaa of the external cervix ) \\ e and 
here in the presence of leucopladc squamous 
cell metaplastic tissue bathed in retained 
menstrual fluid and dfibns. a possible cxplana 
Uon of the frequent incidence of squamous 
cell cancer of the cndocerox and adjacent 
endometrium 

5 Tumorous nodulntions of the endocervix 
and lower uterine segment arc a less common 
cause of uterine obstruction 


6 The effects of damming back of uterine 
secretions and menstrual blood may be fax 
reaching— perhaps rmportant in the etiology 
of endometrial polyps adcnomywu of the 
uterus pdvicendometnosn and back pressure 
inflammatory proc ess es in the pelvis The 
relationship of obstructive retention to the 
development of Intra uterine cancer is a prob- 
lem which merits further stud> 

7 If mj individual experience is a entenoo 
It will eventual!} be regarded as a surgical 
nn to use radium or make repeated endo- 
cervncal topical applications, or apply the 
cautery within the cervical canal or amputate 
the crmx of the uterus, or even administer 
expectant care to a patient with notable 
endocemcal disease without prolonged and 
attentive observation thereafter directed to 
the maintenance of patency of the cervical 
canal Our thoughts have been too little con 
ccmcd with the lumen of the uterus and the 
importance of free uterirv drainage 
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THF PREPERITONRAL LAYER — ITS GYNECOLOGICAL APPLICATION 
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S UPERFICIAL to the pentoneura there 
is a definite layer of fibre areolar tissue 
containing varying quantities of fat 
smooth muscle and clastic tissue It is this 
structure which disorients the student about 
to make an incision into the abdominal cavity 
especially in the midlinc 
Various names have been given to the layer 
The term fasaa cndo-peivina is confusing 
unless one adopts the classification in which 
two systems of fasaa are recognized the one 
a dense supportive tissue applied to voluntary 
muscle and the other an areolar fasaa applied 
to abdominal and pelvic organs Gallaudet 
called this layer the subpentoneal fibre 
areolar laver due to the fact that it is found 
beneath the peritoneum when the operator is 
working within the abdominal cavity Others 
call it the extrapentoneal layer which in 
itself is in comprehensive because the muscular 
as well as the subcutaneous and skin layers 
arc likewise extrapentoneal The Germans 
refer to the layer as Bindegcwcbc 1 e con 
nectlve tissue because it is appbed to and 
binds the various structures of the abdomen 
and the pelvis The terra prepentoneal 
accurately localizes the structure in the 
abdominal wall 

In the abdominal region the lay er is closely 
related to the peritoneum as it ensheathes the 
adrenals, kidneys ureters vas colon vessels 
and nerves but as it extends into the false 
and true pelvis to enshcath the rectum 
vagina bladder seminal vesicles and the 
prostate it is apparently not so intimately 
connected with the peritoneum It does 
however continue to lie between the pen 
toncum and the transversalis fasaa which in 
the pelvis is called the supra anal fasaa Dur 
mg youth the general tonicity and the deposit 
of fat aids in maintaining the supporting 
•unction of this structure but illness with the 
absorption of fat or old age with the diminish 
log of general toniatj predisposes to abdom 
inal and pelvic relaxations Dunng the child 
bearing penod nature attempts to restore the 


relaxed or lacerated structure by increasing 
the proportion of involuntary muscular and 
hbrous tissue thereby postponing the fati 
guingsymptoms of prolapsus until the support 
of pelvic congestion is removed by the 
menopause 

Considerable discussion exists as to the 
nature and the origin of the structure sur 
rounding the vagina uterus bladder and the 
rectum Each of these structures must per 
forate the musculo-fasaal lasers of the pelvic 
outlet to function normally and consequently 
their covering must fuse with the transversalis 
or supra-anal fascia covering the superior 
surface of the levator am muscle To assume 
that distensible organs art covered with a 
definite restraining structure such as that 
covering voluntary muscle is highly improb 
able but b) beginning in the abdominal wall 
and tracing the preperitoneal tissue around 
the adrenals and kidneys into the false and 
true pelvis in a single sheet one can more 
readily understand the consistency and func 
tion of the structure without the use of a 
microscope Histologically proving a struc 
ture does not interpret its relationship 

Pelvic surgeons are familiar with the terms 
pubocervical paravesical paravaginal para 
rectal presacral uterosacral lateral ligaments 
of the vagina and pillars of the rectum but 
many fail to see that they are merely thicken 
ings of the prepentoneal layer especially so 
around the vessels and nerves as they course 
from the lateral pelvic wall to the pelvic 
organs It was because of a desire to com 
prehend this structure that this study was 
earned on 

In Figure 1 the pentoneum has been re- 
moved from a male specimen thereby expos- 
ing a continuous layer of prepentoneal tissue 
which extends from the abdominal into the 
pelvic region It will be noted that the ureter 
abdominal vessels and nerves are ensheathed 
and supported by this structure As they are 
traced to the rectum and the bladder it is 
noted that the same laver envelops them 
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thereb\ protecting and tiding in maintaining 
their position On the left the layer oi pre 
peritoneal tissue ha* been In died and re 
traded to expose the transversal]* faida 
covering the psoas mu*de Anteriorly retrac 
tion of the layer expose* the bladder vts 
and *emioai vesicles In the region of the 
seminal resides the Involuntary muscular 
fibers of the layer are increased and probably 
aid in compressing the seminal voides during 
ejaculation since they are devoid of a mus- 
cular coat 

After removal of the coccyx and the lower 
segment* of the sacrum preparatory to the 
removal of the rectum for carcinoma It is 
necessary to in cue the preperitoneal layer 
before the rectum can be exposed This 
layer ha* been called the presacial layer In 
the same manner it Is necessary to ina*e the 
preperitoneal layer to expose the seminal 
vesicles, prostate or bladder With the 
Latako cesarean section the layer is divided 
by blunt dissection and the bladder is retract 
ed to expose the anterior surface of the 
uterus 

From the anterior surface of the rectum the 
layer can be traced anteriorly to the bladder 
An Incision In this region will expose the con 
tin us tlon of the transversal!* fascia on the 
superior surface of the levator 


To facilitate a comprehension of the stroc 
turc in a female let us Interpose the vagina 
and the uterus between the rectum and the 
bladder and at the same time perforate the 
levator and its faaaal coverings, thereby 
establishing a communication with the vulrs 
The vagina and the uterus will then be m 
sheathed by the same lam as the rectum and 
the bladder from which It receives support, 
and especially from the thickened strands of 
involuntary muscular and fibrous hsae 
contained therein 

In Figure a the peritoneum on the right side 
of a female pelvis has been removed thereto 
exposing the prepen toneni layer about to he 
studied By blunt dissection the layer 
mob dir ed from the lateral pelvic wall is * 
wide sheet thereby exposing the continuation 
of the tranavenalis fascia into the false and 
true pelvu It is noted that this procedure 
earned with It the contained rectum, vagm*. 
uterus, and the bladder 

In Figure 3 the peritoneum was separated 
from the col-de sac, thereby isolating a dis- 
tinct layer of preperitoneal tissue which lints 
the pdvis Antenoriy within the layer » 
the d ladder posteriorly the rectum went 
medially are toe vagina and the uterus The 
blood supply to the rectum comes fr om the 
superior and middle hemorrhoidal vessel* 
which traverse this structure and excep t vx 
the missing peritoneal covering 1* a structure 
not u n hkr a mesentery The blood supply t° 




the bladder is from the superior middle and 
inferior vesical vessels which run in the pre 
peritoneal layer from the internal hypo- 
gastric trunk to the lateral wall of the blad 
der This organ can be then considered to be 
the center of a sling composed laterally of 
blood vessels and nerves contained within the 
preperitoneal layer 

The component parts of the uterus and the 
vagina, the muellerian ducts develop in the 
layer mldws> between the rectum and the 
vagina where they are supplied by branches 
from the internal hypogastric vessels As 
the} approximate each other and fuse, the 
uterus and the vagina are formed They axe 
likewise covered b> a layer of thin prepen 
toneal tissue and are supported laterally by 
its vascular supply the lateral mesenteroids 
of the vagina This term is used because the 
blood supply to the individual muellerian 
duct is not unlike a mesentery of the intestine 
except that it is devoid of a pentoneal 
covering 

Stretching laterally and postenorly from 
the uterus is the familiar utero sacral ligament 
which is composed principally of mvoluntaiy 
muscular strands and fibrous tissue Sow 
ever after the cul-de-sac is stnpped of its 
peritoneum it is noted that the uterosacral 
ligament as such is not a distinct free mus- 
cular strand like the round ligament but it is 
the upper free margin of a distinct plane of 
tissue lining the true pelvis That portion of 


the plane distal to the uterus is attached to the 
lateral wall of the vagina and may be called 
the vaginosacral ligament or more descrip- 
tively the lateral mesenteroid of the vagina 

In Figure 4 the uterosacral ligament and the 
vaginosacral ligament have been incised 
proximodistaJl} to its distal boundar} the 
supra anal fasda. 

In Figure 5 that portion of the prepen 
toneal tissue distal to the cul-de-sac is shown 
The postenor portion depicts the divided 
uterosacral and vaginosacral ligaments there 
by exposing the preperitoneal layer covering 
the supra anal fasaa between the rectum and 
the vagina This layer contains branches from 
the middle hemorrhoidal artery which are 
distnbuted to the postenor wall of the vagina 
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It has been called a pillar of the rectum 
because of the dctmite hypertroph) noted 
during operation* for the cure of a rectocdc 
Structure!* it la the rectovaginal mcsenteroid 
and when over*! retched or lacerated by child 
birth the rectum is permitted to bulge the 
lower third of the posterior vaginal wall 

Anterior to the vagina the vaginosacral 
ligament becomes continuous with the lateral 
vesica! ligament which contains the \ easels 
and nerves supplying the bladder It has 
be n separated from the lateral wall of the 
vagina and retracted anterior!} to show a 
structure similar to the rectovnginal mesenter 
old which extends from the pubis to the urc 
thru and from the urethra to the ccroco- 
utenne junction This structure is however 
rather intunateiv attached to the distal sur 
face of the bladder and when relaxed or lacer 
ated b} childbirth throws an additional stress 
against the anterior wall of the vagina, which 
if similar!* related will result in the forma 
tion of a evstoede It must be understood 
that the covering of prepentoneal tissue on the 
anterior and posterior walls of the vagina is 
of lit tic \ alue in the prevention of a cystocele 
or a rcctoceic but the rectovaginal mesenter 
oid and the pubocmical ligament are dis- 
tinctly cfhuent 

RETRO* FR3ION 

In the upright posture the uterus appears 
to be suspended b> the uterosacral ligament*, 
while traction b> the round ligaments and 
tntra abdominal pressure force the fundus 
antenorlv Utilisation of the round ligaments 
is more efficacious than the plication of the 
uterosacrals for the opera tivc relief of this dis- 
placement If however there is a tendency 
to prolapsus and a relaxation of the walls of 
the vagina insufficient for repair the plica 
tlon or transplantation of the uterosacrals 
will be of value 

PROL VPSE 

During the third and fourth decades of life 
a retroverted uterus is able to withstand the 
stress of lntra -abdominal pressure due to the 
support gnen to the uterus b} its lateral at 
tachments however with advancing years 
and n concomitant general relaxation the 


lateral support permits a nagging nf the uterus 
An operation for ret rove rri on together with 
a shortening of the uterosacrals and a tight 
ening of the lateral ligaments will relieve the 
condition However as is usually the case 
other plastic surgery is needed bekrw there 
fore the plication of the lateral utenne liga 
ments as suggested b) Alexandra!! Is suffi 
dent without opening the abdomen from 
above The more extensive prolapse can be 
relieved b) a vaginal hysterectomi To obtain 
a deep vagina and at the same ttne Increase 
the tonicit} of the pelvic outlet the vault of 
the vagina should be dosed from side to side 
therebj tightening the sling of the vaginal 
mesenteroids, which support the xagina tat 
erallj This procedure while improving tic 
tonlat} of trie vault will relax the utao- 
sacral and the pubocervical ligaments unless 
definite steps are taken to unite them be 
fore the vnult of the vagina is dosed 

EJXTEROCELE 

A relaxation of the pararectal connective 
tissue together with a deep cul-de-sac, permits 
a herniation between the vagina and the rec 
turn which Is evidenced as a bulging of the 
posterior wall of the vagina above the usual 
rectocdc The approximation of the utero- 
sacrals from side to ride will obliterate the 
cul-de sac and act as an efficient barrier to t 
recurrence if at the same time other necessorj 
vaginal repairs arc done 

RECTOCELE 

Prolonged stretching of the vagina tends to 
prevent proper Involution of the vagina and 
the surrounding structures particular!) the 
rectovaginal mesenterold which acta as an 
accessor) barrier to pressure from the rectum 
against the lower third of the vagina where 
the stress Is more direct The usual oper*- 
tive procedure in which the vagina is moa 
Uxed posteriori) and a triangular area of the 
relaxed tissue is removed together with a re 
pair of the pd\ ic floor is often time* sumdenL 
If however the rectovaginal mcsenteroid u 
first isolated and plicated In the midlmew - 
transplanted above the crest of the rectocdc 
as described b> Dr George Gni) lUrd « 
more defensive banner is established An at 
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tempt should be made to placate or reattach 
this structure medial to the blood vessels 
therm so as not to alter the vaginal blood 


Prolonged stretching of the vagina together 
with the eversion of the anterior wall by the 
descending head tends to prevent proper m 
volution of the antenorwall of the vagina and 
also the pubocervical ligament Mobilization 
of the anterior wall of the vagina and the re- 
moval of the relaxed tissue restores the wall 
of the vagina and improves the tomatv ol the 
literal ligaments of the vagina which in turn 
fairly satisfactorily relieves the cystocele if 
however, the related or retracted pubocervical 
ligament, which is closelv applied to the blad 
der, is plicated and restored in the midUne 
the tomaty of the bladder will be restored 
through the increased tension of the lateral 
vesical ligaments To one s surprise the re 
moval of the redundant vaginal tissue will 
appear unnecessary, other than for the relief 
of the relaxed vaginal wall Dr William T 
Kennedy has, likewise, repeatedly carried out 
this procedure. After a complete hysterectomy 
has been done the lateral ligaments of the 
vagina should be approximated in the midhne 
and an attempt should be made to approxi 
mate the uterosacral and pubocervical Iiga 
ments over the vaginal vault particularly if 
there is a concomitant cystocele. This pro- 
cedure definitely restores the toniaty to the 
floor of the bladder 

No reference has been made to the repair 
of the pelvic floor which must necessarily be 
repaired, if the effiaencj of the lateral Uga 
ments of the vagina and the musculofasaal 
layers of the pelvic outlet are to be utilized 
most effectively 

CONCLTJKIONS 

i The pelvic cavity is lined by a lavcr of 
preperitoneai tissue similar to the lining of 
the abdominal cavity 


3 As the kidney is held by prepentoneal 
tissue, likewise are the pelvic structures sup- 
ported 

3 Prolonged distention of the vagina 
causes relaxation of the vaginal walls, the 
pubocervical ligament, and the rectovaginal 
mesenterold 

4. Following a complete hysterectomy, a 
deeper vagina can be obtained by closure of 
the vault from side to side rather than 
an tero posteriorly 

5 A small cystocele can be treated from 
within the abdominal cavity by tightening the 
pubocervical ligament, or by reattaching it 
to the uterosacral ligament following a com 
plete hysterectomy 

6 Rectocele follows injuries to the pos- 
terior wall of the vagina and to the recto- 
vaginal mesenterold 

7 Prolonged stretching of the vagina may 
relax the anterior wall as well as the pubo- 
cervical ligament which is rather intimately 
attached to the inferior surface of the bladder 

8 Reconstruction of the pubocervical Uga 
ment in the midline, increases the support 
of the bladder through its lateral ligaments 
and makes the removal of the relaxed vaginal 
tissue appear to be an unnecessary procedure, 
other than to aid m the restoration of a 
normal contour 

g A granulomatous Infection of the pos- 
terior portion of the vulva or the posterior 
wall of the vagina may extend to the rectum 
by way of the lymphatics m the rectovaginal 
mesenterold and cause a rectal stricture about 
3 centimeters from the anus 
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DIVERTICULA OF THE DUODENUM 
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I N a wo min of So dead of apoplexy 
Chomel found a duodenal pouch, con- 
tuning 22 1 tones. This case, published 
w 17x0 l* the first reference to pouching of 
the duodenum to be found In the literature 
The sac is described as an extension of the 
membranes rerr It haul dt cei interim Mor 
ctgni refen to Chomel s case fn his De 
Sedibua. The former thought the stone* 
were gall stones, as the lac appeared to com 
muni cate with the common bile duct In 
Morgagni 1 opinion these stones had passed 
through the bile duct and for some reason or 
other had been detained m the duodenum 
and had caused a diverticulum. 

Morgagni mentions a case of diverticulum 
of the rectum and give* a full account of 
diverticulum of the duodenum 1 inches be- 
yond the pylorus, discovered postmortem In 
the body of a man. also dead of apoplexj 
The Endish translation (1769) of Morgagni s 
description runs thus 

a bod oi cellule, not very protaberatfng, but bit 
enouth to admit a finger aurrouoded arilfi no coat 
but the external one of the intestine yet having not 
the Leut trace* ot any present, or pa*t, ulceration In 
that part, aa Indeed there were not fn tb* ttomic h, 
or the whole intestinal tube 

In 1796 Rahn describes what was presum 
ably a duodenal diverticulum secondary to an 
ulcer occurring in a woman of 33 who died 
from emesis In 1815 Fldschman described 
3 cases, aIJ intimately related to the pan 
cxeatic and common bile ducts. Flrischman 
suggested as a cause frequent distention with 
food drink, or air He also made reference to 
diverticula in the large boweL 
Habersohn in 1857 commented on the 
ranty of diverticula of the duodenum com 
pared with those of the colon. He regarded 
them all a* hernial protrusions of the mucosa 
through the muscular coat. 

In the same year Harley described a poach 
midway between the pylorus and ampulla of 
Viter In a min of 87 It contained a gall 
atone measuring 3 inches by 3# Laches, and 


weighed 450 grains. The gall bladder wis 
thick and shrunken and buried w adhesions, 
while the common bile duct was dflited. 

The first comprehensive survey was nude 
bv Roth in 1S73 who after the study of 5 
personal cases, concluded that diverticula of 
the duodenum are exclusively of the false” 
variety they do not get larger than a pigeon s 
egg and are usually empty Ftlse” b used, 
apparently is opposed to congenital.” 

In 1884 Turner contributed the first de- 
tailed description of the association between 
duodenal ulcer and duodenal pouches, and 
mentioned three varieties. 

In 1893 Perry and Shaw made an extensive 
study of the postmortem records of Guy s Hos- 
pital describing 13 case* of diverticula of the 
duodenum These they subdivided into (t) 
non-inflammatory and (b) depending upon 
operation or outside traction. These an thou 
formed the opinion that the development of 
the non -inflammatory pouches depends upon 
abnormally high pressure inside the dnoefe 
mim and their view* in this connection will 
again be referred to 

The artide of Perry and Shaw is the foun- 
dation stone of our present knowledge of the 
condition and those Interested In duodenal 
diverticula can do no better than to commence 
their study with this article 

Other publications follow m more rapid 
sequence those of Fischer and Roflestoo 
in 1 poo of Keith in 1910 Baldwin in 1 9 rr 
Moynihan in 1912 and of Ltnsmaytr in r9 I + - 
This last work is a second landmark. Lin* 
mayer’s observations are baled upon port 
mortem material He expressly set out with 
the intention of Investigating the condition, 
and was surprised to find 4s example* 
simple (non-fnflammatory) type mi 4 
secondary type fn 1,367 postmortem ex 
ammatkras. 

In 1915 appeared the first recorded o* 
diagnosed by A. ray and verified by operation 
(Forsdl and Key) During the war years, 
apart from a pmumnaiy observation m 191 
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on the X ray diagnosis by Case little of im 
portance occurred The year 1920 however, 
was epochal Papers by Spnggs and Manor 
In England, Case m America, and Clairmont 
and Schintz m Germany described in detail 
the X ray appearances of duodenal diver 
tlcula Wilkie's well known publication fol 
lowed in 1921 Many excellent articles most 
of which are referred to in the following pages 
appeared during the last decade and a oil 
minatmg point was reached m 1930 when 
Otto Hahn published an extensive “Review of 
the Literature of Duodenal Diverticula. 

classification of duodenal diverticula 

“Many instances of congenital intestinal 
diverticula of the duodenum have been re 
corded particularly in the second portion 
Now that screen examinations after a bis- 
muth meal are so constantly made duodenal 
diverticula have ceased to be looked upon as 
great rarities." This quotation from a recent 
exhaustive treatise Illustrates the existing 
confusion with regard to the etiology ot duo- 
denal diverticula. The author has found that 
the vast majority of diverticula m this por 
bon of the intestine are divided among the 
acquired hernial (or primary) type and those 
secondary to ulcer The remainder are trac 
tkm diverticula and anomalous forms True 
congenital diverticulum — i e , a diverticulum 
present from birth and identical In structure 
to the Intestine from which it arises, — la a 
condition of exceptional runty in the duo- 
denum This is a matter for surprise for one 
would expect the duodenum to be a fertile 
source m view of the development of the pan 
creas from it 

The possibility of there being a congenital 
factor In the etiology of the hernial type of 
diverticulum is conceded (although not 
supported), but this does not entitle this type 
to be called congenital diverticula for their 
toorbid anatom> and their age incidence are 
diametrically opposed to the concept of a 
congenital status 

material 

The following account of acquired dlvcrtic 
ula of the duodenum is based on the exaroma 
tlon of the following material 


X ravs 31 cases of which ab are probably of the 
berxrial type (primary acquired diverticula) and 5 
of the secondary type Of these, 3 are secondary to 
ulcer and a due to traction 

Pathological apedmena 4 vpedmena of diverticula 
of the hermal type 7 apeamens of diverticula 
aecondary to ulcer 

Operation cue* Three diverticula were exposed 
at operation i of which was secondary to an nicer, 
and 1 due to traction by an adherent gall bladder 
The third was removed intact (Fig 7 ) 

THE RADIOLOGICAL STANDPOINT 

Incidence During the 7 year period 1925- 
1931, inclusive, X rays have provided 31 exam 
pies of duodenal diverticulum The total 
number of examinations made during this 
period was 4,631, so that in this senes the 
percentage incidence is o 67 per cent. The 
incidence of these cases in each year is as 
folio wi 

1933 1 in 511 X. r*y*— o 19 per cent 

19*6 rm<8oXr*y* — 0,17 percent 

1937 1 in 630 X-ray*— o 16 per amt 

>938 6 in 633 X ray*— o 91 per cent 

*9*9 910613X1*7* — 147 per cent 

1930 7 in 781 X ray*— o 90 per cent 

1931 6 in 854 X raja— 0.70 per cent 

The jump in incidence from the o 2 per 
cent (approximately) of the 3 >ears 1923, 
1926 and 1927 to 1 o per cent (approxi 
mutely) of the succeeding years coincides 
with the remodelling of the routine X rav 
technique in the early part of 1928, the chief 
added features being (1) screening of all 
cases (2) examination in the oblique position 
In the first 3 months of 1928 before the tech 
mque was thus altered 1 case only was re- 
ported, but during the remaining 9 months 5 
cases were reported There can be no doubt 
that before 1928 cases of diverticula were 
being missed during examination and the 
percentages for these years do not represent 
the true incidence of the condition If the 
years 1929 *93° and 1931 are taken the 
figures are 22 cases in 2,247 X ray examina 
lions, or a shade under 1 per cent This com 
pares very closely with the figures of Andrews, 
26 cases m 2,200 examinations (just over 1 
per cent) and Spnggs and Miner, who found, 
m their first senes 10 cases in 1,000 X rays 
(1 o per cent) Case describes 85 cases in 
6 847 X ray examinations (1 24 per cent) 
Spnggs and Morxer in 1925 however gave a 
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further series of 38 cases in 1 000 \ ray films 
an Incidence of 3 8 per cent while Cryderman 
found 45 cases in 770 \ ray examinations 
(5 85 per cent) 

Five of the author’s 31 cases were definitely 
of the secondary’ type 3 being associated with 
dim cal and otner radiological evidence of a 
duodenal ulcer and 1 bong in all probability 
traction diverticula Another case in which 
barium entered the hepatic ducts, and which 
will subsequently be described is not Induded 
la these figures as the exact pathology is 
undetermined Five cases In which some 
doubt existed are also excluded The figures 
In tabular form arc thus 


Primary 
Secoadirr 
With olcr-r 
Tnctios 


S' 

*4 


These figures probably bear no direct rela 
tion to the relative inddencc of the primary 
type and the ulcer type It fs not always pos- 
sible even after screening and taking oblique 
roentgenograms to detect an ulcer divrrticu 
lum One sees a fixed deformity of the duo- 
denal cap but a diverticulum though pres- 
ent may be too shallow to show up dearly or 
its position may be such that it does not show 
in relief Thus in Case 33 operation revealed 
a well defined pouch on the anterior wall of 
the duodenum that was wholly unsuspected 
by the radiologist (Fig x) 

As opposed to the ulcer diverticulum pri 
mary diverticula show up readily In a thor 
ough \ ray examination Confusion exists 
m some cases between a primary diverticulum 
and a dilatation of the common bile duct. It 
may be in fact ImposaJble to distinguish be 
tween these two conditions — they may be 
associated in the same case — on radiological 
evidence alone 

Contrary again to the ulcer diverticulum 
the primary type is detected more easily 
radiologically than at operation The latter all 
arise from the second and third parts of the 
duodenum and many lie behind or are over 
lapped by the pancreas. It is sometimes only 
with difficulty that a diverticulum can be found 
at operation even when Its presence is known 
beforehand and a definite search is made. 


The same applies to postmortem cumins 
tion at which diverticula will easily be missed 
unless the exa m i n er is alive to the possibility 
of their occurrence and opens the duodenum 
throughout its whole length, so that he may 
examine its concave margin carefully from 
the mucous membrane side 

RadioiogkaJ appearances Duodena] diver 
ticula are seen as smooth banum filled pock 
ets persisting at a 3 hour or 6 hour roentgeno- 
gram Unless large and well defined a pocket 
in the first part of the duodenum associated 
with an ulcer whl not be revealed The duo- 
denum may show marked deformity — often 
the shamrock-leaf deformity described by 
radiologists as typical of duodenal ulcer— 
but do definite diverticulum Furthermore, 
the pockets secondary to ulcer are m most 
cases shallow and wide mouthed and there is 
no retention of barium in them. They empty 
with the duodenum. 

On the other hand in Case 3a a well 
marked ulcer diverticulum was seen without 
difficulty at operation (Fig 1) but was unsus- 
pected at \ ray examination It is frequently 
impossible to establish the exact point of 
opening of a diverticulum Into the duodenum, 
and a differential diagnosis between ulcer 
divert! cul am and the primary type cannot 
readily be made. If however peristalsis ts 
seen in the wall of the diverticulum it is cer 
tain to be of the nicer type. Diverticula of 
the second part of the duodenum, the com 
monest nte for diverticula of the primary 
type, are readily seen by ray and If the 
routine described above be followed wfD 
rarely be mlued 

Figure 2 la selected as a typical example 
In this case the colon was also the seat of 
multiple diverticula. A partly filled but well 
defined pouch in the con cavity of the duo- 
denum is shown It empties into the second 
part of the duodenum and there was no reten 
tion of barium after 3 berure. The question of 
barium retention after the duodenum fs empty 
must be carefully studied as only in » oc “ 
rMM can the diverticulum be suspected of 
causing eymptoms. 

Diverticula of the horizontal and amend- 
ing parts of the duodenum are rarer and not 
so readily seen This Utter point may in fact, 
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be a partial explanation of the ranty of this 
finding as compared with diverticula of the 
second port 

The oblique position for examination is of 
especial importance m revealing diverticula 
near the flexure, and increasing frequency of 
incidence of diverticula in this situation din- 
ing the past 3 years is due in part to the adop- 
tion of this routine. 

In diverticula of the horizontal portion the 
mouth of the diverticulum is on the concave 
surface of the duodenum and the sac m the 
great majority of cases passes upward in rela 
bon to the pancreas. With this dependent 
drainage, the banum may not enter the diver 
tlculum, or if It does so remain for so short a 
period that it escapes detection In the rare 
cases in which the diverticulum has increased 
m size bo much that it hangs downward its 
presence is readily detected, for stasis will 
always be present 

Buckstein, writing in 1927 and before 
oblique views were adopted as a routine 
recommended a duodenogram for showing up 
doubtful cases of diverticula near the flexure 
m which position, he states, they may be con 
fused with an ulcer crater on the lesser curva 
turn of the stomach A radio-opaque duo- 
denal tube the first 10 inches of which has 
many small perforations made in its wall is 
swallowed until the duodenojejunal flexure is 
reached, as determined by examination under 
the screen A thin suspension of banum is 
then slowly injected and an X ray is taken 
immediately, so that an outline of the duo- 
denum alone is obtained 

The oblique view has in our opinion how 
ever, obviated the necessity for this elaborate 
technique, and the pnnt published by Buck 
stem is not sufficiently convincing to warrant 
a trial of this method. 

Traction diverticula are rare and difficult 
to distinguish radiologically from other types 
Points to be noted in arriving at the diag 
nosis ore the shape and fixation of the shadow 
The diverticulum may not have a spherical 
rounded appearance but a somewhat conical 
outline. It will be fixed to neighboring 
viscera 

The most frequent sites for traction diver 
ticula are in the gall-bladder region and at the 


flexure, where occasionally the intestine may 
become caught up by perigastric fibrosis 
around an ulcer of the lesser curvature of the 
stomach 

Identical X ray appearances, however, may 
be caused by secondary inflammatory changes 
occurring in the primary form of diverticulum 

Pttfalis in X ray diagnosis Occasionally 
extra luminal flecks of banum in the first and 
second parts of the duodenum remaining after 
emptying of the gut will rouse suspicions of 
the presence of a diverticulum A second 
examination should be made m such cases, 
and attention in screening carefully focused 
upon these abnormalities Such shadows in 
the first part may be due to the presence of a 
small ulcer crater and in the second part to 
banum getting Into a dilated common bfle 
duct or to the anatomical variation of the 
opening of the bile and pancreatic ducts into 
the duodenum In cases in which a smooth 
rounded appearance of the shadow cannot be 
obtained on palpation of the duodenum, a 
confident diagnosis of diverticulum cannot be 
made Five such cases occurred in the series 
of X ray plates under review (not included in 
the 31 cases of diverticula) 

Anatomical variations in the duodenum 
may give nse to some difficulty In the ding 
nosis Ilea cock describes a case of pseudo- 
diverticulum due to a fixed redundancy of the 
duodenum without any defect in the wall of 
the intestine This condition was confirmed 
at operation Lanmore also draws attention 
to this appearance. It is a degree of that 
duph cation of the duodenum described first 
by Wilkie In these cases, the longitudinal 
plica, which terminates at the ampulla, 
stands out as a well marked fold dividing the 
second part of the duodenum vertically into 
two compartments. The condition is un 
doubtedly a minor variation of complete du 
plication of the duodenum described by Calder, 
in which two definite tubes existed Fair land 
described such a duplicature of the whole 
tract from the pylorus to the ccecum Wilkie 
also describes an infolding of the duodenal 
wall in the transverse axis giving nse to a 
ring like constnction. He thinks it is a mild 
form of the duodenal stenosis met with oc 
casionally in children 
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These tppexnmco are readily diitingubh- 
ablc from tW of a diverticulum by careful 
screening especially in the oblique view 
The normal ‘feathery’ appearance of the 
duodenum in duplicnture i* retained without 
interruption. 

Other departures from the normal topog 
raphy of the duodenum ibouW not give any 
difficulty Differences In shape, the enlarged 
bulb due to an annular pancreas abnormal 
positions and ileus are not readily to be con 
tuied Shadows occasioned by other things, 
such as gall stoma and pan err* tic stones, will 
be excluded. 

Unquestionably the most important pro- 
cedure in V ray diagnosis is toe screening 
operation — palpation of the duodenum under 
observation It transcends In importance 
the fixed roentgenograms with which the 
clinicia n is furnished and outweighs any con- 
clusions that may be deduced from these 
Impressions 

PRIMARY ACQUIRED DIVERTICULA 
or THE DUODENUM 

Of the author s 5 specimens (4 postmortem 
and 1 operation! 4 are examples of single 
diverticula arising m relation to the entrance 
of the common bfle duct (peri vat erien) In 
the fifth 3 diverticula are present arising 
from the transverse part of the duodenum. 

Specimen 1 The specimen illustrated In Figure 3 
ass obtained postmortem from * woman of 77 
years, who died following in operation upon a car 
anomi of the colon (Case 6) Diverticula were 
pre sen t also m the large Intestine 

The duodenum hit been opened by dividing the 
an tenor waD m the tnldhoe Bristle* have been 
placed in the common opening at the common bile 
and pancreatic ducts in the ampulla of \ iter and In 
the opening of the duct of Santorini above. The 
majoT ampulla fc* unduly promlwnt. Iti right mar 
gin is continuous with a transverse plica which forms 
the snttnur Bp of a wide mouthed diverticulum, and 
which then continues as a well defined transverse 
plica on the posterior and right lateral will of the 
Intestine 

The direction of the divert kulotn Is to the left, 
and slightly upward and backward, following ex 
actly the tame course as the common btte duct 
through the duodenal waD On the reverse side of 
the tperimnu the diverticulum could be seen as an 
111 defined bulre of the duodenum into the pancreas 
It is separated from the Utter by a narrow Interval 
filled with loose areolar tisane, and the pancreas 


could be treed by blunt dbsection The ancon 
membrane lining the pouch Is smooth and free /ram 
rugs^ but otherwise normal A mkroacoufc seclke 
of the wall at the fundus of the diverticulum tbowi 
only a small number of musdt fiber* lying in a tH* 
wail of fibrous Uaaoe A large ve»d Is lying within 
the wait 

Specimen 1 The specimen fllnitn ted tn Figure 4 
is from a dissecting room subject The pancreas ha* 
been rem ove d except for a small portion of the h«d 
In immediate contact with the concavity of the 
duodenum This baa been dissected free, and tamed 
upward. Between the pancreas and the ccmewo 
bile duct there is a large diverticulum This is 
flask shaped, but not completely regular in outline. 
This fact la due io part to Irregular shrinkage foflov 
Ing prolonged preservation In a formalin scJp ttan. 
The wall of the diverticulum is as thin as than* 
paper and transmits light equally wtfl hflmacopie 
sections ahow the wall to consist of a very tMn layer 
of fibrous tissue, with no trace of a muscle coat The 
mucous membrane has been partially destroyed by 
autol \ rfs. 

When the duodenum was opened, it was found 
that the relation of the moath of the dmrticnlam 
to the ampulla ol \ ater w as dmliar to that In Specs- 


Sptcltm J The apedmen flhatrsted in Figure | 
is from a dissecting room subject, a man of 70 The 
duodenum Is an unusually Urge one, but no otstroc 
tioo was present. The walli are of about normal 
thickness, there bring do evidence either of thinning 
from passive distention, or thickening from hyper 
trophy A small portion of pancreas remains at 
taefied to the duodenum, and is retracted forward 
by a book. Between this portion of the pancreas, 
sod above and in front of the common bfle duct. is 
a large cfiutrticnium It has been packed out with 
cotton wool, but before this was does was lax and 
collapsed. The wail is extremely thin and readily 
transmits fight The mucous fining is smooth, *ad 
contains do rugae. The divertlculam tn the recent 
state lay posterior to the duodenal margin of the 
head ol tha pancreas from which it was separated 
by a thin layer of areolar tlaane 
The relation cd tha mouth of the dlvtrtlcnlam to 
the ampoBa of \ ater is as In Specimens 1 and s 
Specimen 4 Thla specimen, IB nitrated In Figure 
6 waa obtained in tn* djsaeding room from toe 
body of a man agtd 71 To obtain the Hhutistfe®, 
the specimen was suspendad. and viewed from a fr^* 
and behind A portion of the bead of the pancreas 
remains attached Two small diverticula art P*F*r 
ent, opening from the transverse portion of the thud 
part of the duodenum, the aecond one (nearest t» 
“camera 1 being at the Junction of thW-rtwita 
the ascending part of tha duodenum T» *J» 
row of blood vessels supplying this part cd the dun- 
denum, to be described In full subsequently » 
clearly seen. , , 

The outfinc of this diverticulum f* Indited by in 
Interrupted fine, as It was removed flush with toe 
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Intestine before the drawing , wa* made. Whole 
»crul iccticms were cut, one of them pawing through 
the maximum girth of tbe diverticulum. 

The doable row of blood vessels supplying the 
duodenum to which s detailed reference will be 
nude later b dearly seen, one row lying posterior 
tnd the second anterior to the midllne The latter 
is represented by the thick Interrupted line In tbe 
iheitratiou. 

In each case, the opening of the diverticulum is to 
the posterior side of the cudllne, m relatfon to one of 
the posterior row of blood veajeU, This is very 
dearly shown in the smaller diverticulum, for the 
section through its base has cut through an artery 
which rsn into the wall of the diverticulum and is 
well shown in the section. 

Microscopic appearance A section passing through 
the maximum diameter of the diverticulum which 
is completely devoid of a muscular layer shows that 
the musde of the duodenum ceases abruptly at the 
mouth of the diverticulum and there b no suggestion 
of it being earned slang in its walL The musde In 
the angle between the intestine and the pouch sp- 
pean to be a little thicker than elsewhere In the 
duodenum as though it had undergone a certain 
amount of hypertrophy A Urge artery can be seen 
between the submucous layer of the diverticulum 
snd tbe muscubrU of the duodenum and its com- 
panion vdn is seen as a long narrow chink Thb 
artery corresponds with the one cut across, as shown 
In the flhwtration The diverticulum consists of an 
extremely thin Uver of fibrous tissue covered with 
serosa, and lined by mucous membrsne the latter 
Is thin »nd contains no ruga No pancreatic tissue 
or B roomer's glands are present 

SpecirHtn 5 (Fit 7) Perivaterien diverticulum 
removed at operation from a woman of cy years. It 
is a thin walled sac, devoid of a muscular coat and 
having a cubic capacity of 14 5 cubic centimeters. 
The radiological appearance it tbovrn in Figure 8 
The patient complained of abdominal pain, with 
occasional sickness, and a distressing amount of 
flatulence after meals. The hiitory extended back 
for some 9 or 10 years and tbe tymptomi had be- 
come progressively worse despite periods oi treat 
ment elsewhere for gastric uker Six years before 
a dmissio n appeiuhcectomy had been done with 00 
relief. No other cause for the symptoms was demon 
ftrated, and removal of the diverticulum resulted In 
a complete cure of the distressing flatulence. The 
patient still complains of occasional pain, but thb 
has very greatly improved, and 11 months after 
operation hex weight had increased from 5 stone 
6 pounds to 8 stone 10 pounds. 

A typical primary duodenal diverticulum is 
thus a thin walled sac opening Into the bowel 
by a wide mouth. Except in exceptional m 
stances It rarely exceeds the size of a golf boh 
It is rounded in shape, as opposed to the fin 
Gcr like congenital type of diverticulum found 


in the ileum. The edges of its mouth are well 
defined, sometimes being sharp and crescen- 
tic, as the diameter of the diverticulum be- 
yond the opening into the bowel immediately 
begins to increase The edge may be m con- 
tinuity with one of the phea inside the lumen 
of the intestine The lining of the pouch is 
smooth, and there is a complete peritoneal 
covering In all the cases there is a close rela- 
tion either to one of the ducts piercing the 
duodenal wall or to a blood vessel 

When one holds the opened duodenum up 
to the light, the thinness of the diverticular 
wall compared with that of the duodenum is 
at once evident and it is dear from this sim- 
ple test alone that there is a gross deficiency 
of the muscular coat 

Microscopic examination of the wall of the 
diverticulum confirms this view If the sec- 
tion va taken from the fundus, practically no 
musde tissue is to be seen, except for a thin 
layer not more than one or two fibers deep, 
usually to be found and which represents the 
musailans mucosa* This layer, as in diver- 
ticula of the large bowel may be well defined, 
being thicker, In fact, than in the intestinal 
wall This is due to compensatory hyper- 
trophy owing to the deficiency of the mus- 
culans proper As the wall is examined toward 
the mouth of the sac, musde fibers may be- 
come more abundant If a section is now 
examined which passes through the edge of 
the opening Into the bowel, so that portion of 
the wall of both the diverticulum and the 
bowel be included, it is at once dear what has 
happened At the angle formed by the abrupt 
change of direction of the lumen at the lip of 
the mouth, the muscular coat of the intestine 
appears to be unusually thick. Immediately, 
however, there is a diminution In thickness, 
shared by both the circular and longitudinal 
fibers and both layer* become equally and 
progressively attenuated until the muscular 
coat fades awaj completely, or is represented 
by an Interrupted thin line of musde not 
more than one or two fibers In thickness 
Toward the fundus it may be difficult to 
decide whether or not such fibers belong to 
the musailans mucosae. 

The mucous membrane itself is thinned, 
but in uncomplicated cases shows little depar- 



SURGERT GYNECOLOOA ANT) OBSTETRICS 


9P 


ture from normal except In tic absence of 
any Bruenner’s glands 

The microscopic description given does not 
tally with that of all observers- For example 
Baldwin states that all hi* 15 postmortem 
cases are "true, as they all contained mus- 
cle. Bat he says this consisted of a single 
layer and therefore probably belonged to the 
muscu laris mucosa; In his summary of the 
literature previous to 1911 in 47 cates no 
microscopic report was made. In 20 other 
cases musde was found, and m the 16 remain- 
ing It was stated to be absent Jenklnson 
mentions an operation case with musde In 
the wall but gives no detailed description. 
Basch in another operation case states 
muscular coat thin but intact- Jackson 
describes a case m which the muscularis mu 
cosre is hypertrophied with a definite but 
tiun true muscle coat. In Moore b case, the 
muscuiam mucosa: Is thickened but there is 
no true muscle coat. In RoUeston and Fen 
ton 1 4 cases no musde was found at all. 
Di\erticula secondary to ulcer have a com- 
plete muscular coat. They are in no sense 
nernlatioaj of the mucous membrane through 
the muscuiam of the Intestinal wall and a 
great deal of the conflicting evidence is due to 
confusion between the ulcer type and the pri 
mary type of diverticulum. 

It may be conduded therefore that in pri 
mary diverticula of the duodenum the true 
muscular coat 13 grossly deficient, sometimes 
to the extent of complete absence. 

AOJt INCIDENCE 

The average age in 15 of these cases is 51 9 
years, the eldest being 73 and the youngest 
31 In Crydennan s 45 cases diagnosed by 
V ray the average age was 51 7 the young 
est bong 24. There is thus a dose agreement 
between the two series. 

There is a striking difference, however in 
the average age figure between these two 
\ ray sene*, and the postmortem senes of 
Llnsmayer Baldwin and Nagel as can be 
seen in the tabulation on age Incidence If the 
average age of the combined postmortem 
figures be taken as 63 a difference of no 
)r*3 than 1 1 years exists — and is a striking 
Indictment against the policy of accepting 
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the age incidence of any conditions of this 
type which is based upon postmortem mate 
rial alone. In 3 of the author’s postmortem 
cases, the average age is 76 
It U difficult to determine the youngest 
recorded case of pnmary diverticulum, fox 
records of the past have been to mixed up 
with diverticula associated with ulcer (in 
which the age Incidence is younger) that one 
is forced to Ignore them. Crydermon s young 
est case of 24 might be acrepted with the pro- 
viso that ft was an \ ray diagnosis, and did 
not para the absolute test of visual inspection. 
Hudd/s case of acute perforation of a (fiver 
tiailum of the second port was In a woman of 
37 Pilcher s case, reported In 1894 of an 
enormous pouch Interrupting the transverse 
portion of the duodenum In a boy of 17 had 
a wall of Inflammatory fibrous tissue. It was 
in all probability a false diverticulum result 
mg from perforation of the duodenum At 
all events the pathology fs not sufficiently 
dear to warrant its acceptance as a primary 
duodenal diverticulum. 

The point which emerges quite dear!) from 
this discussion U that primary diverticula of 
the acquired type are unknown before the 
age of 34 and rare before the age of 30. 

SEX DJUDE1CCE 

Of 36 cases, 15 were in women and rr w 
men The average age at discovery of the 
diverticula is, men 49 years and women 5 1 o 
years. Lumnaycr a figures are women tj 
mm 14 and Cryderman (, women 30, men 
14. In Baldwin s summary of 67 specimen* 
found In the literature up to 1911 the sctw*i 
stated fn 35 cases 21 of which occurred ta 
men, and 14 in women. This tenet anno*, 
however be regarded as an accurate rcpre- 
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sentation as certainly not all the cases w 
eluded are of the primary type 
Of the 263 cases found in the literature in 
which the sex is mentioned after excluding 
all cases in which there is any doubt as to 
the type of diverticulum described the dis 
tnbution between the sexes is men 112 
women ici 

SITUATION 

By far the greatest number of primary 
acquired diverticula occur In the second part 
of the duodenum in close relation to the 
entrance of the common bile and pancreatic 
ducts. 

The author has not been able to hnd a single 
proved case of primary diverticulum in the 
first part of the duodenum This is an obser 
ration of the greatest significance for al 
though not r ulin g out all possibility of their 
occurring in this situation it denotes at 
least that they like true congenital dnertic 
ula must be of extreme ranty and this fact 
permits the clinician to regard all diverticula 
of the first part as secondary diverticula. The 
vast majority of these are due to the presence 
of an ulcer 

Diverticula of the third part of the duo- 
denum though far less frequently found than 
in the second part are by no means uncom 
mon In the 26 \ ray plates 3 postmortem 
cases and 1 operation case (the first post 
mortem specimen is included with the \ ra> 
plates) the distribution is as follows 

Flnt part 
Second part 
Third part 
HomontaJ limb 
\ crtical limb and flexure 
Total 

1 caw with t diverticula 

DISTRIBUTION 
The more complete of the senes to be found 
in the literature are shown in the tabulation 
on distribution 

If the author a cases are added it will be 
seen that of the 380 cases in which the posi 
tion has been noted no less than 204 or 73 
per cent arc situated in the second part 
These figures however show considerable 
variations in the relative frequency in the 
various parts Whereas Baldwin and Spnggs 
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and Marxcr find a steady diminution m fre 
quency from the second part to the flexure in 
the author s figures diverticula of the ascend 
ing part and the flexure and the horizontal 
limb arc m the proportion 5 to 4 The mo3t 
marked variation from the mean is in Lins- 
ma>er 5 records for in his 41 cases examined 
post mortem all of them were in the second 
part One is at a loss to account for this for 
anyone who studies Linsmayer s excellent 
article cannot fail to be convinced that his 
observations have been made with care 

MULTIPLE DIVERTICULA 
In on!) 1 personal case was more than one 
diverticulum found Two diverticula are not, 
however uncommon as reference to the 
literature shows More than two are rare In 
an unusual case described and full) mvesti 
gated by Odgers no less than five pouches 
were present Their distribution is as follows 
the first 4 centimeters above the ampulla of 
Vater the second and third penvatenen, the 
fourth at the upper border of the transverse 
part dorsal to the pancreas, the fifth at the 
junction of transverse and ascending parts 
This specimen has been beautifully dis- 
sected and is to be found In the Museum of 
the Royal College of Surgeons 
In their \ ray survey Sprigg3 and Marxcr 
found two pouches in each of 38 patients In 
12 specimens Keith found two pouches in 3 
cases These were paired on either side of the 
ampulla Rolleston and Fenton describe a 
‘ bifid diverticulum — identical, apparent!), 
with Keith s in appearance — having a pouch 
on cither aide of the ampulla These authors 
suggest that this was originally a single pouch 
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Fig Du aUcahto at the dt*«VmirB *>«nciitct! wUh 
olcfT (Froeo iirtrfi m*de »t opmuon ) 


divided into two compartments as a result of 
tightening of the common bile duct following 
rfsreroptosi 

Fleischman describes a case with four 
diverticula, i with three and a third with 
two and Roth 2 cases with two diverticula 
in each 

In 20 cases Nagel found 6 with two pouches. 
All were perivaterien Liosmajrr In 4/ cases 
found 7 with two and 1 with three 

The diverticula are all necessarily related 
to the pancreas lying either behind it or 
parth buned in its substance. In the 15 
cases of Baldwin 3 were posterior 3 lying 
below it and 4 w it* substance. 

U 01 RID AXATOSTi IX RELATION 
TO FATHOOEXE51S 

Situation in relation to the t roll of the berjrf 
In all cases, without creep bon the diver 
bcuta arise from the concave surface of the 


90 as the figures heretofore given shcrw The 
third part of the duodenum, though nearly 
twice as long as the second portion provides 
onlj 37 per cent of the total number of cases. 
•Mi these cases of the second part Gem the con- 
cavit} of the duodenum, and at or near the 
ampulla of \ ater Although one cannot define 
the exact relation of the diverticula to the 
ampulla in cases examined by \ ray akme 
postmortem records show that the greater 
number are intimate!} related to it. So com- 
mon is this relation that French wnten have 
coined the descriptive term ‘•penratenen’* 
for diverticula of the second part 0/ the 
duodenum. 

An atom r The common bile duct and pan- 
creatic duct of \\ irsung run ohhquefr through 
the duodenal wall for one-half to three 
fourths of an Inch and open into the ampulla 
of 1 ater on the left wall of the duodenum, 
slightly to the posterior aspect. The muon of 
these duds does not tale place until they have 
almost reached the opening in the duodena) 
papilla- The exact mode of termination of 
the ducts is subject to slight variations. 

The passage of the ducts through the duo- 
denal wall necessitates a considerable gap m 
the musde fibers. The longitudinal coat u 
most affected for in the angle between the 
tracts of the pancreatic and bfle ducts a wril 
defined arcnlar coat exists, whereas the 
divarication of the musde fibers of the longi- 
tudinal coat is practically continuous 

The pancreatic duct of Santorini pierces 
the duodenal wall three-fourths inch above 
and somewhat anterior to the mam duct *nd 
terminates in a minute orifice which u often 
difficult to find even on examination of post 


bowel and are therefore close!} related to 
the pancreas — si relation which those seek 
ing a congenital theory of origin emphasise 
ver} strongly There is little doubt however 
that the situation on the concave surface is 
due to the weak areas in the bowel occasioned 
by the passage of the common bile and pan- 
creatic ducts and the blood vessels The 
greater sixe of the common bile and pan- 
creatic ducts and the long passage obSqnely 
through the wall lead one to expect a greater 
frequency of primary diverticula associated 
with It than with the vessels and indeed ft ft 


mortem specimens. 

The weakness occasioned by the separation 
of longitudinal fibers probamv ctmlmnes for 
some distance below the entrance of the ducts. 

The blood vessels The duodenum is sup- 
plied by the Inferior pancreaticoduodenal 
arterv of the superior mesenteric and the 
superior pancreaticoduodenal of the 
duodenal branch of the gastric artery Tte 
hut part also receives some branches from 
the pylon c artery , 

Figure 9 Illustrates the dissection of blood 
vessels after injection with carmine- For the 
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sake of dearness, the pancreas has been dis- 
sected free from the superior mesentenc ves- 
sels and common bfle duct This has necessi 
tated division of the small branches of the 
pancreaticoduodenal arteries supplying the 
pancreas but has left the duodenal branches 
undisturbed 

The inferior pancreaticoduodenal is a short 
thick trunk at its origin from the superior 
mesentenc, and almost Immediately gives 
nse to a large branch which passes to the left 
and follows the concave curvature of the 
duodenum (under cover of the inferior mar 
gm of the pancreas) to the flexure In the 
specimen dissected the mam artery now di 
vides into two branches from which the 
bowel is supplied by a double arcade anterior 
and posterior The anterior branches are 
easily visible under the peritoneum covering 
the anterior wall of the duodenum but the 
posterior branches run under the lower mar 
gin of the pancreas. 

As the vessels pass to the right they run to 
either side of the common bile duct and 
terminate by anastomosing with similar dor 
sal and ventral branches of the superior pan 
creaticoduodenal artery The dorsal and ven 
tral branches m this case arise independently 
from the gastroduodenal artery 

This arrangement of the duodenal blood 
supply does not correspond m detail with that 
described in standard textbooks of anatomy 
Similar findin gs however are reported by 
Yule, whose article the author discovered after 
his own dissections were complete 

There is thus a double arcade of supply to 
that part of the duodenum from a point above 
the entrance of the common bile and pan 
creadc ducts and the point at which the supe 
nor mesentenc artery crosses the intestine 

If a cross section of the horizontal portion 
of the duodenum be examined it is seen that 
the antenor and postenor senes of branches 
are separated by a considerable Interval — 
five-eighths to three fourths inch at the 
points at which they pierce the duodenal 
wall (Fig io) 

This relation coincides with the situation of 
diverticula in the third part Some of the 
latter are easily visible and antenor their 
opening being in the same plane as the ante 




the colon a doe to & bairom extern* given i d*yi prcviouily 


nor branches Others are postenor, and hid 
den the opening corresponding with the pos- 
tenor branches 

Perwairrvm dtzcrhcula Penvatenen diver 
ticula are situated m the concavity of the 
duodenum immediately above the opening of 
the common bfle duct 

In Keith s article 7 single cases are de 
sen bed m this situation In the 3 cases in 
which two diverticula are present the pouches 
appear one on either side of the co mm on bile 
duct The nght one is in each case the larger 
One cannot fail to appreciate Keith s view 
that in the cases in which two are present we 
are seeing merely a further stage m the single 
cases In the formation of these diverticula 

A few cases are to be found in the literature 
In which the common bile duct or pancreatic 
duct or both actually open into a diverticu 
lum I suspect some at least of these cases 
as being exaggerations of the condition of 
wide mouthed opening of the common bile 
duct Traction by the common bfle duct fol 
lowing inflamma tion m the biliary tract might 
cause such an opening to be pulled up into a 
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Fig 5 Di\erUcnhun of the duodenum 

obscured by the overlying pancreas In the 
transverse part the mouths of the diverticula 
open downward and the pouches therefore 
drain readil> The diverticula probably be 
cause of this do not tend to get large The 
fact that only 2 cases were shown in the 
author s senes of 26 \ rav cases may be ac 
counted for by the same token the banum 
only remaining in the diverticulum for so 
short a penod of time that it escapes the eye 
of the examiner 

The terminal portion and flexure Diver 
ticula of the flexure pass inward to the right 
and below the lower border of the body of the 
pancreas This situation is constant though 
the exact point in the diameter of the bowel 
from which the} arise has not been deter 
mined 

Their semidependent position may account 
for the large sue to which they sometimes 
develop Jacquchn and Qutnu report a diver 
ticulum removed at operation from a woman 
of 54 which opened from the bowel near the 
flexure and passed to the nght behind the 
peritoneum as far as the left border of the 
duodenum It measured 8 by 2 centimeters 
and was easily seen in X ray examination 
Lund describes a very similar case in which 
operation was also done The diverticulum 
Passed from the region of the flexure behind 
the first part of the duodenum to reach the 
Posterior aspect of the gall bladder X rays 
had shown Its presence before operation One 
or two diverticula were also found in the be 
ginning of the jejunum 





Fig 6 DiNcrtxmU of the third part of the duodenum 

Diverticula at the flexure play a prominent 
r61c clinically owing to their tendencj to 
cause symptoms suggesting obstruction to 
tbc passage from the duodenum into the 
jejunum Krogius describes a case of acute 
obstruction due to this cause in a woman of 64 

THE PATHOGENESIS 

That diverticula such as have been dc 
scribed in the preceding pages are acquired 
and not inborn is placed beyond reasonable 
doubt by the age incidence of their discovery 
One cannot on the same ground however 
dispose of the possibility of a congenital fac 
tor being responsible at all events in part for 
their development Though I should like to 
state at once that mj own investigations do 
not lead me to subscribe to the likelihood— 
or even the necessity for postulating such a 
factor — one cannot pass bj the views of men 
such as Professor Wilkie who formulated so 
emphaticallj a congenital theory of origin 
some 20 yeara ago without bang conscious 
of some loss of confidence in the validity of 
one a own conclusions. 

The first source of guidance ax to the patho- 
genesis lies m the structure of the wall of these 
diverticula There is uniformity of opinion 
that the muscular coat is deficient In all my 
own cases there was a complete lack of mus- 
cle at the fundus of the diverticulum, except 
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Tib 7 DncrOralom rtrrxKfd it openUoc from the 
»ecand part c i the dac-dmam 

for that belonging to the mutculans murow 
Failure to state the exact place In the diver 
ticulum from which a faction wai cut and 
upon which the opinion was formed as to the 
nature and quantitv of muscle found com 
pels one to reft on one a own limited patho- 
logical Investigation and the comparatively 
few cases in the literature In which this is 
dearK stated 

Two views are possible with regard to the 
muscular debaeno Either the mtisde is 
debdent from the commencement or It was 
normal to begin with and became thin as a 
result of pressure This latter event appears 
to be the explanation of most of those wbo 
regard the diverticula as of congenital origin 
This sequence of events is howeveT unUkdj 
Congenital diverticula of the Drum do not be 
have in this was and indeed there is no rea 
son whs abnormal pressure inside the duo- 
denal lumen should of its own accord cause 
atrophvof the muscle of the diverticular wall 
an} more than that of the duodenum whence 
the diverticulum opens, Tarxfler has shown 
that in the early stages of development of the 
duodenum the epithelial lining of the gut 
develops in adsxnce of the mesodermal coats, 
and W llbe suggests that the outgrowth of an 
accessors pancreatic bud in the region of the 
hepatic and the two pancreatic ones at snch a 
stage might result in a diserticulum with an 
imperfect mesodermal sheath. But in not 
one of the anthor s cases was there an> ques- 
tion of direct connection between the pan- 
creas and the diverticulum- The latter was 
m each case separated b> a layer of areolar 
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tissue from the pancreas and there was no 
difficulty in dissecting it free 

The lack of evidence is quite dearly in 
favor of the view that these diverticula ire 
hemial protrusions of the bowel lining begm 
rung at a weak spot in the m osculant. The 
pjolnt is bemg labored somewhat for it is the 
key to the pathogenesis and unless one is 
fullv prepared to accept this Mew what fol- 
lows is not tenable 

The formation of an\ tvpc of hernia, de 
pend* upjon the interworking of two factors 
(a) an area of diminished resistance In the 
wall endosmg the cavity from which the 
hernia arises and (b) pressure inside this 
cavit} 

Areas of diminished resistance are furnished 
In the duodenum tr\ the pneremg of Its mus- 
cular wall by the bile and pancreatic dnct* 
and by the blood vessels, and the constancy 

iriti Vinci dhtrUcoU mt iKomtrf 

one or other of these structures a suffiaen 
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Fig 9. Tbe ruculu lupply of the duodenum \ da- 
wction mtde after Injecting the artenea with cannme 

proof of the contention The larger the struc 
ture ptcrang the wall, the more frequent 
should be the presence of a hernial pouch 
and the facts of incidence bear this out quite 
closely 

DUODENAL PRESSURE 

The pressure inside the duodenum depends 
upon (a) the contents and (b) the contraction 
of the muscular wall 

What is the normal pressure in the duo- 
denum? The musculature is os powerful as 
that elsewhere m the small intestine there 
fore a high pressure during contraction is con 
cavable But if the pylorus la patent, the 
duodenum is open at both ends, and under 
normal conditions of segmental and peristal 
tic mo\ements the pressure is not greatly 
raised. 

The duodenal pressure has been e xam ined 
in 13 health} patients A radio opaque tube 
is swallowed bj the subject until it is seen 
under the r&y screen to be past the pylorus. 
It is then connected to an ordinary water 
manometer, and the water levels In the two 
limbs compared In all cases there was prac 
ticallj no difference caused in the levels ex 
cept a nse and fall of from o 5 to 1 cent! 
meter corresponding with the respiratory 
excursion of the diaphragm 



Tig 10 The vascular wpply of the duodenum A dk 
grun to illustrate the relation to the bowel will of the sites 
of entry of the blood vessels 

If a reading could be made In this way with 
the pylorus closed and the duodenum con 
tracting it is probable that greater differ 
ences in the pressure reading would result. 
The rapidity with which the stomach con 
tents pass through the duodenum, as demon 
strated by \ raj does not suggest that under 
normal conditions the duodenal contents 
exert any appreciable pressure upon the 
duodenal walls. 

That under abnormal conditions at least 
a high pressure may occur in the duodenum is 
shown by the case which Figure n Illustrates. 

This remarkable appearance was discovered 
during the course of a barium meal in a female 
patient aged 62 It shows the common bile 
duct the left and right hepatic ducts and 
even the smaller intrahepatic canaliculi filled 
with banum The commencement of the 
cystic duct is shown, but not the gall bladder 
This appearance was present in the roent 
genogram taken immediately on swallowing 
the meal and remained until the 3 hour pic 
ture was taken At 24 hours, the smaller 
canaliculi could still be seen, but the larger 
ducts were empty At 48 hours the liver was 
dear 

This case furnishes unquestionable cvi 
dence that under abnormal conditions at 
least the pressure inside the duodenum may 
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Ft* Ducrinoi prraaore Em try oi birnan into the 
ocpattc duel* dona* ■ brnnam nw*l 

rise to a very conaiderable height Further 
evidence that high duodenal pressure occur* 
lie* m the fomutlon of ulcer diverticula for 
there u no question that intraduoderal pres- 
sure play# a part in the production of these. 

Perry and Shaw have pointed out, the 
duodenum it the onl\ situation In the alltnen 
tary tract in which ulcer# are followed by 
diverticula Theme workers think the p)k»nu 
it largely responsible for a nsc in in trad uo- 
denal pressure In opposing by It* contrac 
tlon an obatade to the reflux when the lower 
part of the duodenum n contracting The 
pressure here it greater than elsewhere in the 
small intestine where the fluid constituents 
are distributed over a greater length of bowel 
In support of this theory of formation of diver 
tf cula immediately dnial to an obstruction 
these author* describe a cate of di verticil 
Iocs of the jejunum associated with a partial 
congenital diaphragm iltuated at the duo- 
denojejunal flexure In a man of 40 Tbeaper 
ture in the diaphragm admitted the fifth 
finger and there were three diverticula mea- 
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uring r by 1 Inch on the mesenteric border of 
the tint foot of the jejunum. 

How fs ihi* high pressure produced 3 Not 
by normal tegmental and peristaltic contrac 
tion*. but by irregular ineo-ordmated tome 
contractions of the drcnlar and longitudinal 
coat*. 

Given therefore weak areas in the bowel 
wall and the possibility of high pressure be 
mg caused Inside the lumen of the duodenum 
by irregular muscular contraction anesplina 
tion of the mode of origin of these primary 
diverticula become* possible 

The mucous membrane of the duodenum u 
forced into the interval occasioned by the 
passage through the duodenal wall either of 
the duct* or the blood vessel* by the circular 
contraction* of the duodenal musde In the 
early stages, the mucous membrane will 
recover it* position but once started there 
will be a certainty of recurrence and a repeti- 
tion of the event over a number of months or 
even years will result in a stretching of the 
interval between the muscle fibers, and ft* 
permanent occupation by a wedge-abaped 
pouch of mucou* membrane This proem t* 
easier to «tud\ both in the jejunum and the 
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cokin, where the opportunity for observing 
the earliest stages arises. There can be no 
doubt, judging from the pathological anat 
omy, that this is the way that all primary 
pulsion diverticula start irrespective of thar 
situation in the alimentary tract 

Once the process of mucous membrane m an 
intermuscular interval is established, the for 
matron of a typical pouch is inevitable, if the 
patient lives long enough. The resistance to 
the pressure made the duodenum 13 at a mini 
mum. As the pouch is forming it carries with 
it musde fibers from the bowel, the quantity 
varying in different cases but consisting of a 
very thin layer, or being entirely absent at 
the fundus of the diverticulum, which was the 
first portion to herniate The subsequent size 
to which the pouch develops depends upon 
its age — the very large ones are nearly always 
found in old people — and its position For 
example, those in the transverse portion of 
the duodenum are usually small because of 
the absence of any stretching force due to the 
weight of food contents. Those in the second 
part of the duodenum are probably limited in 
size by the support given by the pancreas, 
but those connected with the flexure may be 
come relatively enormous 

In the two latter situations there is prac 
tically always a certain degree of stasis as 
shown by the banum meal and X ray The 
failure to empty synchronously with the duo- 
denum is due at first to the lack of dn ade 
quate muscular coat 

The high pressure to which the herniation 
is due is undoubtedly intermittent, and must 
be continued over a long period of time 
Diverticula do not anse as a result of the 
presence of an acute obstruction to any part 
of the bowel 

There Is an apparent paradox in this theory 
of development of pulsion diverticula Both 
the degree of pressure and the strength of the 
duodenal wall depend upon the development 
of the muscular coat Therefore duodena in 
which the muscular lajer is beat developed 
would have the most impervious wall But 
the difficulty passes when it is realized that 
the muscular contraction which produces pul 
son diverticula is an irregular one there be- 
ing areas of relaxation of the muscle coat in 
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tensified bttween the sites of tome con 
traction 

The question of relaxation is an important 
one If one segment of musde is prone to 
enter into long periods of ov erection, it should 
tend to hypertrophy, or at least to maintain 
its power What changes may take place in a 
neighboring segment, which is not only re- 
laxed for similar periods of time, but has 
exerted upon it during its relaxation an 
abnormal pressure generated by the contract- 
ing portion? Does it undergo a "relaxation 
atrophy V That such a change is associated 
with diverticula of the large intestine, which 
are morphologically identical with those of 
the small intestine, will be made dear from a 
study of specimens The relaxation area in 
these gives a mirror image picture of the 
ndghbonng contraction area Such a relaxa 
tion atrophy, should it occur as I believe it 
does would explain the ease of formation and 
progressive increase in size of the diverticula. 

The presence of rug® in some of these diver 
ticula is not inconsistent with the theory of 
pulsion, for the causal pressure is an inter- 
mittent one, and Grey Turner's case of duo- 
denal diverticulum in a woman of 60 m which 
the mucous membrane was thrown into folds, 
is not necessarily contrary evidence 

THE RELATION BETWEEN DIVERTICULA 
AND VISCEROPTOSIS 

In many cases X rays show the presence oi 
varying degrees of visceroptosis in subjects 
with duodenal diverticula, and it has been 
suggested that in this condition the vessels 
and bile ducts cause traction upon the intes- 
tinal wall, and tend to pull up the mucous 
membrane through the musde coat There 
may be some truth in this theory with regard 
to the formation of diverticula m the jejunum, 
but it is improbable that the duodenum reacts 
in this way as its comparative fixity to the 
posterior abdominal wall protects it from 
sharing m the viscexoptotic process except m 
the severest cases. 

The view that mucosal hernias are more 
likely to occur in the subjects of visceroptosia 
because of the * atomaty ’ and consequent 
weakness of the bowel wall found in this con 
dition can be entirely discounted There 13 
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abundant evidence to abow that abdominal 
ptoii* bear* no relation to the condition of the 
muscular wall of the hollow vucerm 

A possible predisposing cause of Increased 
pressure in the duodenum occasioned by vis- 
ceroptosis Is constriction of the transverse 
portion by the superior mesenteric vessels. 
That this is not of very great Importance 
though possibly a contributory factor In some 
cases is shown by lack of association between 
ileus of the duodenum and diverticukms 
This lack of cause and effect between chronic 
Hens and dlvtrticulosis may appear to be 
evidence against the pulsion theory This Is 
not the case however The facts merely 
show that diverticula do not arise solely as a 
result of passive pressure of contents upon 
the intestinal wall 


ACQUIRED DF.GRHXXATION OF THE MUSCLE COAT 
Is a primary local degeneration of the mus- 
cular wall a factor in producing a locus mlnons 
remtentlc? Inflammation of the muscle coat 
leading to atrophy has been ated as a cause 
but there Is no hhtolopcnl evidence of this. 
Further the constant situation in the con 
cavity of the duodenum would not be found 
if such were the case Senile atrophy Is an- 
other hypothesis but one which is readily 
discounted Emphatically duodenal diver 
ticulosU u not a disease of old age but of 
eariv middle age It is true that postmortem 
evidence suggests its greater frequency In the 
aged but the fallacy of this has already been 
pointed out. It is true too that generally 
speaking the older the subject the larger the 
diverticulum- But this is to be expected. The 
diverticulum tends always to get larger and 
the older ft is the larger it will become. 

THE ULCta DrvEETICUXUM 
Ulcer diverticula form a distinct group In 
contradistinction to primary diverticula the 
ulcer diverticulum Is found more readily at 
operation or at postmortem than by X ray 
At postmortem examination the one thing 
that may easily be missed Is not the diver 
tlculum but the healed ulcer which was 
responsible for it. All that is to be seen, in 
most cases is a minute smooth whitened area 
of mucous membrane adjacent to the diver 


tlculum The opened duodenum must be ex 
nmln cd fa a good light, d necessary wfth a 
lens. The smallness of the visible ulcer u weff 
shown fa the accompanying Illustration made 
irom a postmortem specimen. In this the 
artist has, for the sane of dear definition, 
purposely accentuated the appearance of the 
ulcer scar It will be appreciated therefore, 
how easily such scars may be missed at port 
mortem examination 

The only other type of diverticulum which 
occurs in the first part of the duodenum is the 
true congenital type and this Is 90 excessively 
rare that one can safely work on the assump- 
tion that If a diverticulum Is found In the 
first part of the duodenum there too will the 
scar of an ulcer be found 

Morbid anatomy Both the diverticula and 
the ulcers may be multiple In 7 postmortem 
specimens, the numbers were as fobowi 


1 3 cases with 1 ulcer and 1 diverticulum, 
a x case with a ulcers and 1 diverticulum. 

3 a cases with a ulcers and 1 diverticula. 

4 1 case with 3 ulcers and 3 diverticula. 

5 r case with 3 ulcers and 4 di vertical*. 


Each diverticulum consists of all four lajxrs 
of the normal duodenum and the peritoneal 
coat is free and amooth The mouth u wtfl 
defined and bounded by a definite ridge of 
mucous membrane, and the lining of the 
pouch Is smooth. There Is no inflammatory 
procesd fa ita wall and the associated ulcer 
ties at some distance from Its edge, and not 
fa the floor or wall The following is selected 
as a typical example 


Sptciwun 6 {Fit it) Tbe pyloric ecd o! U* 
stomach and the duodenum bare been divided mto 
halves Tbe loser curvatures be next to one an- 
other la tbe nbuLradcm. 

One-talf to three-quarter* of an Inch dat a! to th e 

S terna are two scars of healed ulcers, occupT™* 
5 anterior and posterior wall* of the duodena®, 
respectively Jut diital to tbe ulcers I* a prtaamert 
/old coraijtiDt of tbe whole tUcknea of the v*n 
enrfrdJnx tbe duodenum. Between this fold aadtiji 
pylorus, tbe duodenum h pouched out The 
on tb* lesser curvature Is subdivided hr * 
marked fold, again coraktfnx erf tbe whole thirtne** 
of tb* duodenal wall. Into two compartment* JJ* 
mncoc* membrane Lining the pooches 
and their walls are somewhat thinner than , tsu t of 
tbe real of the duodeonnij but there hi* been 
interference vrith tbe remade coat. 
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abundant evidence to show that abdominal 
ptems bean no relation to the condition of the 
muscular wall of the hollow viscera. 

A possible predisposing came of Increased 
pressure In the duodenum occasioned by vis- 
ceroptosis is constriction of the transverse 
portion by the superior mesentenc vessels. 
That this is not of very great importance 
though possibly & contributor} factor in pome 
case* Is shown by lack, of association between 
ficus of the duodenum and diverticulosU. 
This lack of cause and effect between chronic 
Ileus and diverticulosis may appear to be 
evidence against the pulsion theory This Is 
not the case however The fads merely 
show that diverticula do not arise solely as a 
result of passive pressure of contents upon 
the intestinal wall. 

ACQUIRED 0EOENEAATXON OT TOT UUVCLE COAT 

Is a primary local degeneration of the mus- 
cular wall a factor m producing a locus mi do ns 
resistentue? Inflammation of the musde coat 
leading to atrophy has been dted as a cause, 
but there Is no histological evidence of this. 
Further the constant situation in the con 
cavity of the duodenum would not be found 
If Such were the case. Senile atroph} is an 
other hypothesis, but one which is readily 
discounted Emphatically duodenal diver 
ticulosls is not a disease of old age but of 
early middle age It is true that postmortem 
evidence luggeata its greater frequency In the 
aged but the fallacy of this has already been 
pointed out It is true too that generally 
speaking the dder the subject the larger the 
diverticulum But this is to be expected The 
diverticulum tends always to get larger and 
the older it Is the larger It will become. 

TOT PICE I DIVEITICULIJII 

Ulcer diverticula form a distinct group In 
contradistinction to primary diverticula, the 
ulcer diverticulum is found more readily at 
operation or at postmortem than by Y ray 
At postmortem examination the one th in g 
tha t may easily be missed is not the diver 
ticolum, but the healed ulcer which was 
responsible for it. AD that is to be seen In 
most cases, is a minute smooth whitened area 
of mucous membrane adjacent to the diver 


tlculnm. The opened duodenum most be ex 
amlned m a good light, if necessary with a 
lens. The smallness of the visible nicer b well 
shown In the accompanying Illustration made 
from a postmortem specimen In this the 
artist has, for the take of dear definition, 
purposely accentuated the appearance of the 
nicer scar It will be appreciated therefore, 
how easily such scan ma> be missed at post 
mortem examination. 

The onl) other type of diverticulum which 
occurs in the first port of the duodenum is the 
true congenital type and this is so excevETtly 
rare that one can safely work on the assump- 
tion that if a diverticulum Is found in the 
first part of the duodenum there too will the 
•car of an ulcer be found. 

Morbid anatomy Both the diverticula and 
the ulcen may be multiple In 7 postmortem 
•penmens, the number* were as follows 
1 2 cases with 1 ulcer and 1 diverticulum. 
1 1 case with 2 ulcers and 1 diverticulum. 
3 2 cases with 2 ulcen and 2 diverticula. 
4- 1 case with a ulcen and 3 diverUcula. 

5 1 case with a ulcen and 4 dlverUcula. 
Each diverticulum consists of all four layers 
of the normal duodenum and the peritoneal 
coat is free and smooth. The mouth Is well 
defined and bounded by a definite odgt of 
mucous membrane, and the lining of the 
pouch Is smooth. There is no inflanrmatoiy 
rocesS in its wall and the associated ulcer 
es at tome (balance from its edge and not 
in the floor or wall. The following Is selected 
as a typical example 

6 {Fit it) The pyloric end of the 
jtocruLch and the duodenum hay® been dfvfcfca fate 
halve* The (ewer curvature* Be neat to ooe **■ 
other In the Dltutratko. 

One half to three-quarter* of an Inch <Bs t*l to the 
micro* arc two tan ot healed olcm, octupp*t 
the anterior and posterior wall* of the duodena®, 
ropectlrriT Ju*t distal to the olcm U a promw** 

fold Cr rrrritdrn of the whole thldtOO* Ca lit ™ 
eodrclmj the duodenum. Beta rtn thl* fold aodtae 
pylon**, tha duodenum 1* poached oat. The P**™ 
on th® Water curvature u subdivided hy 
mariad fold, again consisting of the abole cfctlnm 

of the duodenal wall. Into two compartment*- 

mneoo* membrane Iming the pouches l* i®* 1 } 
and their wall* are aomeahat thinner than that m 
the re*? of the duodenum, but there ha* been » 
Interference with the mmole coat. 
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THE MECHANISM BY WHICH THE ACIDITY OF AN ACID MEAL 
IS REDUCED IN THE STOMACH 

FREDERICK C.IHLL, WD LEO C HENRI CH, CHARLES II VTILHELMJ MD,' Ouui, 


T HE aad meal, since iti Introduction 
b> Boldyrefl has been used ra ther 
extensively In experimental studies on 
the stomach and has also been employed by 
several observers in Hinfral investigations 
It consists of from too to 300 cubic centimeters 
of o 3 per cent to 0 5 per cent hydrochloric 
aad and may be administered either by 
month or more commonly by means of a 
stom ach tube. This type of meal Is emptied 
out of the stomach somewhat more slowly 
than water and the stronger the add is, the 
more the emptying time is prolonged. 

When an aad meal of this character is 
introduced Into the stomach and withdrawn 
15 minutes to one-half hour later it is found 
that the aad daring Its sojourn In the it am 
ach, has been reduced in strength This 
reduction is considered by most observers to 
be due to neutralisation of the aad by 
(t) mucus secreted by the stomach (j) re 
gurgitated fluid from the duodenum, con- 
sisting of bile pancreatic Juice and succus 
entencus With reference to the first sag 
gated cause of the reduction the gastric 
mucus we (13) have shown by studies on 
pouches prepared from the entire pyloric 
region of the stomach of dogs, and also by 
unpublished Investigations on pouches which 
we prepared from the entire stomach, that 
the amount of gastric mucus available is not 
sufficient in quantity nor alkaline enough to 
account for any significant amount of the 
reduction noted The most Important factor 
concerned in reducing the aadity of an add 
mwd Is thus not intragostric, but ertiagastnc 
it is the fluid which comes from the duodenum 
Into the stomach 

That this regurgitation of duodenal con 
tents is a common occurrence both in man 
and in experimental animals has been noted 
by vanous observers for many years. Thus 
in 1909 Ehrmann and Lederer noted con- 
siderable regurgitation in the Ewald Boas test 
meaL Ehrenrdth, in 1912 found that trypsin 


was present in the gastric contents of more 
than 50 per cent of 61 patients who were suf 
fenng from various gustro- intestinal disorders 
Medea and Wright tested the contents of the 
stomach for 3 constituents of tbe duodenal 
fluid — bile trypsin, and sucrose — and found 
evidence of duodenal regurgitation in all of 
23 patients examined. Trypsin was most 
commonly found, often in the absence of bfle, 
but bile was rarely present without tryprin. 
Spencer and his coworken also found a tryptic 
enzyme to be present m tbe fasting or resting 
stomach In nearly all testa. The amount of 
bfle as estimated by the color of tbe fluid, 
varied considerably but when the amount 
of bfle was Hgh the amount of trypsin was 
also increased. 

Using the \ ray and an opaque meal, 
Bolton and Solmoml examined ioq persons 
and actually saw regurgitation in 6 In the 
94 remaining they saw antipenstalsi* In the 
duodenum which they considered should be 
capable of causing regurgitation. Hkks and 
Vliher In \-ray studio, noted rings of con- 
striction and segmental coo tractions In the 
duodenum and believed that these could 
force the duodenal contents back Into the 
stomach if the pylorus were relaxed These 
observers also introduced iso cubic cent! 
meters of 0.5 per cent hydrochloric add into 
the stomach and found evidence of regmgita 
tion in 3$ per cent of $6 trials in dogs, and 
40 per cent of 10 trials in man. They deter 
mined the presence of regurgitation only by 
the presence of bile as they did not co nside r 
that much duodenal content could be promt 
In the stomach without ft- 

It is evident from a consideration of the 
above data obtained by various methods and 
by several different workers, that duodena] 
regurgitation is a factor which must be mc 
cepted. It is true that when one uses an add 
meal Instead of a non-acid meal of tbe 
type there Is more regurgitation In fact as the 
strength of the add is Increased there is, as 
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pointed out by Morse and bv Medes and 
Wnght, some increase in the amount of re- 
gurgitation Indeed, this fact is one which 
gives the aad meal a unique value unce it 
gives one an index as to the capacity of the 
individual to regurgitate duodenal contents 
and lower excess acidity m the stomach 
With regard to the mechanism by which 
the reduction of acidity is accomplished 
however, there is considerable difference of 
opinion The mere fact that the add has been 
reduced in strength is not proof that it has 
been neutralized, since another factor that of 
dilution must be taken into account The 
preponderance of opinion at present is that 
neutralization brings about most of the reduc 
tkm. Thus Olch attributes greatest unpor 
tance to neutralization of the aad by regurgi 
Uted pancreatic juice Elman insists that the 
amount of duodenal fluid necessary to dilute 
the aad meal is too great for the duodenum 
to secrete He points out that to reduce the 
aad from 140 to 35 (total aadity) 3 volumes 
of neutral fluid would be necessan whereas 
only volume of pancreatic juice would be 
required He found that using the ' alter 
cursive” method, little reduction occurred 
when the pancreatic juice was drained outside 
the body but when the pancreatic juice was 
allowed to flow into the duodenum again 
reduction became normal Ortner on the 
other hand, believes that dilution alone could 
account for the reduction noted- 
In order to investigate the relative unpor 
tance of dilution and neutralization we utilized 
a method of determining the amount of dilu 
tion which was first described by Gorham 
and which we have already used extensively 
In studies on gastnc aadity The method 
consists, essentially m adding to the aad 
test meal a coloring matter so that when 
dflution occurs the color will decrease in 
intensity in direct proportion to the dflution 
For this purpose phenolsulphonphthalem 
serves admirably since it is not absorbed by 
the stomach, and after it has been alkalinned, 
changes in its color can easily be read on a 
colorimeter Details of the method and 
procedure used are as follows 
The experiments were performed m all 
cases on healthy dogs about 34 hours alter 


the last feeding A stock, solution was pre- 
pared which consisted of 1,100 cubic centi 
meters of approximately tenth normal hy- 
drochloric aad in which 12 mflhgrams of the 
sodium salt of phenolsulphonphthalem had 
been previously dissolved The stomach was 
first lavaged with some of this solution in 
order to remove any fasting contents or mucus 
and then the test meal, which consisted of 
300 cubic centimeters of the aad phenol 
Bulphonphtholein stock solution, was intro- 
duced Samples were withdrawn from the 
stomach every 15 minutes for one hour or as 
long as any fluid could be obtained A portion 
of each sample and a portion of the original 
test solution were centrifuged, alhahnized bv 
the addition of 1 cubic centimeter of a satu 
rated solution of Bodium hydroxide for each 
10 cubic centimeters of the sample, and then 
centrifuged again The phenolsulphonphtha 
lem concentration of each sample was then 
determined by means of a colorimeter, using 
the alkali rnzed portion of the original test 
solution as a standard In the occasional in 
stances in which mucus interfered with the 
reading bv causing turbidity the mucus was 
preapitated out % the addition of sodium 
tungstate and sulphuric aad 

The strength of the aad in the add meal 
before its introduction into the stomach, and 
in the tractions removed from the stomach 
was determined by chemical analysis since it 
was found that this method gave a more 
uniformly accurate result than titration The 
aad chloride content of the test solution was 
determined directly, but in the samples re- 
moved from the stomach it was necessary to 
determine the total and neutral chlonde, the 
aad chlonde bang the difference between 
these two figures 

The phenolsuiphonphthaldu reading indi 
cates the percentage concentration of the 
original aad test solution which 13 present in 
the sample removed from the stomach. Con 
sequently the phenolsulphonphthalem read 
mg multiplied by the chlonde concentration 
of the onginal aad solution gives the add 
chlonde concentration which would be present 
in the sample at that dflution if no neutndka 
tion has occurred The aad chlonde content 
of the sample has actually been determined, 



970 


SURGE R\ GYNECOLOG\ AND OBSTETRICS 



P*IC J The tsUimio (mu been rrmcnrd tad tbe cut rods 
oi the iUnd wlUmJ Thu ts rurly po*«W( o*m§ t itc 
»oodbL tirmoc** at the flaad 

have teen occur with removal of the thjroid 
isthmus lor constrict it e i> mptomi 

The removal of the thyroid isthmus, at shown 
in Figure r b breaks the connection between the 
two lobe* of the thyroid gland and gnet Im- 
mediate rehe/ l r(XD prearure t\-mptoms UTien 
however the prethvroid mutclei ore tutored to- 
gether over the face of the gland, the two Kyu 
rated lobes tend either to pull together or to be 
leaned b\ tear tissue (Fig i a and c) thua re 
ettablialung and intensifying the coostnctive 
effect upon the trachea of the encircling, chroru- 
cill> Inflamed thyroid gland Due to the fact that 
a good u ed augment of the coo it noting ring of 
orguu mg thyroid tissue ha s been removed and 
the en I* allowed to re-establish their connection 
this encircling ring of thyroid tissue hat been 
markedit narrowed and, because of thn, effec 
ttuUv cautet greater trachea] constriction (Fig 
i c) As the result of such an operative procedure 
we ha\e seen the tracheal caliber further narrated 
to the sue of a millet aeed so that the patient 
could not undertake an) activity necessitating 
increased degree of air intake I hare emp/o)ed 
this simple operative step (Fig 4) to prevent 
possible reunion of the two cut ends of the thyroid 
isthmus 

If any patient with th) radii Is complains suf 
fidently of tracheal constnctioo and if a roent 
genogram shows definite tracheal normal ng we 
remove the entire thyroid isthmus well out to 
the points where it entera the lateral thyroid 
Jobes. Care u taken to separate the thyroid 
tsthm a complete!) from the trachea so that after 
its removal the trachea is left enbreh free from 
am a-Jierent thyroid tissue. All bleeding o\er 
the cut ends of thyroid tissue Is controlled and, 
if possible, the cut ends are sutured over (Fig t) 
In most cases, owing to the rigidity of the infil- 



4 The procedure hemn sg p ci ted to pro ml cite 
of tfi two cut rods at the ttryro*d after mnoi*J at tW 
Mthuna Note that aE thTroad iujlv; has Lem mr-r. cr) 
from the iradxa aod that ibe nenwhjwd muadea have 
been act curd to tba trachea well oat oo tU ktrnl nOi to 
that thne w » wide *ap between tbev two bribes 

t rated th) rad tissue this cannot be satisfactorily 
accomplished. Whether or not It c*n be done Is un- 
important If suturing of the prethyredd muscies to 
the lateral wulli of the trachea (Fig 4)isempJmed 
Fme interrupted catgut stitches can be readily 
passed through the fasaa over the trachea without 
entering the lumen of that structure, aod the 
median edges of the sternohyoid maades am be 
sutured to the trachea thus covertng the cut ends 
of the gland and interposing themsefra between 
the cut ends of thyroid tl«ue so that the 
menu of thyroid tissue cannot reunite Two 
poInU should be esnecnlly emphasised (1) • 
wide segment of isthmus most be resected, and 
(1) the sternothyrtad musdei must be attached 
to the trachea well down 00 its lateral wsGs so 
that a rood aired gap a present between the two 
cut ends of the thyroid (Fig 4) If one shoe* to 
unite the two beflka of the prethyroid mosdes so 
that the akin flap does not become idbcentto 
the trachea and bob up and down or swill oslng- 
stitches maj be inserted further out m the hemes 
of the sternohyoid muscle and the muscles brtai fht 
together after those structures bfli e been tc 'bred 
from their attachment to the sterocmastcfd txr 
dera that they wifl really displace toward tne 
midline. This, however is usually onnece^T 

The procedure described, by interposing «J«d 

the muscle fibers beta een the two cut ends ottnv 
roid tissue establishes a gap breaks the emdmimg 
constriction, and permanently insures MJf* 1 
the re-estabiahment of the tracheal coast new* 
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I N the hut two decades there has been marked 
improvement both in the treatment of mahg 
riant tumors of the upper jaw and antrum, and 
In the end results Twenty years ago resection of 
the upper jaw was performed in such cases some 
patients died following operation and a small 
number of patients remained well 5 or more years 
after operation In 1920 one of us (New) reported 
a method of treatment of malignant tumors of the 
upper Jaw and antrum by means of cautery and 
irradiation bringing out the fact that by this 
method of treatment operatn e mortality had 
been eliminated and the number of recurrences 
had been greatly reduced Six years later a 
second report was made of the end results from 
treatment of 97 patients with malignant tumors 
of the upper jaw and antrum by means of 
surgical diathermy cauter> and radium and the 
fact was again emphasized that the end results 
rei eaied that more patients remained well by this 
method of treatment than by methods pre- 
viously used 

REVIEW or LITERATtJIE 
The literature on this subject recently has been 
verj carefuli\ reviewed m a monograph b\ 
Ohngren He traced the development of electro- 
surgery and irradiation m the treatment of the 
condition cm the Holmgren service of the Sabbats- 
berg Clime at Stockholm. At first, the soldering 
iron or femim can dens was used large 

electric cauteries were then developed and finally 
eiectrosurgety Ohngren reviewed both the for 
eign and American literature, and his monograph 
is an outstanding contribution to the subject. He 
has evolved a clinical classification of his own for 
determining malignnnci of the tumor in which 
he combines the position of the growth, with 
regard to whether indications for operation are 
faiorable or unfavorable its activity determined 
microscopicalli and the presence or absence of 
metastasis. He divides the skull by means of an 
imaginary plane passing through the inner canthi 
and angles of the mandible into an anterior 
inferior or less dangerous portion and into a pos- 
terior superior or more dangerous portion In 
turn each of these portions it further divided into 
Won |W Cinufa Vriittl A«m 


four regions two lateral and two medial. Tumors 
in the medial posterior superior regions are much 
more dangerous and treatment is more likely to 
result in a smaller percentage of cures than with 
those in the lateral anterior inferior regions. 

In England, the method of treating these 
tumors alio has undergone evolution, as Is mdi 
cated b\ two symposiums m the Section of Laryn 
goloyp of the Royal Sodety of Medicine in 1922 
and m 1931 In the first discussion the consensus 
was that these tumors should be removed by 
surgical cutting methods, the operative technique 
was stressed and the method of using cautery and 
diathermy was thought little of by practicalU all 
the members. In November 1031, however the 
discussion revealed that the values of diathermy 
and of irradiation were appreciated and that 
resection by means of knife and scissors was Uttle 
used 

A similar change in the treatment of these 
tumors has taken place in this country , as is indi- 
cated m articles by Sharp bv Qmck, and bv 
Houser Moat radiologists, however make an 
opening into the antrum for purposes of drainage 
only and they do not attempt to destroy the 
tumor when that is advisable, with surgical 
diathermy 

DIAGNOSIS 

A diagnosis of epithelioma of the upper jaw 
when the growth originates in the mucous mem 
brane is of course not a difficult one. At times 
the condition is associated with papillary leuco- 
plakia, a condition which potentially Is malignant 
and should be treated as such. Adenocarcinoma 
of mixed tumor type usually occurs posteriorly in 
the upper jaw and palate and as a rule presents 
a nonulcerated smooth, hard surface. Fresh, 
frozen sections should be used in all cases to make 
a diagnosis at the time of operation, in order to 
determine the type of malignancy and its 
activity 

Patients with a constant complaint of some 
pain or uneasiness in the upper jaw or in the face 
whose symptoms ha\ e been of short duration and 
who state that the pain or uneasiness has been 
made^ worse b> lying down should be carefully 
examined to exclude malignant tumor as the cause 

do, Cilgarr AljrrU, C*n*tk, Ja*e «i jpj*. 
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of the pain Roentgenogram* should be made 
and careful »tud> earned out to exclude an\ in- 
volvement of bone In the m determinate case*, 
with symptoms indicating a possible tumor of the 
antrum it U ad\nabk to explore the antrum 
above the aheolar proceaa in order to make *ure 
that the patient a pom is not doe to a malignant 
condition in the antrum Thu exploration ahould 
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be earned out b\ the surgeon who £1 eq-af{)ped to 
take care of the condition If it is found to be 
malignant, thru avoiding the necessity for two 
separate operation*, first, exploration and biop*'' 
and then, utcr a tecood operation m whsA the 
malignant condition is cared for Trauma a*o- 
oated with auch a prclmun*r> erplcrstcry opera- 
tion usually add* to the difficulties in detennurinj 
the extent of the tumor at the aecond opentke, 
and it u m these cases that recurrence is morf 
llkdj to take place (Figs i to 6) 

In the differential diagnosis of malignant turner 

of the antrum one must consider giant cdl tumor 

osteitis deformans, fibroma, n da m a n tirnnia, be- 
nign cj it, and osteoma The roentgenogram i* a 
great aid in determining, before operation, t*f 
type of tumor and Its extent. 

CASES STUDIED 

We are presenting a stodj of 195 patient**^ 
malignant tumor of the upper Jaw and antrum, 

who were operated on pnor to Januart 1 19^® 

order to determine the curability of thes e tun* ** 
There were 141 tumors of the antrum, o f y ™~ 11 ? 


Fi< j F UauWjae tna of tlw right sntnen sad npper 


of the antrum Li not absolute since difficulty aro* 
at times In determining whether the tunwortP’ 
nated m the Jaw or in the antrum the dirW«t » 
important, however because of the differ* 11 ' 7 ' 
prognosis m the two groups. 
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Fig 4- Fibro-o>teoma of the left antrum and upper Jtw 


Of the 91 primary malignant tumors of the 
antrum, 63 were squamous cell epithelioma ta 6 
adenocardnomata 7 round cell sarcomata 9 
fibrosarcomata or osteosarcomata 3 lympho- 
sarcomata 2, malignant tumors of undetermined 
cell type, and one was a myxosarcoma. The 
tumor was situated on the right side in 42 cases 
and on the left side In 49 cases 46 2 and 53 8 per 
cent, respectively 

Of the 50 secondary malignant tumors of the 
antrum, 30 were squamous cell epithelioma ta 
S adenocamnomata 11 malignant tumors of 
undetermined cell type 2, fibrosarcomata 1 was 
a round cell sarcoma, and 1 a myxosarcoma. The 
tumor was situated on the right side in 25 cases 
and on the left side m 25 cases. 

Distribution by ege and sex Of the 91 patients 
in the group with primary malignant tumor of the 
antrum, 48 were men and 43 were women an 
approximately equal distribution between the 
sexes. The average age of the men m this group 
was 46 year* and of the women 49 years. Of the 
50 patients with secondary mali gnan t tumor of 
the antrum 44 were men and only 6 women, or 
88 percent compared to 12 per cent. The average 
age of the men In this group was 53 yean and of 
the women 39 years. Of these 141 patients with 
primary or secondary malignant tumor of the 
antrum 92 were men and 49 women 6$ 2 per 
cent compared to 34 8 per cent. The average 
age of the men in both these groups was 49 years 
and of the women 47 years. 

Ma li g n a n t tumors of the upper jaw occurred 
approximately three times as often among the 



Fig 5 nbnwartoma of the left «ntrum 

men m this group as among the women, 74 per 
cent, compared to 26 per cent Of the 154 
patients In the group the average age of the men 
was 54 year* and of the women 44 years. 

Of the 295 patients m the series 206 were men 
and 89 women 69 8 per cent compared to 30 2 
per cent The average age of men m the senes 
was 52 year* and of women, 46 year*. 

Treatment The selection of cases for operation 
is based on the situation and extent of the growth, 





rig 6. Epithelioma of the left antrum. 
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tie type of tnmoT and the presence or absence of 
metut alii, and in addition the patient ■ age 
general condition and ibfflt\ to return for otaer 
Nation. Thoe patients should be followed up 
carefolh after operation so that if the gruwtn 
recun the) can be treated immediately Patient* 
with extensive primal) antral turnon of highly 
malignant type nave a better chance of recmerv 
than those with tumor* of the *ame size bat of a 
knr grade of malignancy *o that patient* with 
\erv eit nan e, squamon* cefl epithet! crmata, 
graded 4 , ot with sarcomata are treated 

The treatment of toman of thi* type ha* been 
outlined b> u* in previous reports In moat of our 
cases anesthesia n b) Intratracheal admin is tra 
tion of mtrou* oride the tumor a* a rule being 
approached through the mouth abo\ e the alveolar 
proem or through the palate depending on iu 
situation Blow i» made and a fresh frozen 
section Is examined microscopical]) to determine 


the tvpe of growth In addition, lateral rhmrtcnt' 
ma\ be employed an {nriswri is made lateral to, 
and below the nose, a portion of the nasal bone 
removed and the growth destroyed through tr» 
approach. In the treatment of letuxa of w* 
grade, the aim Is to destroy the tumor coenpirttfr 
with diathermy and with the more highly nohg- 
nant tumor* to establish thorough drainage or 
means of destruction br diathermy radmm 
then inserted if It Is retjuired. Y protected 
therm point with the spirt gap almost dcseou 
used m approaching the more dangerous iregioo* 
about the orfnt or the ethmoid bone, wberea* 
large point with the *pait £*P well T ai v_ 
employed In region* wherein wide destruction 
not be of an> serial* eonseonence. 
hgation of the external carotid aitm a *** 
as a routine measure but i* empknrd 
occiDoml case in w hxh secoodai) bleeding 
srtates its u*e. 
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Fig 7 Survival titer operation for primary antral malignancy 


Postoperative observation e\ery month or 6 
weeks is advisable In cases of malignant tumor of 
the antrum. Sequestra are removed as soon as 
they tend to loosen A vulcanite dental plate is 
used to close the postopera b\e opening in the 
upper jaw and is much preferable to a pedided 
flap brought In from the neck. It is difficult to get 
a dental plate with artificial teeth that fits satis- 
factorily over the flap used to dose a large post 
operative opening in the jaw Postoperative per 
fora bo ns In the cheek or nose which occur in a 
small group of patients, are best dosed b\ tubed 
flaps brought up from the neck and thorax. In 
most cases it is necessary to line the flap with a full 
thickness skin graft in order to obtain a double 
layer of epithelium and to get a flat graft We 
prefer to raise a flap with the upper end in the 
supraclavicular region and the lower end extend 
ing down over the thorax. After delaying it the 
distal end is earned to the mastoid region and 
at the next stage, the proximal end in the region 
of the clawde which has been lined with a full 
thickness skin graft, is brought to the area on the 
face where ft is required This method eliminates 
the scarring of the neck that follows the use of a 
tubed flap in the cervical region a* usually is 
employed The character of the skin in the 
supraclavicular region is similar to that on the 
face and makes for a very satisfactory cosmetic 
result. 

Ranks The results of treatment of malignant 
tumors of the upper jaw and of the antrum are 


given in Table I There was but t death in this 
series during the postoperative period of conva 
lescence this patient died of bronchopneumonia 
during an epidemic of influenxa. 

The results of Holmgren and Ohngren reveal 
38 5 per cent ( ± 6 7) five year cures in 5s cases 
of malignant tumor of the antrum They were 
able to trace all of their patients, whereas of 141 
patients with primary or secondary malignant 
tumor of the antrum who were operated on prior 
to January 1 1929 we were able to trace 118 of 
these 53 were well without recurrence, which 
makes 44 9 per cent 5 year cures among patients 
who were traced or 37 5 per cent of the number 
operated on Houser reported 15 cases, with 
13 3 per cent 5 year cures and Peyton reported 
n cases 7 of Peyton s patients are still living 1 
for more than 5 p ears (Figs. 7 to io) 

Of pabents with primary malignant tumor of 
the antrum 40 per cent of those who were traced 
were alive without recurrence 5 years after opera 
bon Among pabents with primary sarcoma of 
the antrum 72 2 per cent of those who were 
traced were alive without recurrence 5 years after 
operation The fact that many of the growths 
were of low grade malignancy accounts for these 
results Of patients with primary epithelioma of 
the antrum who were traced and the tumor 
graded a higher percentage of those with tumors 
of low grade (grades 1 and a) were alive without 
recurrence 3 y ears after operation than were those 
with tumors of high grade (grade* 3 and 4) 55 6 




*"t<r ptrocn fitr at r cji*u tried 
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Cun ^rnuri es t»maBO&oi«n»zE £» 
FI* 10 SmMvtl tftw operatkm for m*%tvincy of the antrum and upper Jaw 


pet cent as compered to J 4 5 per cent. Of patients 
mth primary adenocarcinoma of the antrum 
33 3 per cent of those traced were alive and with 
out recurrence 5 years after operation although 
these tumors are of low grade of malignancy they 
are not radiosensitive and complete destruction 
with diathermy offers the best chance of treat 
meat. Of patients with secondary malignant 
tumors of the antrum 53 4 per cent of those 
traced were alive without recurrence 5 years after 
operation These tumors originate m the upper 
jaw and the prognosis 13 better than with primary 
malignant tumon of the antrum. Of patients 
with adenocarcinoma originating In the upper 
jaw and involving the antrum secondarily 60 2 
per cent of those traced were eh it and without 
recurrence 5 years after operation Of the entire 
group of patients with primary or secondary 
malignant tumor of the antrum, 44 9 per cent 
of those traced were alive and free from recur 
rence 5 years or more after operation 
Of patients with malignant tumor of the upper 
jaw including the pedate, 62 7 per cent of those 


traced were alive and free of recurrence 5 years or 
more after operation Of patients with malignant 
tumor of the upper jaw without involvement of 
lymph nodes 68 3 per cent of those traced were 
alive and free from recurrence 5 years or more 
after operation whereas of those with involvement 
of lymph nodes only 26 7 per cent of those traced 
were alive without recurrence 5 years or more 
after operation 

Of the enure group of 19^ patients with malig 
nant tumor of the upper jaw and antrum 336 
were traced and of these 127 paUents or 52 8 
per cent, were alive without recurrence 5 years 
or more after operation. 

CONCLUSIONS 

1 Malignant tumors of the upper jaw and of 
the antrum are curable. 

2 Surreal diathermy and irradiation are the 
most efficient measures of treatment 

3 Biopsy should be made in all cases at the 
time of operation as an aid in determining treat 
meat 
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CONGENITAL ARTERIOVENOUS FISTUL/E OF THE EXTREMITIES 
\TSUALIZED BA \RTERlOGRAPHA 

B U \KD T HORTON M D T V C P aso RALPH K GHORMLRy MO T \ C S Rmtott* Mrvvoon 


A RTERiOGRAPHV b) meins of thorotrast 
i* a satisfactory wav of visualizing arteri- 
ovenous fistuli in tbe extremities, and it 
perm)!* *tadj of the eta* (ion and structure of 
•Jeh lesions before surgical exploration Tbe 
importance of tbe method u illustrated by the 
following reports, and *o far as we are aware, 
tb«e represent the tint cases of congenital arte- 
riovenous fistula to be studied in this manner in 
both cases sunjicnl treatment was successful 
The surgical treatment of congenital arterio- 
venous fistula of an extremity hitherto has been 
exireroelv u mat trine ton if one can judge from 
reports ra the Literature This u due to the tact 
that, in the congenital tvpe abnormal communi- 
cation between tbe arteries and veins is u*alh 
multiple and for that reason extremely difficult 
to hnd at surgical exploration According to 
Lewis, onli jo cases of congenital arterwverwus 
fistula of an extremitv sere recorded in tbe lit era 
ture in iqjo In iq of these cases, surgical ex 
plorauan lad been earned out in an attempt to 
dose the fistula Thts was followed In ampota 
uon of the involved extremity m r i cates m other 
words per cent of the extremities found to be 
involved at exploratory operation were aubae 
quentl} amputated (this percentage probabl} 
would be higher if follow up information bad been 



r* Tb* pwtxal * haods *V ibe usae td 
Tbe eyaooOc ar^earanct of tbe rtfht index finier can 
clcsriy be »e« U*e left hand wraanorna] (Case ) 


avaJisble In aU of the cases) Surgical cure m 
obtained In onlv one case, and that wii the cue 
reported bv Lewis of a woman wbo had an srte 
novenous fistula In the region of the right elbow 
It is poasffi Je that this represented an taralml 
rather than a congenital arteriovenous fistula, « 
there was a history of an injury which iu fol- 
lowed 2 hour* later bv pain arid by swelling fa the 
nght elbow Then too la this case apparmth 
onlv a single abnormal arteriovenous commanla 
lion was found at the time of surgical exploration 

One of ui (Horton) reported 13 casts of con- 
genital arteriovenous fistula of the ertremidf* 
which were observed at the M*\ 0 Clinic froo 
June sB iqiq to Mtv 11 19H Surgical ex 
p locations were not attempted In this serin cf 
cases However one of these patients, a mail 
aged 44 y earl with a congenital arteocrveices 
fistula of the left leg was successfully treated fol- 
low i tig 7 Injections of quinine ethyl carbamate 
This pat lent has remained weD Inaddltku to the 
case reported by Lewfa Rienhoff m IW 4 , tr “ 
Rad, in 1915 reported cases of coogeniUl arte 
novenous fistula. Involving tbe vessels of the Irft 
and right aide* of tbe neck, respectively bi wben 
tbe patients were successfully treated *mgi£*Sv 

Ever} subject with congenital arteriovenous 

fistula of an extremity aboaM be studied by mc*» 

of arteriography before surgical explots tkn a 
earned out 

Bare reports of the 1 following cases 
given b} us before the staff of the Mt}° Conic 


ireosr or cases 
Caxi i \ man, tied (f year*, 
ertnber igjj bttmtwt ot pun sod 
index ftn*w of about 1 yty» duration "H** *c*m< 
defioit* hutory ot injury to tba 

for his aymptoa* April 5, iqaJ, be bad ^ 

IBT, o( ™5 Ot Uu 

healed in * aalbiacWy B«iwt wlbowV fectrtsoc* » 

tJ °TV« Sr* Siffit oorwriJ^E^ 1 ^Tht 

loo «U lb* coodilKW 0/ Ue r*ht L* W 

pwrimt XU ot normal build 
^skdoemm.) TV Wood 

n^rroy wa»ijo«r«obcand i<J cUsl°be TV 

and it 4 .yrloSc and no 
pube rate «i j* beau pa 

w% riba* ot tbe index fineef wtfb SOT^^i rt 

Up rent. o( ^ ^ 

compared « li thoae otoXberdwiU front 1 J ® 

troX-Tsturr ot U- 0^1 band w«a hwber *7 

rtiwt V I 
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Fifl i \rteriopr*m of the right hand (December 6 1933) 
titer injection of an opaque substance into tb« brachial 
artery a the arterial tree 1* well outlined, bnt the opaque 
medium has not entered the distal portion of the right 



index finger b the venous tree is well outlined but that 
fistuhe in the index finger are present is evident u». Show 
ran the region In which the arteriovenous fistula was located 
(Case r ) 


1 <le t iers C than that of the left hand Bmdycardkc re 
action could not be efldted when the right brachial art ere 
was compressed by means of a sphygmomanometer ara 
\ roentgenogram of the right hand revealed erosion of the 
lateral aspect of the middle phalanx of the Index finger A 
clinical diagnosis of arteriovenous fistula of the right Index 
finger was made This was confirmed by the finding of a 
high admixture of art mil blood In the veins of the right 
index finger and In those of the right band Blood removed 
under oil from a superficial \elnofthe right Index finger and 
from one of the right hand, disclosed an oxygen content of 
» 15 and *o per cent by volume, respectively whereas 
blood removed in a similar manner from a vein of the left 
hand disclosed an oxygen content of 13 6 per cent by vol 
ume the oxygen capacity was 1 1 15 per cent by volume The 
oxygen content ana capacity of the blood were determined 
by the \ an Slyhe gmsometnc method The percentage of the 
saturation of oxygen In the blood was calculated by_dhnd 
in* the oxygen content by the oxygen capacity The pa 
tient had been at rest In a horizontal position for po minutes 
when the specimens of blood were withdrawn. The oxygen 
saturation of blood from the right Index finger was qe 8 
per cent tod that from the right hand op 6 pier cent The 
oxygen saturation of blood from the left hand was 71 8 
per cent An arteriogram foCowin* Injection of 10 coble 
centimeter* of thorotrait Into the right brachial artery re 


vealed evidence of an abnormal arteriovenous commurdca 
tlon In the right index finger (FI* s a and b) 

The right index finger was ampwtated through the to eta 
carpophaUngeal Joint, and the patient made a satisfactory 
recovery The wound healed by primary intention The 



ArtanuY*™ 

fistula* 


FI* 3. V dissection of tbe right index finger iflustrating 
three arteriovenous fistuhe. (Case 1 ) 



p$o 
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Artertovttwu fLtil* Vctn 



reach of the right fmg r r were d&teel ed. and t leaat t 
arttnmenou* fitful* »nt found betwee* cue of the digital 
•rtefie* and an accompanying eia (Ft* 5) JOcroacopic 
•e ctjoo* (FI# 4) taken aerially at a pant oomapoucfinx to 
4 lq Figure 3 re\ eakd direct couunmiicaooei between the 
Artery and On The fin iflnJtrxtrd a lh» fig-orr *n 
large and trwtaoot, and there were rrorry aneurysmal *am 
alougrt The a alh of the mi in moat of tha roi c rc r ac i Tac 
aectkra were markedly tijcke&ed and these teia* pee 
aented the general appearance of artene* ThMwaaduato 
the fact t h a t they were fmwrtaxnng na artene* 

Blood rerocneifrcwn reward thenght and left handa, 11 
days after amputaooc of the nght index finger repealed 
tha tarn* coacratrmtkm of ar yira la the esni Uood of 
each hand Forty nine dart after amputation of tha right 
Index finger the lyRobe blood pr r lue m the right ana 
war 46 mfflaorter* of m e r e my and the dixit otic peeaaurt, 
00 in the left a rm , the ayatolic peea a trra »u 55 and the 
riUatr J ic preaettre 94 

We fed that the (ffagnnda of cangtmUl arte 
riovroous fiatnJa o! the right index finger haJ been 


estahliihed in thm cate. Tha h the oW«t pa 
tieat frith the cootfitiect who boj been otserced 

at tbedmk. Usnos at tba doncta. *hea mo- 

fined to a hand or foot, almost Inrana% mam- 
feat themidvej at birth, abortlr after birth, or 
before the age of 10 vran_ 


Casz 2. \ man, aged 40 year* fa qjj, wa» c^nemd at 
the cW In December lort, Febrmy i 9 rS, December, 
«9fa and aeun fa December i&jy. General etandnatxn 
ha rfren martially De gi tfe e taolu at each erf til* pa- 
tient a turn to the rtiroc, except few ti» cnadniiD h tie 
nght hand and forearm (FI# j) He u a ttn*^. fceahty 
t o ed. b g mdmdaal, and routine laboratory Rodin hart 
Ith en neyath e radix. 

When be firrt came to the dmfc a dupvufi trf aq pnr rd 
artrekn enoua fiatnla of the right ha rut m matt, a*d the 
care onpntaDy wai reported a» an mmp v (rf ihJ» ctayhiko 
by h ter We are now of the opinion that thf» patwnl t 
coodrtioa wai congenital, and one of ns (Hart 00) tended 
tin nv (•> Ca»e rr in the table) In the report 00 oofitii) 
artcncA rroci fienhr pobfLihed La tftji The patient 
ibcFcxbt that hh right hrrwf had brat injured ntrfcfrg a 
bxaebaff when be wai to jean of age, and be attributed 
Later detdcpanesii to thluD/tny \ break tn the ifan Lad 
not been obarnrd at that tone. The audio* dreri-poent 
of email anenorenou* fistula m tha pahn of the right hand 
at the tfx of to year* could hardly account fat the ottt 
powth of bone m the right fceearm. The bants trf the rc±t 
forearm we-rto 5 centimeters langa than the crtrewcod-ng 
bone* of the left forearm I Derate ra length d a bee* 
occur* apparently ooiy when a tit da baa bee* es ta W i she d 
foe comideraife tunc before owSotco erf the epfphjwnl 
canihjcr* take* place It k c toi rather e-rtlem that tH» 
patient had had an abnormal artcriorcnoa* cotanianlca- 
t«oo La hi* right hand for a King time, and that ha 1 SRry 
had merely aggr*nted the cooditlrai- The right miixe 
finger had been amputated at the mrtararpciihilii^ri} 
rant tn iqiq, and the wound had healed promptly Onht* 
fim ait ml ■hi in IV rffntr In PrrrmlirT 19A it w-u <rf>- 
te n ed that the erin* m the right forearm and back of tie 
nght hand were more prominent than thoae erf the c» 
le t jju o Ast normal hand There ru a f jt t mtrrt R hhii 
mi«, about t S cratimetm In dli m eter at the baje erf tha 
nght fourth finger Tha painted iynchreewnly with the 
heart beat No thrill wai present, hart a daractowoc 
bruit waa heard tn re the hand, and thi* bruit wt* ae 
centuated with each biart beat. Conprraalco trf tie ahor 
artery can»ed tha brtdt to daappw cociprrawai of tht 
ratSal artery pr udn eed little effect cm the beort. Ta P ^ 
■a firry min wa» expWed by Dr Pembertcm ra Dectinhre 
916, and the iHn! ad faarth dSertal honchre of U* 
ajperfidal palmar arch and rim of tie Ramp of tie r~> » nc 
fiagre wrea Heated About I week* wu required f«c*“ 
wound to heal The mae pbraical tfgm were praent Rter 
tb« opera tine ai before. , 

There had been ery little chancr to the appearing “ 
the hand at the tune of tha patV-cl'i **md *ud riari ao- 
rmoi, erapt that the puliatfoc ret*" {o, 1 " ^ 1 °, 

tbafeiM had tncreajed riiahliy la Rre TU* Increme ^ 

been particutorty noOrealie dnnng the 1 yean prere^ 
ha iaat craminatxm. At lit brt marafnaUau, the 
m more mar ked tha* on prerlou* rkMtl, andthere wa* 
waff dcs eloped, palpable thrill fa the hand . ™ 
deat when oc* ihookfaindi with the patient, ini 
Wat af the baart decreased fn*n 1 to 3 t— ti per ° 

tha hand wai gripped firmly OanpeesRtn the 
artery did nut came tha hernt to daappeir 

Ebod rerutn ed from a large ria trf the right fottarm 
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Fig s Appearance of the hands and inm at the time of 
the patient ■ uimmioo Ln December 1933 Marked en- 
largement erf the vein* in tbe right hand and forearm may 
be noted (Case a ) 



Fig 6 Appearance of tbe right hand 16 days following 
amputation of the right fourth finger (amputation of the 
third finger had been performed at an earlier date) (Case 
*) 


in 191S (cm the patient’* »econd visit) had an oxyven Mtu 
ration of <>4 per cent At the patient ■ hat visit, blood re 
moved from a van at the right elbow had an oxygen 
content of »o 16 per cent by volume, and blood from a vein 
at the left elbow 1* 49 per cent by volume The oxygen 
capacity was*: 17 per cent by volume. The oxygen satu 
ration of the blood in the right arm wa» 95 t per cent, and 
from the left arm 59 per cent The differ enc e In the color 
of the blood from the two extremities was sufficient of 
itself to establish the diagnosis of an arteriovenous fistula, 
because the blood from the right arm was bright red, in- 
dicating it# arterial character whereas that from the left 
arm was dark red, such as one obtains from normal vans 
At the patient s first visit the roentgenogram of the nght 
hand gave evidence of lligfat periarticular arthritis of the 
phalangeal Joints, and this condition was still pr esen t at 
the last examination 

The maximal surface temperature of tbe nght hand, at 
the last visit, was a 7 degrees C. warmer than that of tbe 
left Tbe right hand liberated 101 small calories per minute, 
whereas the left hand liberated 01 small calories per mmote 
\t the same visit, a ben the rignt brachial srtery was com- 
pressed with a sphygmomanometer cuff the apex beat of 
the heart decreased from 4 to 6 beats pa minute Blood 

f retsure m the nght arm In miffuneteri of mercury varied 
rom 110 to 140 syitofic and from 70 to 78 diastohe On a 
previous visit (1928) a systohe blood pressure 0/ 154 mfllt 
meters of mercury bad been observed ln tbe right arm In 
the left arm at the last visit, tbe systohe blood pressure 
varied from 103 to 134 and the dkstouc blood pressure from 
68 to 74 

An arteriogram of the right hand, made In 1933. follow 
in r Injection of 10 cubic centimeters of tborotxastlnto the 
nght brachial artery revealed an Interesting condition (Fig 
7 a and b) None erf the opaque material which had been 
injected into the right brachial artery had entered the fin 
gen it had been short-circuited by way of the abnormal 
arteriovenous coenmunlcatioos In the hand and had re 
turned to the general circulation by way of the veins One 


of us (Horton) m February 1918, bad observed tbe same 
phenomenon In this case following injection of to cubic 
centimeters of liplodol Into the right brachial artery 
December si 19x3 the right fourth finger and a V 
shaped portion of the P«hn of the right hand, Including 
moat of the third and fourth metacarpal bones, were re 
moved surgically by one of us (Gbormley) The wound 
healed by primary intention in 10 days The circulation ln 
the thumb. Index, and fifth fingers returned to normal, and 
the surface temperature of these digits remained essentially 
the same as that of the digits of the left hand (Fig 6) Mi- 
croscopic sections taken serially through the V-shaped per 
tion ol tbe palm of the right hand revealed many direct 
communications between the arterioles and venules 

The blood pressure on the first postoperative day was 143 
millimeters of mercury systolic and 90 diastolic In the nght 
arm, and 130 systolic and 65 diastolic, in the left arm On 
the eighth postoperative day. the blood pressure in the 
right arm was 135 systolic ana 75 diastolic, and in the left 
arm 100 systohe and 60 disunite at this time oxygen de 
terminations of blood from a superficial von at the right 
elbow revealed oxygen saturation of 80 9 per cent, and for 
blood from tbe corresponding vein of the left elbow oxyg en 
saturation of 8s 1 pa cent On the twentieth postoperative 
day the mean blood pressure hi the right arm was 1 13 sys- 
tolic and 82 diastolic, and ln the left arm 1 17 systolic and 84 
diastolic. Blood removed from a superficial vein at the 
right elbow on the twenty-second postoperative day was of 
an oxygen saturation of 81 2 pa cent and that from a cor 
responding vein of the left elbow 77 7 per cent It Is In 
teres ting to note that the ox yg e n saturation of blood from 
the right arm was slightly higher than that of hlood from 
the left arm following surgical amputation of the r igh t 
fourth finger and ex cmon of a V-shaped portion of the palm 
of the right hand This probably Indicates that the patient 
still had additional, small, abnormal arteriovenous com 
munlcarious In the right upper extremity Bradycardlac 
reactions could not be dialed during this latter period of 
observation. 




Suit* the p»Uent t d t ram I , be hu antten that be u 

»i*e to «»e ha n^ht hand in pJoanif ind routine {*nn wnA 
Before tbeopemtiCTiha band aaapacUcmDy «*elm 

Some mterating dmkal observations acre 
m*de during the penod o i convalescence In Cue 
2 TeleoroentgenogTams of the heart taken «t the 
time of last admission revealed the transverse di 
ameter to be 14 7 centimeter! (Fig 8a) but 31 
day* following the opera tr on the transs ene di- 
ameter of the heart had decreaaed to 13 6 cent! 
meten (Fig 8b) an actual decreaae of 3 1 centi- 
meter! It at! evident that the arteriovenous 
fittulr m the right hand had been of sufficient me 
to produce lyitemic effects on the cardiovascular 
«y*tem The blood pressure had been slight!) 
higher in the right arm than m the left the heart 
rate had been consistently more than 80 beats per 


minute and when the right brachial artery «b 
com preased by means of a aphygroomirwsnrtg 
cuff it decreased from 4 to 6 beats per minute 
It teems probable that the chief cauae of the In- 
crease in *ire of the shadow of the heart was dii* 
tloo with a minimal amount of hypertrophy al- 
though one cannot be entirely sure of tins The 
decrease in sire of the shadow of the heart was 
ciuefl) confined to the left sentncle, ahi chj a 
evident when one compares the tdeoroentgeoo- 
grama. This fa what one would expect following 
surgical closure of arteriovenous fistule such as 
were present In the right hand of this patwnt 
It is interesting also to note that the total trans- 
verse diameter of the shadow of the heart in each 
instance was less than 50 per cent of the trans- 
verse diameter of the thorax 




Oxygen determinations of the venous blood 
serve not onJ> to determine whether the patient 
has an arteriovenous fistula pnor to surgical ex 
ploration, but also when earned out following 
surgical operation, to give accurate information 
as to whether abnormal arteriovenous comm uni 
cations m the extremitj have all been closed 
This is a simple procedure and a valuable aid in 
estimating the results of operation Without 
oxygen determinations of this character one 
would have said that a perfect cure had been ob- 
tained in Case t TTus, however is probablj not 
true although from all other clinical standpoints 
it would appear so 

StXlHtAB\ AND CONCLUSIONS 

Arterlogrnph} such as was earned out in these 
a cases offers an Important mean* of finding ab- 
normal communications between artenw and 
veins. One of us (Horton) previousl} has used 
this method to demonstrate on acquired arte 
novenous fistula in the right thigh following a 
gjnihot wound this case has been recognised m 
the literature as the first In which an acquired 
arteriovenous fistula was visualized bj mean* of 
artenographt So far as we are aware the 3 cases 
herein described are the first caso of congenital 
arteriovenous fistula in which the condition was 


visualised b> artenographj Visualization of 
arteriovenous fistuhe in the extremities of both 
the congenital and the acquired types can be 
earned out successfully m most instances and 
should be of great help to the surgeon in treating 
such lesions. At present it Is omj b> means of 
arteriography that the surgeon can learn in which 
cases operation will be a remedial measure. There 
fore it is on]} by means of arteriography that 
additional progress will be made m the surgical 
handling of these vascular anomalies 
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RESECTION Ob THE KIDNEY 1 
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I N view of the fact that the general tendency In 
the surgteal treatment of various lesion* of 
the kidney has had a distinct trend toward 
commitum, and because resection of the kidney 
a an operation of great po*ribflitiei in %ell se 
lected ca s es , it doe* seem strange that the opera 
tton has been performed relatively infrequentlv 
In recent publication*, both \ oung and Judd call 
attention to the fact that the operation b rare!) 
performed 

\\ ith the development of modem urology and 
with the many problem* catling for solution par 
ticoiariy from the dagnoatic standpoint, it b not 
furpming that tfus coiuervative procedure should 
temporarily be lost sight of 
Kuester in his monograph published in 1896 
collected but to cases that had been subjected to a 
resection of the Lidne> with a mortality of 16 6 
per cent Perhaps resection fell into temporary 
disrepute because of the poor results obtained 
when the operation was first performed More- 
over during the inceptive period of kidney resec 
Lion the operation was unwt*el> invoked a mat 
ter dearly evidenced b> the statistics of Kuester 
in 16 of the 50 cases, resections were either for 
tumor or tuberculous. The lack of refinements of 
diagnosis in some of the earl) cases must be bekl 
responsible for the failures recorded since the 
operation was earned out in lesions which we now 
know are wholly unsuited for resection, among 
these lesions being malignant tumors and tuber 
culosb, conditions requiring a radical operation 
and not a conservative one 

Resections of portions of normally formed kid 
rtey s have been done for various pathological con- 
ditions and man) of them were earned out long 
before the advent of modern urological diagnosis. 
Among the various lesions for which resections 
were done ma> be mentioned the following' 
Spiegel berg (1870) accidentally resected an 
echinococcus cyst of the right kidney \\ efl* (1884) 
accidentally removed about one-third of the left 
kidney In shelling out a tumor In the region of the 
kidney Csem> (1887) resected a tumor an angio- 
sarcoma of the kidney Keeriey (1800) removed 
bv lumbar indsioo the loose and cruabcd-ofl 
krwer extremirv of the left kidney after a wagon 
accident W 11 U (1891) did a resection for pyo- 
nephrosis Bardenbeuer (1891) did resection* in a 
cases — one for calculus pvonephrota the other for 
injury Kummell (1893) reported 3 cases of resec 


lion — the first a localised Inflammatory process 
(a hard nodule the ibe of a walnut) the second an 
abscess caused by a calcului the third an echi 
nococcus disease Block (1806) resection of a 
tumor of the kidney an adenoma ifoynihio 
(190a) reported 3 resections — (1) a solitary cyst 
(a) a solitary cyst in a connhrting band of a 
horseshoe kidney (3) a tamor Rath bun in a recent 
publication reported a aeries of air rejections 

Resections of double kidneys have been per 
formed more freonently than have resections of 
normally formed kidneys, but this is undoubtedly 
due to modern urological diagnosis The lesion* 
are genera fly infected hydronephroses with or 
without stone. In this connection ft might be well 
to mention the case of Efaendrath, Phifer and 
Culver in which the lesion was bilateral and re 
section on each side was earned out 

In a discussion of resection 0/ the kidney it is 
necessary to differentiate between two type* 
(1) resection of a part of a normal!) formed kid- 
ney (3) resection of one-half 0/ a double kidney 

In this series 10 resections were done upon 10 
normally formed kidneys as dbtlngubhed btnn 
double kidneys The resections were done for the 
following leswns 

Slones 5 

Solitary cysl * 

SotiUiyr cjU sad rtooe * 

Traumatic cysl * 

Ren if* tumor 1 

Carbuncle 1 

Reaction of one -half of a double kldne) « u 
done in 6 cases. It has frequently been stated that 
kidnev * which are the seat 0/ congenital snaznalx* 
are more prone to undergo pathological changes 
than are normal kidneyi The 6 resecti on* 
double kidneys were done for the follow mg knot* 
tw- 
it} droorpjut*o * 

Hydrcorpkroos sod Slone* 

II>dro»cp<iro*u «ul retopfc wrier 
Hydrooephrufi* sod stoos m ureter 

mmCAnoxs 

1 Whether the solitary kidney b cmgerutal m 
origin or the result of a previous nephrectomy toe 
problem of treating It uhen it becomes the woe « 
a serious lesion is the ume Among the kskms 
a soli tar. kidne) that are amcuhle toresection 
mav be mentioned droimscribed collections 


m W O— to CnaifT fan". It X lyJ«V 'll 3 *. ar ' ; 
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Ft* 1 Pyelogrnm alter resection In Cue 1 


stones, especially with infection the presence of a 
stone in a calyx with dilatation and with a stric 
ture of the tudt a hydronephrosis with more or 
less destruction of parenchyma and encysted 
stones with abscess formation that leads to de- 
struction of the parenchyma N&toralh, when 
these conditions are present in one of two kidneys 
resection may just as well be performed 

Resection is also indicated— 

2 In cases of bilateral stone In which one pole 
Is diseased or in cases in which there exists a or 
cumscribed stone with pus formation, 

3 In cases of partial hydronephrosis of the 
upper or lower pole with stone formation 

4. In cases of solitary cyst of the kidney' In 
this group of cases resection is at present recog 
nixed as the operation of choice and, as a rule is 
very simple and easy of execution 

5 In cases of double kidney with double pelvis 
in which one-half shows the presence of hy'dro- 
nephrosb, severe infection, or stone 

6 In certain cases of metastlc kidney infec 
tlon that is carbuncle of the kidney Resection 
m a case of this sort proved to be a very wise 
choice in which the opposite kidney became the 
seat of a carbuncle. This case (Case 10) had many 
interesting phases 

7 In case of poor function of opposite kidney 

In Table I is givtn a summary of the ages of the 

patients upon whom a resection of the kidney was 
done 

GROUP I —NORMALLY FO RATED KIDNEYS RESECTION 
Recurrent Right Rml Calculi 

Case i D \\ R male, aged 46 yean, was admitted to 
the Presbyterian Hospital, Jur> 8, 1918 The symptom* be 



Fig i Pyelogram showing the presence of a large 
cavity in loaer pole of kidney Stones found In this cavity 

Case 1 


TABLE I — AOES 


Aft* Yean Caw 

Under 10 3 

10 to so 1 

so to 30 3 

30 to 40 * 

40 to 50 3 

50 to 60 3 

Ovet 60 1 


Oldest patient, 61 yean youngest patient, 6 year* 


gan is years ago with left renal cohc The attacks would 
subside with the pamge of gnvd Patient would then re 
main symptom free for a period of 4 to 5 yean when another 
attack mould occur He also experienced attacks of cohc on 
the right side Twelve yean later after having received In- 
lections of oil in the left ureter a stone passed Two yean 
later stones were removed from the nght kidney 

For the past 5 yean and up to the present admission to 
the hospital, the patient has complained of a pain m the 
right kraney regkm for which he sought relief 

Physical eraminatkm was negative Urinalysis showed 
no sugar no albumin some pan F.Tamlnitinci of blood 
showed red celli 4^50,000, leucocytes 9,900, htnnoglobin 88 
per cent Blood chemistry r evea led urea nitrogen, 11 1 
uric add, 1 8 ertadnin r 5, noi^protein nitrogen 37 1 
The blood pressure was 115/73. The \\ assermann reaction 
was negative Roentgen- ray cmminatioc showed within 
the nght kidney area a largm Irregular dense area, appar 
entfr a kidney stone filling the pelvis, and tsro shadows In 
the lower pole Cystoscoplc examination revealed a mild 
cystitis The bladder was others lie negative Both ureters 
mere calbeteriied without difficulty or obstruction Era mi . 
nation of the urine obtained at this time showed the fol- 
lowing 

Leomcytt* 

perca m OUtmes 

FWW*r 60 BsmDa* prot*m 

lUUbditr j Baoflt* prortta 

Lm k*i»rr U StenW 
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Fi* 3 The peculiar ahape of the atone in the fawcr pole 
d the kidney I* abos n \t operation a Luge cm uty with a 
narrow neck wit found Civ j 


By thrlem teal the output mas 74 per cm t of the djr foe 
1 hour 

Opcntioo to done TaJ> 1, 19 *8, andcT ethylene anaa- 
theim, and cortaittrd erf <i) pyelotnmy and removal of a 
Iajtc item from the petua, (1) resection of the lower pole 
of the kidney In the resected piece of kwlncy a \ try large 
canty Ml found that a* tuned two (tones 

fTh* recurrent stone* wrr* probably due t the fact that 
when the Cone* were previously removed ■ canty wii 
left to that the patient again de\ eloped kidney itone* ) 
Remit — uneven tied reemety 

Subsequent \-ray rcammalioo* were negative foe ttooa 
** ^ Left Renal Calculi 

Cam* H VV male, aged joy esra, m admitted to the 
P r ea b rtenan Hospital, Jane 16 igig Attack* of pun m 
the left kidney region aasocu ted with naaaea and ocu tin* 
began 7 jean ago The pain radiated aloe* the course of 
the ureter No ha-ma tuna, no frequency of unnstiow, no 
noctuna were noted \-ray examination t that tune 
ahowed a itcne in the left ureter which the patient patted 1 
weeka later The patient bad do farther trouble until 1 
week* ago when be wai Kurd with a p*'» over tbs left Lai 
nerrepoc which tatted foe at boon 

Itiyucal eismirmticn waa negative Urmalym thawed 
no sugar >0 afla ronn , pome UomI, an orrawwial leucocyte 
and many red blood ceDa Eiammatioc of blood ahowed 
red ctfla 4,7*vxx> leucocyte*, 11,000. hrmoflobtn, 8j per 
cent Blood chemistry comma tiorts (bowed nre* mtro^n, 
183 wnc and, j g creatinin, 1 g noo-protein nitrogen, 
K 7 The U arsertnann tett gave a negative reaction 
Roentgen-rar examination revealed a group of shadow* m 
the rrgwei of the lower pole erf the kidney on the left aide 
" a mfn aben dtadoaed a normal bladder Both 


ureter* were catbetemed without difficulty or obstruction 
Eeammation of the urine obtained at tin* tune ahowed 



Cma 

C Can 

Twbred. 




hek 


HwttkKlKT j 

1 - 1 


terr-.W 


un iw— r 

u 

Trw pmki 

« — 




of the kidney Tku coo tamed a targe truly fa which 1 
tt 00c* w era found 
Remit uneventful mxrv ery 

Sub*eqoent roentgen-ray examination (hewed a cod- 
plete abwenca of the Dett of calculi previously (bow aewr 
the lower pole of the kidney Tba tut (March i 4 , 93*) 
erannnatlnn ihowrd no atooe ahadowt 
Blood cbemlrtry mBiBitm, il y to, 193 1 ihow rd 
urea nitrogen, 30, erratmm, 1 71 nco protein nitrogen ji 


Renal Calculi and Ureteral Calculi 
Cam 3 Dr P P male, aged 34 yean, admitted ta tha 
Preabyterfan Hospital, November 8, 1977 H« h«« a*l 
attack* of bilateral renal cube ertendmg orer a pen® 
yean, daring which tune over so ttooei were fwttrdThe 
attack* were attoaaled arfth frequency nocturia, 

I mt neeg^ ud inlemu ttent Ki -r»t I n rii Severs year! coOCT 
be came under my obaen atm, atooe* were removed fnsn 
the right kidney Two yean bter \-tay eaaoiaatttt 
ahow ed a recurrence of atone* The ttacka of re wtl ctoc 
and the paaaege of ttcoe* ha • coctfawed up to the peeaent 
time 

Phyucal cnmaalhw wa* Degatn e ,, , 

U iim l y aa ahowed no Daman, ao (agar ao taooa, 

leucocyte* jo per cutac ndthmeter , 

Blood enmmiim revealed red ctfla. 4,780^00 ksro- 
cyte*. i.moo hxmogfcbui, 90 per cent The blood pce««ue 
was .yttoiic 8, dttttohc 78 Roentgen-rar ex tmme Uor 
ahowed ato oe * m both kidney* and two lowdym* 
ureteral itcon 
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Cytto»copjc examination of the bladder was negative. 
The right and kft nretera were catbeteriied without diffi- 
culty or obstruction The unne obtained at this lime 
•bowed 


llUdrWr 
Rijrbt kxl**r 
tin k*do«7 


Lckcoo l»» 



Cahom 

StanW 

Stmla 
5 tank 


Thaltin teat revealed a tcAal output of » per cent lrotn 
the right ride and 5 per cent from the left aide ra » minutes 
Roentgen-ray examination disclosed a large atone In the 
lower pole of the left kidney and * atonea in the pelvic por 
twn of the ureter The stnc* in the kidney constated of a 
very large tower port and an isthmus which waa connected 
with a smaller part of the atone Thu atone may be mid to 
ha\c a dumb-bell configuration (FI* 3) 

Cher a period of 4 months ou Injection* were made 
through a ureteral catheter and during this time one of the 
atone* waa passed The attacks of renal colic recurred more 
frequently and became more am ere Operation waa ad- 
vised 

On March 16 19*8 under ethylene anrstHeti* a ure 
teTolomy a as done and the atone removed from the kft 
ureter V second opera twn, was done March 30, 10 18, and 
ethylene srurstberia was again used At this tune the lower 
pole of the left kidney was resected (Tig 4) 

fit seemed to me that resection of the kidney waa dearly 
indicated because of the large cavity with a narrow neck 
that would have remained if only tne atone had been re 
moved) 

Result uneventful Convalescence 

Multiple Renal Calculi (Right) 

Ci*£ 4 c C malt aged 11 years, was admitted to tbe 
Children*! Memorial Hospital, November 9, 1931 At the 



Fig 6 Resection of lower pok of kidney Insert shows 
the hue of suture Case 5 

are of 4 months the infant had entered the hospital because 
of difficulty and pain on urination for which a arcumasion 
was done IVben admitted to the hospital, he waa suffering 
from an abdominal pain of the right aide, nausea, vomiting 
and fever At this tuna a diagnosis of acute appendicitis 
was made 

Physical examination revealed a rcneralixed rigidity of 
moderate degree over the entire abdomen, but especially 
over the upper right quadrant, tenderness over the entire 
right aide, and a point of rat are tenderness 1 5 centimeters 
above AlcBurney’a point Urinalysis revealed albumin + 
acetone ++ benudiae -f + 10 to 11 red blood cella per 
high power field, an occasional leucocyte numeroaa cyatin 
crystals, no casts, no bacteria In stained specimen. Blood 
examination disclosed leucocytes, 19,650 polymorphoou 
dears, &4 per cent lymphocytes, 1 1 per cent Roentgen 
ray examination showed two atone shadows opposite the 
transverse process of the first lumbar vertebra on the nght 
side An intravenous pyelogram revealed a slight delay in 
visual nation of the dye 00 the right side and dilatation of 
the pdrii and ureter The kidney and ureter on the left 
aide were normal There was, however an Increased 
density of the shadows In tbe region of the stones in the 
right kidney 

Operation wii done November 15 193J and ether 
anas thesis waa used Tbe upper third of the kidney waa 
resected ( Fig 5) and in it was found a large cav itr which 
contained stones and it had a narrow outlet Chemical 
examination of the stones ahowed pure cyi tin Subsequent 
examinations of the unne dunng patient's stay in the hos- 
pital showed no cystic 

Result uneventful recovery Patient was discharged 
December is 1911 

Examination of the urine, \pr 3 17 1933 again showed 
cjMin crjitaij 

Cbemxal test for cystln w as poritlv e 



1 


1> * 
tf\ - 


Mahiple Kidney Stoor* *Hh Dilatation of tbe 
Itrfmof C*lr« 

Cju} Dt H R mak a*ed jp j e*re, tu admit ted to 
IS* Preabyteruin Horpital, June oji Hu fira* attack 
of n*ht renal colic be*au ijyeanajo Subaerroent attacks 
acre arvcri tad required mocphme f or relief Fotlowin* 
tbe aecood attack, a none wa* paaaed A roentjrpoyram 3 
year* a*o «howtd tbrea atooea tn the n*ht kidney Du rut* 
tba pa ft 3 yean tb*re haj beta a fairly coartant nyht hna- 
bar hackadia Two or three mild itUcka of duH* with 
fewer ba\a occurred durm* the paat f year* and \amn* 
tmounli at pat and an octaamiaJ red blood cell fcu\ e been 
foend ta the urme 

PhypcaJ era rmra turn dudoaed tradcrne** oa deep prea- 
anrc m the pyht coarovt i L r Ut l anjde Tbe lower pole of the 
n*ht kadney waa palpable and tender Bilateral incomplete 
direct mgainel hernia waa noted OnnaJyra (bowed no 
aSmnno . no aogar no Uood leu co cy t e* oceaaiocal, no red 
blood ceQ* ot ot»H were aeen under the tatoroacope Era-mT 
aataoo ot Uood (bowed red cella, $ 1 >0,000 Vocoryte*. 
«A° h*H»*Wan, go per cent The Uood proaure wai 
iratolic o* dMatobc 50 Rcwotwen-ray eta nwa au o n d»- 
citaed t atooea m the repeal of tbe tower pola ot the kidney 
Two at the «laoe> were co t* red by tbe ahadow of tbe bit 
nb The thalon teat (bowed total output of dye, 5IS per 
cent for hew 

Operation was dm* Jane j tgjj and ethylene anwitbe 
ata waa treed ReaectMi of the lire er pole of the kidney re 
\aaled kuja caTlty cooUrrun* stones (F* 6 ) 

React t cneientfql recowary 

Subsequent roentjen-ray exaaunataoo, January o, 
1943. revealed no npii of calcuh at any poent Tbe n*bt 
k*&y (Wthna looked the aama a a ua the peettre of a year 

a*o 

Blood d jeinla tiy wmitatM', May o, rgyt, showed 
ore* rntrapTL, 14 one a ctd 5 4 creaihu n, 14 dcci- 
protetn mtrofen, yj 


■/ 'p 

; / 


Fiy 7 lotraienoua pyetofram (herein* deformity of 
the pehi* Uh mcwaJ duplacrujetit of tba trreter and out 
I®e of tbe cyat Csae 6 




Fif U La rye aobtary tyat rpnnma* free* kretr pole 
Inaett A iherrt tbe appearance of kidney after reaecQoa of 
cyat ttaert B tba Ime at closure. Cased 

Eefdaiy Cyat 

Ca« 6 lfr» E 0 arrei 4j yeara, a aa adtamed to the 
Preabyterkn H capital, Jana 1 ipj» In Jane, igja 1 
rapBtl hysterectomy wia dene, aril the fcflowm* OAtier 
patient noticrd fn tbe left aide of tba abdemew at the to d 
of tha umhthea* « dull aehlnj pain that radwted tkrau^ t» 
Lb* back The pato waa intermittent for wrel» at a bene A 
waa CCTnplrtfJy abaent, a»d then recurred and reauinnl 
cwnrtnt for aeyeral dll a or aerfca After an lateral ef 1 
■100 tba, duric* which tha pun a aa abaent, a atmkr attatk 
occurred, more arvere In character There ware no axtony 
^ymp«*ne 

Pbratoal erarmnatiao on neptne euept for a eT*K 
radltn* of tbe thyroto and an eflar*ed toh totorr aewb 
was anioth, not tender and freefy nan able Tto n*«t 
kafney waa not palpable tJnnalyia re\ eaW be »****“_■ 
nr blood, no auaar bwt few red Uood cell* rec arat » the 
eedimeat Btooq atnanattoo dwytoa ed ted crih, tj f*&** 
leococytea, t 00 h*roo*Wan, 84 per cent Btoddenoa- 
try ahenred urea mtrofen, ti one acid, 3 creatmak * A, 
non protrtn milroyen, 54 The Uood preacire waa y*t“* 
Si- &**cSic 7b . 

RoetUjm-ray eiannaatioo waa nejauve toe A 

faiire »»5k»* *» afwhle which a«a attached to the k>*a 
pole of tbeWt kaUer To, findu» were caor*lible«« 
Ltw £oAix< cf a aoldary cy* aV*i afwas* tt«* tha kracr 
pole of the kidney . 

An Ultra rmoua Wt _pyejq*i«ni (bowed the pekea ana 
i-ahyra pa>bed up by the tumor root la the kiwer po*e to 
that the calycca were enmpee^ed 10 tbe wcdkl >wticw axe 

were drawn oatward at th* wppei portkre of the apprr p* 

(F* 7) 
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Right Pydogimm — Normal 

Cystoacopfc Examination —Bladder normal Urrtcn 
catheterfxed without difficulty or obstruction Examina 
two of the urine obtained at this time showed 


Bladder 
IjrVt fcjdrwy 
L»?l k»±n*y 


Leucocyte* 
per cn coo 


CoJuov 

Stenk 

bunk 

5l*nk 


Operation was June o ipi J and ethyk-ne anesthesia was 
o^f The usual left lumbar Lnasioa was made A large 
aobtuy cyst about tbe sue of a grapefruit wo* found spring 
ing from tbe lower pole of tbe ki dn ey Tbe cyit wns re 
aected and a nephropexy done (Fig 8) 

Remit. Uneventful recovery 

IntraTcooua pyrlopram, made July 18, 193,3 showed 00 
tbe left aide a slightly distorted pelvu, tbe right side wa* 
normal (Fig 9) 


SoGtary Cyst of tbe Kidney* Stone in the Kidney Pelvk 
Cast 7 1 L S G male, aged 61 years, was admitted to 
tbe Presbyterian Hospital October si, 1918. Hu chief com- 
plaint was harmaturfa. Aoout 3 months before entering tbe 
hocpitai, patient had noticed that the urine contained blood 
He did not experience pain, however and be thought that 
the hamiaturie. was due to a strain A roentgen-ray ex 
aminatioc at that time showed the presence ol a stone In 
tbe left kidney The urine cleared up in about a week and 
no blood had been noticed until a week ago 

Pain over tbe left kidney had begun about 6 weeks before 
and was described as a dull tore ache localized over tbe left 
kidney region Tbe pain did not radiate, It was not severe 
and bore no relation to urmatloc respiration, or bowel 
movements 

Physical examination was negative Urinalysis revealed 
no albumin no sugar some blood Microscopic nnm l n a 
tlon of the sediment revealed a few red blood cells Blood 
examination showed red cells, 4,460,000 white blood cells, 
7,400 brmogtobin, 65 per cent The blood pressure was 
systolic 104, diastolic 68 Tbe blood \\ aasermann test re 
realed a negative reaction. Blood chemistry examination 
showed urea nitrogen, 13 5 uric add, 4 4 creatmln, s t 
non-protdn nitrogen, 413 3 Roentgen -ray examination 
showed the right kidney outline normal The left kidney 
outhne was normal except for a globular projection at the 
lower pole which mas visible 00 several films There was a 
dense shadow due to a stone m tbe rerloo of tbe inferior 
calyx A pyeiogram which was made of the left side showed 
it to be normal 

Cystoacoplc rumination revealed a small median bar 
Tbe bladder was otherwise negative Both ureters were 
calbetemed without difficulty or obstruction Pram hr 
two of the urine obtained at this time showed 


BWVkr 

Rflrbt kxtW) 

Left kwtsry 


per ca imm Coitn ro 
to Sltnk 

10 5 Unit 

*0 Stcnli 


In the thalein test the total output of tbe dye, was *o per 
cent in 30 minute* on tbe right side 173 per cent in 30 
minutes on tbe left side Operation on May 5 , 19x9 was 
done under ethylene arcrstheuu Tbe stone was remov ed 
through a pvelotomy incision and the cyst (krw er pole) was 
resected 

Result uneventful recovery 

Bk»d chemistry May to, 1934, rev eafed crealintn 1 > 
noo- protein nitrogen, 36 3. 



Ftg 9 Intravenous pyelogram after removal of cyst, 
lbowmg a slightly distorted pelvis Case 6 


Traumatic Cyst of Lower Pole of the Right Kidney 

Casx 8 L C male, aged 54 yean, was admitted to the 
Presbyterian Hospital June 1 . 1930 Five months ago. 
while at work, the patient fell from a height of 6 feet and 
struck hia neht side against a roll of paper He was able to 
walk was taken home, and then to a hospital, where he re 
maioed for 14 days He haa been unable to work since the 
injury Following the fall, blood in the urine was passer I 
and be had pain of a severe nature in the right upper quad- 
rant which was aggravated by movement. The pain was 
1 till present, but not so severe as It was Immediately after 
tbe Injury 

Physical examination showed a marked right coatover 
tebral tenderness and slight ngtdity of the right rectus mus- 
cle U analysis revealed do sogar* do albumin blood -f-4- 
Hkroscoplc examination of the sediment showed many red 
blood cells and no casts 

Examination of blood showed red cells, 5,300,000 white 
cells, 8 730 haemoglobin, 81 per cent Blood chemistry 
showed urea nitrogen, so uric add, 46 creatmln, 13 
non-protdn nitrogen, 45 5 The Waasermann and fcahn 
tests were negative. The roentgen-ray examination showed 
no evidence of stone in tbe urinary tract Intravenous 
pydograms were made and that of the right side showed a 
filling defect compatible with tumor The left pyelogram 
was normal Cystoacoplc examination revealed tbe blad- 
der and ureteral orifice*, normal Examination showed that 
the unne from tbe right and left kidneys and from the 
bladder was free of pus and stenle upon culture The 
findings In tbe Intravenous pyelogram were verified by a 
retrograde pyelogram 

Pre-operative diagnosis Because of tbe presence of a 
fitting defect cm the right side, as shown both with an Intra 
venous and a retrograde pyelogram, a diagnosis of tumor— 
probably hypernephroma — was made and operation was 
advised 

Operation was done June 18. 1930, and ethylene ames- 
thesia was used Tbe usual oblique kidney incision was 
used Isolation of the kidney was extremely difficult on 
account of dense adhesions A cyst tbe sire of s large orange 
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w a* found ganging from the lower pole of tbe kktoey The 
CjU tojertber with a aira D amount of Hdn ey [mu *tj 

Routt uneventful rfCDiMT 

5ubaeqDent ewese \ right p) rkignn • u made 00 
Vpaxl 1 1031 nod th» *beraed a rather wnaD hot other 

wt*e normal kidney pd% t* 


Adenoma of the Xtdncv 

Case 4 Mm T if aged 14 ye»n In June igxr, 
patient noticed m enlargement oc the ngfct ude of tbe 
abdeanra but did not cornnier it of iufiioent importance to 
can*nlt a pin «cuo Three or 4 mouth* lateT »b* called ibe 
IttntMl of her family phjuetaa to the twriheg beaus* of 
it* me No p*m or dricomfort or any aratemic datorbance 
occ ur red BBtll within tb* lau few week* whet) there were 
t raiment, ilight aching jiaina and dr*cu*nfort on the tight 
a*dt The malt according to her at at (meet, pngnandy 
mcre at ed tn me and at no Ume acre burr* quanlilte* o! 
ume paaaed 

Phjneal erannnaDou, Match jj, 014, drackwed a large 
farm tumor maw » bach occupied abooat the entire right 
hall of the abdomen, extending (men about > inchri abov e 
the pelvic bfim to the coatal arch and medially to the mid- 
line Tbe mia wa* glut ajar m ahape mot rd with re*f»r» 
tno, »ai Dot ptinfol upon palpal 100, and waa about o 
inche* m diameter There a at present do evidence cf 
fiocwatxm 

Blood era man* lino mealed red blood ceQ* 44300.000, 
leacocNtea, 6 700 hwmngloUn. gj per cent Tbe blood 
pee»*ire aas yyitolic j, diaUofic 75 Unnaiyu* abomed 
unne ckaidy and read ion albumin + aome blood crila, 
poa + + + no augir do caata. aome epithet*) crib 
Roentgen ray examination aboared, in the nfht Lidaey 
region an are* coveted by large aofl parti ahadow whicis 
extended from tbe lei enlh rab to Ibe crext of the drum and 
aoggewted a moch enlarged kidney ahadcrw Cyatoacnpac 
coLmtaataxi aboard tbe bladder and urrtrraJ oeibce* dot 
mal Both nretera wera catbetenzrd mitbout difficulty or 
ubatroctwo I rami ration of tbe unne obtained at tha 
time aboard 
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Right pyriogram ibowed lhabt dnbfcan* of the caWcta 
I tbe lying post**, tbepelm waaojgiwite the ftmhnn 
bar vertebra, in standing pcmDoe, tbe peh* wa* oppoaite 
tha fourth lumbar crtebra 

Dragnrart tumor of tbe right kidney 
Operation at* dona March *8, 934, under ethjknc 
aneitbrx*, and coewrtted in revert ion of the tumor and 
nephropexy 

Remit *n eventful com aleacence 

flrUnlopcal exa min ation revealed u a i i rn c ru of the 
Ddnay 


Carbundt of the Kidney 

Cast: to J R male axed right rear*, an first ad- 
mitted to the Pmbyterfan UmpiaL September 17 19,* 
\t thh time a dngrmw of acute pyriidi, <fa* to tha Staphy R 
ococcu* aurrua iu mode The patient wat treated with 
peKic Uvagt (1 per tent aointion of tthtr rutmte) tad ra 
dtadianred cured cm Noxember 3, igj* lie ru admitted 
to tbe boapctal a aeccnd dme, Febeoary 11 j 9J v vsth 
dull* and /ever Thera wa* aWc Doted a ma*a 1a the left 
HaoL, leucocytoaa, and aocae frequency of arbatno A 
dja^noai* of an aorte perinephriUc abacna wa* made Tie 
abacr** wai drained on March 1 1433 and tha patient >u 
dr'cbarjtd cm \pril rS, 1931 

lie wa* admitted to tbaboapftal, a third inae May 31, 
1013 became of a peftntent amoa m tba left flint, teiafcr 
nen oa pahnatwo, and a daily n»e of tempentmT ( oj 
degree*) A rrtrograde pjdofiatn (Fijj o) dnekwed a 
•treat of tba ch« m tbe mpoa of the left rnpenor calrr 
Tbe kidney pehn and ad) era arrt ofcacurrd except for 
tha itnwk w mch wem ed to be cun ed ajiward by a rww 
whjcb tmolved tba lower t o-third* of tb* Lidney Un- 
nalyta ahowed ootblng atooraul Tbe leococyte* am 
bered 14,703 

Operation a a* dooejuna j, 193J, and etbjiene and ether 
anaatbeaia *a* card Tbe kmermil/of tbe left kiJney aru 
resected Remit anexentful cnmaleacence 
Patient wa* again admitted to tba boapflal kugn*t it, 
1933 Since leavaf the hocpttal aboat 6 werla briore, bt 
ha* had no para, but 10 day* ajxi be lwi»n nmuag an 
afternoon temperature of crier ico degree*, and U wa* ft* 
thn mtacc that he again entered the ho^ataL 
ITiyncal exammatioa revealed extrema tenderana «od 
npdity to deep palp* bon 00 tha right mde of tbe abdanro 
Tbe naprraaicm cr»r\r>td wa* that id the prop e r of a 
rrwnxird maaa derpfy u tinted tn the rtght upper port» 
of the abdomen No teDderoo* wa* aoCed m Ihe left baH 
of the abdomen 

An lotra man pjriograro ibowrd a ptocioar, « fiDmf 
ol tbe right kidney pehi* and calycew— vetrhttle at fioi, 
but well failed and dilated on tbe b*t film Tba pyriofixm 
outlina on the nxbt ext ended through tha width erf three 
verteber The left ahowed ■n*Ilan»owntofmedM(M»- 
Ble tba 6 rat htmb-ir vertebra and in tba creteT The Liiney 
peht* and cal) ce* weir not outlined tad they acemed <h»- 
tortfd 

Operation wa* dine September *6 1933 «th ru pkna 
mai ether anawtbe*M Vn mono wa* made over tha nga t 
kidney and a pa L i ma! ahaceM waa opened and domed 
lb Drat 1 a* chacharged from the boapttal November 3, 

9 ]fe wa* admitted a fifth tr«*e November *o, 933 Kght 
day after lea m* tbe boapttal, a daily rleraOca a tem- 
perature m ni Ttd op t 1 1 degree*, bet there wa aaapxm 
PbywcaJ exaannatjon wa* negatrv e except for tb* right”*" 
wound which had comWerabk mfectecf g rana k lr M tn"* 
with aorae purulent tbadjarge N tender ae« wa* noted m 
tbe right lanL , 

Operation waa done Nov ember *5, 933. ander eti)Vena 
ameisbeiia \ large amewnt of granalatjcc time w**re- 
mosed with a curette from tbe *te ed tbe oil uwoon 
ngbt kidney In the upper end of tba wound a tu*e *ep 
canty waa curetted 

Becaure of tbe penutent me m temperatcre a •* 

deemed advaahle to do another opeTatCT o n tbe rkc hl *ia 

aey tberrioee cn juruary 3. 1934. ander etfaykwa aaw*- 
tbewa an lnejotn wa* mada over the drainjag wowjm 
and taohiplo abaccMe* in the kidney were n*a*ed arm 
drained , 

Remit Patient mada an anev ewtTul reem ery aaa """ 
doebarged, March *, 1934 
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Fig 10 Retrograde pycWram showing deformity due 
to a carbuncle of the lower pole of the kidney Case 10 



Fig u Showing moderate dilatation of the pelvis of 
the upper half of the kidney Cme 1 1 


GROUP n — DOUBLE KIDNEYS RESECTION 
Complete Reduplication of the Ptivn and Ureter (Left) 
Infected Hyarooephrosn (Upper Half of Left Kidney) 
nod Hydro-Ureter 

Cabi 11 Mn A R aged 50 yeara, fint entered the 
Presbyterian Hocultal March i, 1017 Patient gave a his- 
tory of having bad urinary difficulties for 17 years In 1918 
she had had an appendectomy with “no relief” of the symp- 
toms, and within the next 4 yeara two operation* were per 
formed 00 the bladder for the removal of atonea. She was 
free of symptoms for about 1 yeara Upon ad million to 
the hospital, ihe complained of pam when the bladder wi« 
full, pain acroaa the bach and left aide, frequency of urfna 
tio«v Doctuna, urgency and cloudy unne 
Physical examination revealed tenderoesa over the left 
upper quadrant and bladder region otherwise no abnormal 
aymptom* were noted Urinalysis dradoaed no sugar no 
albumin no blood, pui + + + ihyafmecast Examination 
of blood revealed red cdl%a£ocvroo leucocytea, ujco 
haemoglobin, 90 per cent The blood chemistry exanuca 
txm showed urea nitrogen, 16 86 one add a 44 creaUnm, 
1 28, non protein nitrogen 19 8 The blood pressure was 
systolic Joo, du stole 1 jo The \\ aaaermann text gave a 
negative reaction The roentgen ray examination wai 
negative for atone Cystoscopic examination abowed a 
normal bladder with two ureteral onfleet on left s*dc the 
upper adematona The right ureteral orifice w ai normal 
Doth ureters on the left side were catbeterixed without 
dilhculty or obstruction The urine at this tune showed 
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In the thalefn teat (mixed) the total output of dye wai 
75 per cent in 1 hour The left pyelogram abowed two 
pelves and two ureters that terminated m the bladder In 
the upper pelvis and it* corresponding ureter dilatation 
was marked The lower pel via and It* ureter was normal 
(Fig 1 1) The right pyciogram was normal Operation was 
advised and refused 

On aecond «d mission 5 yeara later patient bad the tame 
symptoms and findings except for marked changes in the 
pyelogram (Fig ij) 

Operation was done March 4, 1931 ethylene anesthesia 
being used A h em rp ephrect osar of the upper half of the 
double kidney was performed The ureter to the upper fad- 
ney wa* removed down to the bnm of the pelvis, and then 
nephropexy of the remaining portion of the kidney At the 
upper third of the kidney was a Ifne of constriction, above 
which the kidney showed marked dilatation and was soft 
and Userid There was one blood supply running Into the 
lower half and one into the upper hall 
Result uneventful recovery 

Bilateral Double Kidney and Ureter Hydronephrosis of 
the Upper Half of the Left Kidney Containing Stone* 
Stone m the Lower HaH of Left Kidney 
Case i j Dr J E aged 51 years, admitted to the Pres- 
byterian Hospital, October a, 1933 Symptom* began 18 
years ago with an attack of left renal calk, 4 mouths after 
whfch a stone was pasted Nine years later he was selxed 
with an attack ol severe renal colic on the left side Dili t a 
twj of the ureter and Infections of oil were not successful 
in securing the passage of the stone #0 the ureteral orifice 
was sht and the stone parsed later Patient w»> symptom 
free for 8 yeara when attacks of renal 00 he recurred on the 
right side and w ere associated with intermittent hwmatnria 
and pyuria About 1 mouth later (18 months ago) he 
pasted a stone, since which time the urine has continued to 
show large nuantiUes of pus. Five week* before entrance to 
the hospital patient had severe night sweats with rb)TH 


SURGERl GYNECOLOGY AND OBSTETRICS 


993 


lover of roi degree*. *ntj hrmsturk Ten dayw ago be c* 
penenced • sharp renal c°bc on the left aide which was of 
»h<wt duration and -naociated with hrtnmra 

PtiTDCaJ erammatioaj » u negative Urinalysis showed 
no ilbcmm, no uxor no Mood, tetcocytes ++ + + 

Eremins rim of blored dtscfcwed red erfb, *0,000, 
leucocytes, 6 ^jjo, luHne^^ohsn, sc per cent Blood cbnr«- 
try rtammsocra rtvwkd erewtiaig. 1 9 total noc-profem 
nitrogen, nj The blood pressure 111 iyittrfjc ijS, 
dlSStohc 9S 

Cy*tascup*c eramnntjoe showed the blackte lo be dot 
mol There were two Qormsilj placed urrtrrwl openh»* 
Both meters were catbetf-rired wrtboat difficulty or c 2 >- 
ttrocuon The urine obtained »t tim Ire tbtrwrd th* 
following 


*n*lem test returned total owtpot of the d>e from Um 
n*ht kidney far 30 reunite*, j 5 per cent free the Wt 
kidney 8 per cent 

The right p> ekgram stowed lednpBatioe <rf the betoev 
peftt* and ureter The pjefcgtn* on tie left showed 1 
Dermal cardnkm 

Gama pfg test stowed the Wackier and the right end 
Wt Udoey* negatnt fee tnberenJcal* 
boo xrws advised bat refused 
J e*n bterpebent retnraed, canplainmg of sev ne 
attack* erf pain. There *11 ewaenta! ciirwe m findrog* 
Opeabco «u advised, end on Job* j, 193*. ado ethy- 
lene orwstbeau, pi bent htd 1 reaecttt) of the O^xr half of 
tbe dwble kidney (bydrooephn**) 

Remit unev ewtfui com obwamce 


U4la 

Left bd»») 



] Jttf*)loa*r»*»J!<wi + 


In the thvlnn teat the left ode aboard a total output of 
1 5 per cent of the dj e for 1 hoar the right nde. 6 j percent 
for j hoar Iotrw eoou* pyrlogTami aboard a redapbes- 
twn of the pehia and ureter both on the right and left 
side* The leift uppeT peivt* showed dilatation and dear roc 
boa of the aJj ces the «ooe shadow* »Tre rov rred by the 
media The lower prim stowed moderate diktat**! 

(Fig 0 

Opeaboo mu doae October to, igj t, ethjleoe ainea- 
tbewu ie-m* uwrd k hemiocnhiretomy » ai done, rewecimg 
thehjdroaephrot>c apoer half of the Wt kidney which coo- 
tamed siooes t preioeoujy of the lower tall of (he Wt 
kidney was done and two stone* mere removed 
Reanh uneventful recovery 


Doable Kidney (Right) 

C m 1 lira M C aged 41 > ran w** admit ted to (he 
Presbytsnan floopitai, October j iqji She had had an 
attach erf pom 4 ) ran ago for which ana bad been jmen 
an mjeettoo of morphine, and once then hoi had allackj of 
pain in the ten oernmm t irreynlaJ Interval* A^oaated 
with thapam. ibe experienced dntre* in Lbe bladder and 
at the external nrrthrolonfra, and had frequency of arma 
boa She a loo had on attach of tuemitcna which lasted 
for one dar 

Pbynad rronanaboe was negatne eecrpt that the lower 
pola erf the nrht kidney was palpable and tmdrr Drv 
naJyv* showed no su)tar no aihraain. no blood, pa* + 
mode baaih Examinalwo of blood reiTsJed ml edit, 
toawoo, lencocrte*, 1 3,100 h na oyk i btn, 81 per cat 
Blood chemistry snowed urt*. yo o one acid j o, aratrcia, 
l 1} nen protea zulragat, *6 The biaxt 11 aaeenaaan tret 
(a e negato reacboo The blood prewtare mas sy^ohe 
1 o, dtotolic 78 The roentgm-ray etammalJOD was 
negative for stone CyuooOTue exammaucai of the bladder 
was negative The nj±t and left aretera went cathetemrd 
witbwit difficulty or obstruct**) Exammiboo of the unae 
obtained at this tiro* ahem rd 


T 
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fkmble Calory and Double Ureter (Left) Hj drooephreak 
erf Upper 1 ta±f of Rainey and Hydro- V refer Ertoyac 
Ureter 


Cisx 14. P D female aged 9 jesn, was sduatted to 
the Children 1 ifetnonaJ IfaopftaC September 11 1910 
Unnaiy dnbtfm* had been preient since berth k* a bah> 
child never had had a dry diaper It was tbocykt that th* 
child would do better when older and trained, bet these et 
pectaboos wer* never reofljed Tv annated ( 1 c on fer ft 
and the nrina coold wot be held for long penods cf mae; 
brtwrrn unmtkno, there waa constant dnbUro* Comh- 
tscai had bream* more marked rfurtog the past 1 >e*n. 

Pfirtlcai examinatajo was pegatne erorpt that over the 
mxtdV of the sacrum In rmdkne domBj there wai > dctel 
fa the boo* that admitted two fln*rr» External gemtahs 
» ere negatbearept that "jost Mow the esterm! airtte il 
orifice waa aeen a tcnall tgwming that dachoiged mts* 

\ tuetnai catheter was inserted Into the opeorae and a 
pc«npt Bow orf nrtne obtained 

Cystoace^wc catnanabao was carried oct while we 
catheter wo* fa place k normal bladder owl tw aormOJ) 
located nirteTaf orifice* aera terwd Tbe meter * wert 
ealbrtenred witbent drffiewtty of obstroctun Fi Snaa q 
I ion of the urine obtained at tin* tfanirtmwtd tbe (cflewisg 



UnwaJysk showed ahsw ++ blood o, a«r»r o Eedi- 
ment showed pc* and red Uood cell* Enrmalv* « 
blood showed red crBs, 4.060,000 whits ctB*, 
hKDOgfcbe*. So per cent Roentgen-rw^ riaHiiattice ™ 


, « . . CCf epic W , . . - - - . 

kidney Tberw waa a marked hydrooepbroa* a th« lappff 
half <rf tbe doabla kidney Uk Iowa- hall was nonrak tat 

nght melograin showed a mederate b)dr<«v».pfcr3*i* 

Operatloc was door October * ojo. tte 
berognoed k bemtoephiectocrr (left) was dcsie wit h re*ec 
tkn erf tbe susuq meter winch wws dilated tod torttsxw 
Kosalti aneetJUfal rrtnvery 
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FW. ij Showing marked Inert** In live dilatation o l Fig 13 Dilatation of upper half of double kidney 

the ureter and pelvis Case 11 Moderate of lower pelvis Stone* cmertd by tkiodan 

Case 11 


Double Kidney. Hydrootnhmai* Hydro-Ureter of Upper 
Half Stone In Ureter of Lower Half Retrograde Move 
merit of the Stone 

Ca*t 15 GH male, aged 1* veara, am admitted to tbe 
Presbyterian Hoapltal December 19 iijji He had been in 
good wealth up to 5 months ago ■when he first had an attach 
of aevere pain in the nght lumbar region which radiated to 
the right testicle and wasaaaodated with gro* blood m the 
urine The attacks recurred at Intervals of a to 3 weeks at 
first, and during the post few weeks almost were dally with 
3 to a attacks cm some days Tbe pain aometime* or c ur red 
only in the testicle The Hrmstuna wai more pronounced 
during the early attacks than at present 

Phyaiad exammatsoc was negative. Urinalysis showed 
albumin + augar o, blood + + aednnent loaded with put 
cells no casts Cultures showed Baalim pyocyaneus. 
Examination of blood showed red cells, 10,000 leuco- 
cytes, 16,400 hamoglobm, 80 per cent The blood W aaaer 
mann and Kahn tests gave negatne react km The blood 
pressure was systolic 134, diastolic 60 Roentgen-ray 
era mma tarn showed a stone oppoarte the third lumbar ver 
tehra oo the right side. A subsequent roentgen-ray examl 
nation aboard that the stone had wandered back up into 
tbe kidney and was located in the Inferior calyx. 

Cystwcopic examination revealed a normal bladder 
Two normally situated ureteral orifices were seen They 
were catbelrrrxed without difficulty or obstruction. Exami- 
nation of the uriDe obtained at lhb time showed 
Lawncjtf* 

per « nm. Collaret 

Kjrfcfcrr 0,600 procyiara 

R*Wt kfctory to w-tjufti 

Lilt L»!nr> 40 BUrfl* 

Intravenous pyelograms on the right aide moderate 
dilatation of the kidney pelv ts and dubbing of tbe caJyres 
were noted The stone shadow was opposite the third fum- 


bar vertebra Tbe left aide was normal (Tbe Intravenous 
pyrlogram does not show the upper half of the double kid- 
ney on tbe right ode This is due to the fact that the upper 
half Is completely destroyed There is no secreting tissue 
present hence, visualisation of the upper half of the double 
kidney b absent ) 

Operation was advised because the ureteral catheterixa 
tkm treatments failed to deliver the atone 
Operation was done if arch 14, 1931 ethylene and ether 
anrstbesm being used Two urelm and a double kidney 
were found The upper half of the kidney was completely 
destroyed and the ureter enonnoualy dilated (Fig is) Re 
section of the upper hydro nephrotic half was carried out 
(Fig 15) 

A ureterotomy was done with removal of tbe atone from 
the ureter that drained the lower half of tbe double kidney 
Result uneventful recovery 

Double Kidney and Double Ureter (Right) Hydrouephro 
u* of Lower Half of Kidney Hydro-Ureter 
Case 16 JP female, a$rd 6 years, was admitted to the 
Children's Memorial Hospital, November *9, 1933 She 
had always been In good health up to 5 months ago when 
sbe first devekped a dull, aching pain In tbe right kidney 
region The pain was practically constant and at iW« 
worse at night often among her to ay and keeping bet 
from sleeping Occasionally she had fever but there were 
no urinary symptoms. Sbe has always had enuresa The 
pain persisted for 6 weeks before ahe was taken to a doctor 
Sbe had some relief of pain with medication. 

Physical examination was negative Urinalysis showed 
albumin + blood + sugar o, pus +. and a few red blood 
cells E x a m i n ation of blood revealed red cells, 4,860,000 
leucocytes, n joo haemoglobin, 86 per cent. Blood chemis- 
try showed non-proton nit ro ge n 19 The blood preaaure 
was systolic r»o duutolkjSo. 



SURGER\ GYKECOLOG\ \XD OBSTETRICS 


W 



Fir U R/welcd irjpvr half ClK 5 


RogHgtn-r»r rrtrmraOcc wa* pfymui e foe rtcoe R*ht 
PyriofT»m Inin (Mi) showed itrr»k <rf dt« rmiEi 
from the tart r* to the opprT harder of th* fourth himh jr 
ertrbj» Tbr Wl pjeiagmn wii normal Retromde 
pjelagmD (e* te elsewhere) thowrd modi Vxpitwr <rf (he 
c« thrift in the n»fa( nmc The arrtfT dikted raT formed 
» loop opposite the fourth lumhwx Ehbutian ol the pehti 
tod caijxr* ni ilm noted 

Tfua duif dm dewd a pharyngitis and bOaierd ottos 
•“ * tMtfnJ parweintesb ww* done Farther weak 
o* the bdnt> ni postponed and pwtmt m ducharrtd, 
January o, Qi4 

Ol »*a5od adimtnoo, February *7 Iqj4, no 
chaaje tn a»dit*cn ID noted 

OpoatWD «i dooe March 1, gyj ether anartbesn be 
loj toed A benunephrmonn- <rf the lower half ol the dou- 
ble Ltcfiwy wal doo* The diWd oreteT to the lower Ijd- 
■ey ^wai maoied about 8 eentapelm from the pchn A 
nephropery <i the reroaiomr portion erf the Lkinry m 
***- There wo* a line of oecutrcadoo between the two 
Pc^OMjrfth* kjdao- and the lower haH wu ceanpaeed <rf 
a mariwDy miarfeJ hydronephrotic eec with a ahefl rrf 
renal two* 

Keralt otaet entfol recovery 

Thu cue U interesting in that the kmtr half of 
the kidoe> lhowed the pathological cocdltioo and 



Fa it Note enornwxu dflititm erf tipper ureter and 
pehta Case 5 


wu resected, which 15 the exception since It u 
mo»t frequentlv the upper rod embryonic half 
that 11 the lent of disease 

Mr experience igTres with that of Herbal iod 
Polte^ who found that the danger of hemerchagt 
and fistnlx is rare tn the experimental animal 

The question ofhKDocriuge was Dot troublesome 
in thii senes of case*, neither at the tune of the re- 
section nor subsrqoenth In the case* of double 
kidnrt it wai a relatneh cm pie procedure to 
isolate the vascular roppfv to the diseased haH 
and to ligate the vessels before the resection was 
done If this procedure is followed the operation 
ispnctkally bloodless 

In the jo cases of oormaUv formed kidneys In 
which resection was done, there was no diffimln 
in controlling the bleeding with sutures In Done 
of these cases was the Weeding nnrted In 1 case 
with avert sight oorrag a piece of fst was trans- 
planted. 

Reference to the possibility of a persistent post 
operative urinary fistula has been mentioned In 
some authors tn this series there were 00 fis- 
tube Careful suturing will, in all prohabihte 
prev rot the occurrence of a postoperative fistula- 
When one of the calyces has been opened grot 
care should be ecerosed In Its closure be careful 
suture 
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The determination of the line of resection Is 
generally quite simple. In the cases of doable 
kidney a line of demarcation between the normal 
half and the pathological half is readily dis- 
cernible in most cases, although In a rare case such 
may be absent or poor!} defined 
As a rule in the cases of solitary cyst but little 
difficulty is experienced m finding a fine of deav 
age between the cyst and the kidney Likewise 
in the one case of benign tumor reported m this 
paper little difficulty was experienced In finding 
the line of cleavage and it was easily followed b\ 
blunt dissection 

If a stone is present and there is also a cavity no 
line of cleavage can be demonstrated on the but 
face of the kidney In such cases great care was 
taken to remove these cavities completely 
In the presence of stone two khuis of resections 
were carried out In 4 cases the line of incision cut 
across the kidney from its outer to its inner bor 
der In one case, in which the stone corresponded 


more or less to a dumb-bell in its configuration a 
wedge shaped resection of the kidney' was done 

(Fig 4) 
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THROMBOPHLEBITIS AND EMBOLISM 

With Special Reteience to the Dande* or Pcluoyajiy Evbollsx is the htjtcnax 
TeEAUIEM or \ AAICOIE \ EI XI 

FRANK \ TTIEIS, 11 D Ctacaco, Iuaou 

rrm !>• Drputsort W WrjTrr (■« u rial CoC«*» tx tWerwr <4 Chcrj* 


P ULMOYARi cmboluzn u generally /cared in 
Any cue of thrombophlebitis of the (oner 
extremitie* Foil open live, infectious, Lrau 
malic or spontaneous thromboptWuLa are too 
frequent!) associated mth embolism However 
Speed m 1917 reported 30 deaths from pulroonan, 
embolism within a 10 year period it the Pres- 
byterian HoipitiJ of Chicago with the loci ttoo erf 
the thrombus 10 the k»*rr extremities in only 7 
cue* The location of the thrombuj a fin tm 
portint factor Thrombophlebitis In the arm 
veins atone very seldom leads to thia ctunph- 
catioo Smnlariy a dinxally indistinguishable 
tvpe of thrombophlebitis produced by the Inyet 
tion of chemical irritants for the obliteration of 
varicose vcid> » relaLrvdy safe from pulmonary 
embolism McPbeetm (ji ji) in 1918 after a 
thorough aearch of the literature, found only 4 
case* of fatal pulmonary embolism in a total 
of 53 000 cuw of vancoae mm treated by In- 
jection 

In 1931 von Kirsten Kettel collected reporti 
of 60 000 treated cases of vancoae vem* with 10 
deaths due to pulmonary embolism Only 1 of 
the* to deaths can be attributed to the present 
recognised technique Silverman, in 1931 found 
report* of 17 deaths besides 1 of hts own and 
3 non- fatal case* of pulmonary embolism The 
aim ott universal use of chemical JmtantJ for ob- 
literation of varicose \ curt in Itself speaks for the 
safety of this tvpe of thromboais 

Doubtless other caaes of fatal and noo-fatal 
embolism have occurred and have not been re- 
ported Not only the imminent danger of emboli 
in other types of thrombophlebitis but the fcrtonf- 
edge of unreported cases m obliterating vancoae 
rani has contributed to the hesitancy of the 
general surgeon* m particular in accepting the 
safety of any case of thrombophlebitis. Since the 
following case of non fatal embolism occurred, 
careful routine phvncal exa mina tions and seiec 
tion of cases, strict posttojectfon instructions, and 
co-operation of the patient have prevented recur 
rente of the comphaittoo This case is reported 
and discussed to point emt the dangers which are 
not usual!} recognhed by the less experienced in 
this type of procedure 


AEporr or calc 

ilrs P *tr<d 40 years, reported to the sorped dbpena- 

ry Apol 7 igtn, *afJmn* wtih larje tomtom \ incvaun 
of the lefi tha^i loj The internal aspbetws vets was 
markedly cnlaned atwl sacmlited Trmdtk-ofctrrJ t»d 
Terth** e*(i» wera powtn e She had had the v na nrvB- 
twnfer years She CDtnpfatMd of left IcnrrT abrfcrrfial ch*- 
trtwaDd had tort it pounds ro weight drrtes the prmoci 
email b She silribstrd this to t recent co urt tipenntef 
aud sorry about bcTtfaverca However ike was rotrred is 
the department of reocrsl medicine for ■ complete cteri 
up On April 17 she report rd back to th* wryies' <ba- 
pro dry that she bad been dammed sod aothfa* nr loend 
to interfere with the Injectors treatment She to tbn 
rtren ay injection of 50 per cent dextroee sohtfeo lo tb« 
left ratrnial npbeoow vea at the level of th* lower tb%fc 
Two days Uler tbr expected moderate Inflammatory rr 
•eta* dev eloped and extended to the foara ovah* and extf 
Consequently the a rat 1 bed Bela# without a bran* and 
having do one to lake care of her ihe called the aodal serv- 
ice department and n prompt I j admitted to the hrsf^Ul 
on April 19, 1930 

At the bofprial bet ley *11 elevated and hot packs at n 
apphed Ob the srawd day her temperatarr was root 
dejrres, poke At, and rrrprratsco J Ob Aped it. her 
feneraj ccodJUon wii rrrr eood and Lba pain and ar rfrrt 
aba* ths course the trlt Internal aapbeootrt vein atrt 
markedly tmprrn ed On April at witboct any cbai»* In 
her fcneral coodidon, her tempera rare went np to toi df 
fTets Sh* ccmplaloed of cooxierablc tradmirsa and d»- 
trosa ia tha left lower abdotfiea f>o chest 
cfyspoas * ere promt tpril tl (10 days after Injfco y 
abe ro frr sa nwLurainm ardphata for ccmtipatnw S* 
erpanrwrd a sharp cheat pam winch lasted a few mhmtg 
No couth or djspoaa was prearnt aod physical en*n*»- 
tioo of the chert wai Dentrx a Hrr tanprrataie rtwa to 
01 4 desrets Addtoooal history then prmrd that tha tad 
had a Ht lower abdominal ahacess iS rean a(0 wskh re 
qwirtd 10 men ths bo»pi talmtwi Forther mgany 
that aha did not have the reqoued Corral cxatahuaaa. 
Becacae ed her recent drrotte, she was tnpraa to havs her 
eras treated wtlbowt delay 

Ob April tS, a diifnom at reewrrent otraper^»eaJ 
abscess was made £>J adrjee ed a gjTieccdoftdt cm Ma y 3 
a poaterwr ctrfpotonry was performed^ Af ter n m 

pJoratam only a small ama mt of dear acnxta nakl ■” 
foand Otherwise cotxDtawta were normal The wrrarta*- 
charse *>> Uxaifbt to b* a traasodate from aa abdceraMj 
» bacm Cofpotomy draman* cootiaued to b* practxajy 

nlbotthrteii*writnrelV»rt«atedhet*ee» 

trees The jeftlowgahdoiataalatasa rapidly ealne d tngi 

it reached the tnniabena On ilay 9 the abscess wai opeaw 

thruc*h a left abdominal Inert*® A larje amow »t e* 

cokm odored rnaterlal wa evaoastrd Tbrra was 

tion boat the ahsksawl locstjoo of tha atacrw a» U was 

cwnpfrtriy walladotf iy ^ ^ ^ # 

Tlw day kUeimin* operatfan foe dxsmtor tha > 

njht lateroal sajix-oCTW throSnbepUeUli dereloped 5* *0 
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day* later the *omin experienced «harp p*in» posteriorly 
oq both *»de» of the dre»L The next day (May tj, i«o) 
coctsobdation of the Wt lower chr-t *u detected Re 
peated uni ratio ru of the left cheat revealed a thin yellow 
*mra* flmd ho oraatUHm were prtaent on culture. Her 
temperature came down to normal but the abdominal dta- 
charyc continued for month* (di*chai(^d to convalescence 
borne December i* iftjo) 

After bring la faHy good health for more than a yeartbe 
suddenly developed a panophthalmitis Tbi* icemed to be 
of emboftc origin. The eyeball was removed 

This is an unusually complicated case of pul 
raonaiy embolism to be definitely attributed to 
the injection of dextrose In varicose veins alone 
In the first place, the patient had lost 1 2 pounds 
in weight and complained of severe left abdominal 
distress for more than a month prior to her first 
visit Undoubtedly the confinement of the pa 
tient to bed the debility of the patient due to the 
rapidly developed large abdominal abscess with a 
very high septic temperature all contributed to 
the pulmonary embolism. Even if the patient had 
not received an Injection for her varicose veins 
postoperative thrombophlebitis and embolism 
could have developed. In fact, definite evidence of 
embolism was not detected until after thrombo- 
phlebitis developed In the right (opposite) leg 
subsequent to the second operation for draining 
the abdominal abscess. 

Several factors may contribute to pulmonary 
embolism consequently every means should be 
used to avoid their occurrence when thrombo- 
phlebitis is likely to develop The following con 
ditions further the development of pulmonary 
emboli 

\ Limited damage or destruction of the endo- 
thelial lining of a van leading to thrombus forma 
tion provides insufficient attachment of the dot to 
the vein walL 

2 Inactivity of the patient results in the forma 
Uon of large coagulation stagnation thrombi 
instead of the limited solid mixed deposition 
thrombL 

3 Coagulating solutions for Intravenous injec 
tions produce unattached coagulation dots. 

4 Suppurative infection, either caused by 
direct contamination from surrounding tissues or 
hannatogenous in origin is followed by dismtegra 
Uon and loosening of the clot 

5 Direct trauma or massage of the thrombotic 
area may loosen and detach a portion of the 
thrombus. 

The extent oi intimal damage leading to throm 
bus formation is of primary importance when the 
danger of emboli Is considered (Fig 1) Patholo- 
gists are frequently unable to locate the origin of 
a fatal embolism in the saphenous or femoral 



Fix 1 PhotomicropTaph of laminated postoperative 
thrombus of the internal iiphenous von This specimen 
was obtained at autopsy lot to win* death from postopera 
tire pulmonary embolism The thrombus, A is attached 
only at the ute of onsm on a voire B The rest of the dot 
b completely free from any other Intkoal attachment, C 
Practically the entire Ultima la Intact, D 

vein However Aschoff and Kaufmann believe 
that intimal damage is always present This 
damage may be due to trauma at the operative 
field such as crushing with forceps or ligature or 
Indirect injury by means of retractors to infec 
tion either haunatogenous through the vasa 
vasorum or through direct extension from sur 
rounding tissues or to chemical and tone agents. 
With the mjection treatment of varicose veins 
skilfully administered a non-coagulating chemical 
lmtant is held undiluted in contact with the 
Intima for sufficient time to insure extensive an 
nular destruction of the endothelium (32, 33) 
The more extensively the in tuna is destroyed the 
more firmly attached will be the thrombus to the 
vessel wall 

At operation for the removal of biopsy spec 
Imens of injected varicose veins It is apparent 
that the thrombus is firmly adherent. Forceps 
and scissors are required to separate the thrombus 
from the vein or the vein from the surrounding 
tissues (Fig 2) lam convinced that the attach 
roent of a deposition thrombus at the site of ex 
tensive in tuna damage prevents its detachment 
with resulting embolism. 

This is contrary to McPheetera investigation 
(23) which showed that the reverse flow of blood 
in van cose veins prevents pulmonary embolism. 
Bv means of Hpiodal and lUodan injections roent 
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Ft* J FSnt<xmcroffr*fih o< Uoprj- specimen of throrn- 
botra mtmul wiUtwb \nn fofkrwTJW ffijcfino cf chftra - 
fxl imtaat for Lbt oWitcTmtwn of mrr»t nw, I Tbe 
entiri circumference of tbe mUtna bt been (kttrojrd and 
no In* of demartatkoc m»r» between tbe imuimax per 
Doe of the onwil] & otJrlentmf tkrwnbu*, 1 tod pe-rv 
cm** ti»oe C 

pcnogram* revealed the flow of blood awav 
from the be*rt Blood pressure reading* and 
posture tests (Trendelenburg and Perthes) sub- 
stantiated these finding* I\ ith the nattent In the 
upright position the reverse flow of blood tn van- 
cnse veins would bold true but in tbe prone pod 
tion the flow is toward the beart- 

Inactnitj of tbe patient subsequent to In tuna 1 
damage » followed by the formation of a red *tag 
nation dot Debilitated, bedridden patients are 
moat hkeh to Incur this dangrr especially m the 
poitoperativc period. Red stagnation thrombi 
are tome* hat similar to blood dot« mntro locoeh 
held together rapxllv dumtegnting, and contract 
mg away from toe w all ol the vein. THs type of 
thrombus ma\ occur as tbe primary dot, i e. 
postoperative, or a* a secondary coagulation 
thrombus superimposed on a pre-existing mixed 
deposition thrombus These secondary stagna 
tson dots are partjcularh dangerous m patients 
confined to bed following tbe Injection treatment 
of vancose vents 

With the arculatioci normally maintained by 
tbe continued routine activity tn the patient, the 
gradual formation of a deposition thrombus takes 
place Thin u a firm, mixed, and laminated plate- 
let thrombus with a minimum amount of erythro- 
cytes To each end, proximal!) and tflstaflv a red 


dot extends to the next branch (Fig 3). Coder 
ordinary dxcnlatorv condition*, the deposition 
thrombus at the site of the damaged mtnns and 
tbe proximal and distal red dots are firmfr united 
m a solid mass. However when thromboso once 
starts, the raptdm of the orcnbting biood deter 
mine* the sire andtvpe of the resulting thrombus. 
With markedly impaired cbrulatioo tbe addh 
tionaJ red thrombi nut Dot stop at t]* adjacent 
branch bu t may extend m 1 0 the laigtT and xmafler 
\rms- When narked myocudLu degenerabao 
exists, unusual}) large thrombi may develop from 
the site of \erv limited endothelial damage 
Tbe greatest dangeT of emboli evuts m tie 
presence of coagulation thrombophlebitis (16) 
These thrombi may occur other as primary angu- 
lation dots or seconds rv to a mixed dot as here- 
tofore described. In almost all of the reported 
and nureported death* from Dolmonan emnc&m 
la the injection treatment 0/ varicose verts, con- 
finement of tbe patient to bed preceded the ctro- 
phcatioo Penvenoas tissue oecrora from the 
injectura, bUsteral multiple In jerboas at one 
uttmg or severe inflammatory reaction from im- 
proper selection of cases, or careless surgical ssep- 
sts interfere with the normal activity of the pa - 
bent. Olson reported one death after mjectlor 
from pulmonary embolism In a patient 3 davi 
after hospitalization. \ patient of 'Tn Diebberg 
died after 10 dav* ol hoipitaluatioo for exanoo 
of an are* of necrads and Ggstioci of the sa- 
phenous vem Faure s patiajt was confined to led 
lor r 6 days after Injection she dev etoped * a®- 
fatal pulmonary embolism tbe day following her 
discharge from the hospital. \obl (ta) repeated 
1 death 3 day* after bmonhoidectanj in ■ p 3 
tient wbo bad received injections 6 weeks pre- 
vious! \ Both Isaac and de Takat* (7) reported 
cases In which p* tient* wbo bad received inject** 
treatment developed pulmonary qnbohs m afte r 
confinement to bed for emergence appendectomy 
McPheeters and Rice bad a cfeathi from Pph 
monary embohsm following bo*pitaEntion for 
evasion of pcstinjectwn Decrtmi It b most im- 
portant that the routine d afl ) activities of the fa 
tient ibould be encouraged daring the coarse of 
treatments , 

Tbe Importance of ambulatory treatment a 
tbrorabcpnleiatis when possible cannot be over 
emphasired. Homans, of the ilassarin2ttt» 
General Hospital, reported 3 death! f rota I*T 
monarv embolism in t6i Egatwu thromho,iVn<trt 
cates confined to bed De Takats (9) 
ambulatory Ugatkms d the internal aaphm«B 
vem and has had do deaths from this cau^e tn 
more than 100 ligations. Vtgyaxo qoestioG* 
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advisability of confining patients to bed following 
an\ varicose vein operation Instead of the usual 
a to 3 weeks m bed be believes It might be best to 
permit the patient to be up and about the same 
da\ Merer WBdisen advises that mtra venous or 
intramuscular mictions in general be given in the 
arms There Is always more movement in the 
arms than in the legs in bedridden patients He 
reports no emboli since this postoperative regimen 
has been followed At the Presbyterian Hospital 
of Chicago 3 bedridden patients developed throm 
bo phlebitis of the arms No embolic compbca 
turns occurred 

In m> personal senes of more than 14 000 injec 
Uons (88a patients) each one of which was ea 
pected to produce an area of thrombophlebitis, 
only 1 injeihion was followed by pulmonary em 
bon and this patient had been confined to bed for 
10 days before the complication occurred Linser 
McPheeters (32) and de Takats (8) all advise 
ambulatory treatment when possible even m the 
presence of a severe postmjection reaction. How 
ever McPheeten recommendation that an entire 
limb be injected at one sitting is entirely too severe 
to expect the full ambulatory co-operation of the 
patient In every case of spontaneous traumatic, 
non suppurative infectious thrombophlebitis in 
which the patient is already ambulatory I insist 
upon continued activity Even in the presence of 
a low grade temperature I no longer confine him 
to bed In more than 50 such cases I have had no 
instance of pulmonary embolism or serious com 
plications. 

Suppurative infection is extremely serious m 
the presence of thrombophlebitis. Trie pyogenic 
infection might be the cause of the original throm 
bosis as may occur from a surrounding abscess, 
from direct inoculation by the Injection, or from 
a septiaemic or pyremic hematogenous diaemi 
nation Disintegration of the accumulated leu- 
cocytes produces proteolytic action of the throm 
bus itself as well as of the attachment of the 
thrombus to the wall of the vein Pytemla and 
embolism are very commonly observed This 
must not be confused with the non- suppurative 
inflammatory reaction which is often seen In a 
senes of these cases Brown was unable to get 
culture growths from either the inflamed vessel or 
the contained thrombus 

Coagulating chemicals should never be used in 
Intravenous injections. Early in the injection 
treatment of varicose veins, Pregl s isotomc iodine 
solution was advocated Numerous deaths fol 
lowed the dotting effect of the solution on the 
blood \\ 1th limited attachment of the thrombus 
on the wall of the vein the extensive coagulation 



circulation the ocdndmg thrombus extend* from the lite of 
origin on the dunwd intims to the next proximal sod 
datxl brunches \\ ith an inactive atagnant cxrculatxm the 
thnxnbu* may extend for eomiderable distance to the laiwer 
prcmraal branches These latter secondary coagulation 
thrombi are unattached to the wall erf the vein (Fig 1) and 
art enuly dnlodged and broken off to form emboli 

thrombus is easily dislodged Three of the 10 
death* from pulmonary emboli reported by von 
Karsten Kettel were doe to the use of this solu 
bon Its use has been completely discarded (14) 

Direct trauma and massage to a thrombotic 
area are dangerous. The superficial inflammatory 
reaction which so frequently accompanies throm 
bophlebitis is occasionallv massaged with a Jim 
ment or ointment Even the more intelligent lay 
people are often inclined to do this unless definite 
ly informed to the contrary Direct trauma as m 
athletics may be the cause of breaking loose of a 
ragment of the thrombus Kb bourne reported 1 
death following massage of the limb after injection 

PREVENTION OT PULUONARV EMBOLISM VTTER 
INJECTION 

Basically thrombophlebitis is always a poten 
tial source of embolism. The ruthlessness with 
which emboli strike and the helplessness of treat 
ment compels the use of preventive measures to 
fly-old thrombosis which cause the emboli. Nat 
urally to produce a thrombophlebitis deliberately 
“uld be severely criticized At the Presbyterian 
Hospital of Chicago 70 patients were treated dur 
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ing the pest to \ ran for thrombophlehltu of the holism Henderson empthasfred the Importance of 
lower extremities Twelve or 17 i per cent de~ age weight general condition of the patient, en- 
veloped pulmonary emboli which resulted m 5 oency of drcohrton bodily inactivity and Wee 
death* — a mortality of 7 1 per cent in patients don Snell found that obentv or weight did Dot 
with thrombophlebitis definitely coo tribute to embolism. Wallen, fa a 

In a wrria of Hurt} deaths from postoperative symposium on fatal pulmonary emboEsm before 
embolism at the J*resbvtenan Hospital of Chicago, the 1927 Clinical Congress of the \nwEcan Cob 
Speed tn IQJ7 found that the thrombosis occurred lege of Surgeons, expressed the opinion that low er 
oidv 6 times in the leg and once in tbe thigh. This Ing of the blood pressure, depresakm of roeubo- 
mdicates that thrombosis m the extremities u Ham, and possibly slowing of the arcuistton as 1 
less opt to cause embolic death than fa other loca result 0/ prolonged rest in bed, play an important 
toons How e\ eT CWand and Bartow report that part m other the pmC^xmtjoQ to, or tbe esnsa 
2 s per cent of all autopsies showed pulmonary two of, postoperative thrambcwii and emboli 
embolism, and m every instance the original dots Follow ing a regimen to overcome these factors fa- 
mere found in the lot veins eluding thyroid medication be reports a 75 per 

Hunt at the City Hospital of Worcester cent reduction in fatal pulmonary embolism. Baa- 
Masaachusetts, reports 94 surgical traumatic, croft and Brown bebeve that changes m the blood 
and obstetrical cues of thrombophlebitis Almost itself are probably the roost important On the 
25 per cent of these cases with thrombotic cocnpb other hand ADen, after extensive Investlptfcp* 
cations died of pulmonary embolism Tempslj states that the “noo-specific physiological changes 
from the Knettner dmic compiled the frequence fa the blood fa all probability play cedya 
of thrombosis and embolism according to the part in contributing to thnsnbopiilefatis sad 
seriousness of the surgical condition «nfl the dc- embolism. iHOn believe* that the outstsndmg 
bdi ty of the patient foGcrw ing operation In cam single factor concerned with thrombophlebitis 
noma of the stomach and rectum, pulmonary and embolism Is stasis of the blood m tbe pero 
cm bob occurred fa 1 to 3 to 1 to 1 cases of throm- In spate of the ImTttigatkms and reports with sog- 
bosis. respectively Simple herniotomy was fol gestious to reduce the incidence of um*nba»ai» 
lowed by thrombophlebitis in only o 8 per cent of emboGsm. many European dmtes hare foono a° 
the cases, but 3$ per cent of these developed fatal alarming increase, 
pulmonary emboltim In appendectomy one In discussing the prerentwn of 
embolism occurred to each 7 of thrombophlebi tis pulmonary embolism David advises that "T^ 
Brown, at tbe Mayo Chruc. recognised pulmonary treats should not be allowed to remain in ocep^ 
infarction fa yj per cent of 87 cases of thrombo- twn during tbe first few days when so hnw 
phlebitis although do deaths from pulmonary cl i nation eaista to move. Tbe pcwiilon 01 wBT? 

embohsm occurred should be frequently changed and fa “h 1 ***. 

Frequent mggestion* appear in tbe literature abdominal surgery tbe patient ‘* lou 7\~f . 
attempting to red nee the incidence of thrombo- on tbe side for certain periods d unug 
phlebitis with 1U accompanying danger of embo- It is interesting that fa tbe hmonpaw 3 V 
lorn, In a statistical renew of pwlroonan cm- cases of post opera tire thrombophlebitis ot 
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tremities at the Presbyterian Hospital of Chicago 
none occurred on h is service. This regimen is 
particularly valuable in those patients who after 
injection require confinement to bed for emer 
genev conditions such as appendicitis, etc. 

With each injection oi a chemical irritant a 
deposition mixed thrombus adherent to the dam 
aged vein wall rs expected to obliterate the van 
cose vein, permanently In more than 14 oco in 
jectwna (882 patients) which I have personally 
given, an equivalent number of potential sources 
of emboli is provided However with only 1 in- 
jection did this complication occur In this senes 
the patients ages ranged from 16 vearw to 89 Years 
with the large majority between 30 and 45 year*. 
At least 8 per cent were obese 1 per cent cardiac 
and y* pier cent controlled diabetics. Another 10 
per cent were unusually thm. In 10 pier cent of 
the cases there hod been a previous thrombo- 
phlebitis The size of the veins treated vaned 
from the small superficial telangiectatic type to 
the huge tortuous type covering both leg and 
thigh No patient haa been refused injection treat 
ment because of age, weight, cardiac compensa 
bon controlled diabetes, or a thrombophlebitis 
not less than a to 5 years previous However, In 
less than 4 per cent of the patients injections were 
postponed because of recent thrombophlebitis on 
treated cardiac condition, diabetes, hyperthyroid 
or other systemic infirmities serious peripheral 
arterial disease with danger of impending gan 
gime, local infection ulcerations, ecxema mdura 
lions or swelling of the legs and feet or systemic 
infections, such as gnppe, colds bronchitis, etc. I 
have had called to roy attention 3 unreported 
cases of sudden death following the injection 
treatment. All had been confined to bed but de- 
tail* are Inching as to the terminal clinical picture. 

COHCLTJB10H8 

Pulmonary embolism may occur in any case of 
thrombophlebitis. In more than 14,000 injections 
(882 patients) for the obliterabon of varicose 
veins each one of which was given to produce an 
area of thrombophlebitis , only t was followed by 
pulmonary embolism and that non- fatal This did 
not occur until after 10 days confinement to bed 

Pulmonan embolism occurs most frequently in 
bedridden, debilitated and cardiac patients. With 
(united attachment of the thrombus to the vessel 
ipil) the deficient circulation of blood aids ex ten 
live secondary red stagnation thrombus forma 
lion. These are eaiils dislodged and carried away 
in the circulation 

Although thrombophlebitis produced by injec 
lion of chemical irritants, trauma, or infection is 


indistinguishable clinically nevertheless patho- 
logically there may be a marked difference The 
possibility of detachment of a thrombus and era 
holism formation depends upon the pathological 
type of thrombus present. 

Coagulation or secondary stagnation thrombi 
because of lack of intimal attachment are particu 
lariy prone to cause embolism The Intravenous 
injection of a coagulating chemical vrntant or a 
very limited break in the Lntlma maj be the source 
of extensive coagulation thrombosis 

Deposition or pulsion (Aschoff) thrombi are ex 
pected to obliterate varicose veins following the 
injection of non-coogulating chemical irritants. 
Extensive intimal damage provides adequate 
attachment for the thrombus. There 15 very little 
danger of detachment or extensive secondary 
thrombus formation unless the patient is subse- 
quently bedridden 

Suppurative infection or direct injury to a 
thromnotlc area may contribute to the disintegra 
tion or drs lodgement of any type of thrombus- 

Nevertheless thrombophlebitis of the extrem- 
ities irrespective of the cause, is less likely to be 
foDowed by pulmonary embolism than throm- 
bosis in other locations 

In the injection treatment of vancose veins 
proper selection of cases for injection skilled 
technique and complete cooperation of the pa 
tient alter injection in continuing routine dail\ 
activities will lessen the frequency' of pulmonary 
embolism 
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EVOLUTION AND PRESENT TECHNIQUE OF GASTROJEJUNOSTOMY 
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Tmn IV of Wirrj- K«Ttr»*»tfT» Uarmwty Stkool »ud Cook Co«*t> Howatsl 


G ASTROJEJUNOSTOMY as it is performed 
today represents the crystaHuaUon of 53 
y cars of scientific observation and devel 
opment While part of the knowledge of tins 
branch of eastnc eurgep, is the result of labors 
ton experimentation probably more has been 
acquired b> the method of trial and error m clini- 
cal surgery The sustained interest in this opera 
tion is perhaps occasioned by the indubitable fact 
that for those conditions in which it is indicated, 
it is one of the most satisfactory therapeutic pro- 
cedures known to surgery 
The first jo years of experience with this opera 
lion occurred contemporaneously with the develop- 
ment of abdominal surgery and the establishment 
of the principles of physiology of the gastro- 
intestinal tract These 20 years may be described 
as the period of groping in the dark toward a 
light which probably even now has not attained 
its full brilliance. The success of the first gastro- 
jejunostomy suggested that it was an operative 
procedure of value. Difficulties were encountered 
early and these were not overcome easily because 
of the incomplete knowledge of the anatomy and 
physiology of the gastrointestinal tract Some 50 
different methods, techmaues and procedures for 
the operation have been devised Many of them 
have been discarded as valueless yet each has 
made its contribution to the present day method 
of gastro- intestinal anastomosis. Good results 
often followed operations which were not tech 
ni calls sound. The words of K ocher (26) in reply 
to a criticism of his method are worth repeating 

It is weO that Nature u not 10 ungracious at the lureeon. 
She allows, just as God allows the sun to shim: 00 good and 
cul, methods which theoretically are good and had to be 
■uccesafuL 


The first gastrojejunostomy was performed by 
Anton Woelfier (85) m Billroth s dime in Vienna 
on September 28 r8Si Events which led to the 
performance of tha particular operation are of 
interest As early as 1874 Gussenbauer and voo 
Winiwarter had performed m lorectomy on dogs 
successfully Pean did the first partial gastrec 
tom\ in 1879 but his patient died. The first sue 
ctssfu] partial gastrectomy in man was done by 
Billroth (3) on February 4 1&S1 Woelfier hfs 
assistant, reported 3 additional partial gastric re- 
sections later m the same year With the Intention 
of performing a partial gastric resection on an 


other case Woelfier opened the abdomen of the 
patient and found a mas* which had infiltrated the 
nrroundmg tissues. The infiltration was of such 
character that gastric resection was impossible 
It has been related that he was ready to dose the 
abdomen when Nicoladoni who was present in the 
clinic at the time, suggested that an anastomosis 
be made between the stomach and the small in 
testine There is no record that even suggests the 
source of Nicoladoni s inspiration unless it be his 
acquaintance with the successful performance of 
entero-anastomosaby GelyandMaisonneuve (36) 
which was reported Ln 1864. Wodfler proceeded 
with the proposal of his colleague and recorded 
his operative technique as follows 


The itomach ni opened one finger's breadth above the 
attachment ot the gastrocolic ligament at the greater curva 
tore by means of a longitudinal laritk m 5 centimeters long 
A loop of the small intestine wu puffed up and spilt in the 
same length at the surface situated opposite to the mesen- 
tery The edges of the lumen of the small intestine were 
then inserted into the edges of the gastnc lumen in inch a 
manner that the posterior margins of the intestinal lumen 
were united «uh the posterior margins of the lumen of the 
stomach by internal circular suture* with silk threads. At 
the antenor margins cd the gastric lumen and of tbt intes- 
tinal lumen the margma of the mucous membrane were at 
first attached to each other then the serosa and muscularis 
surfaces by means of a modified Lembert s suture. After 
careful disinfection of the entire field of operation with 
cajhobc add, the abdominal layers a. ere again closed, and 
the united wound was covered with an Iodoform dressing 
During the entire operation the stomach and the intestinal 
loop which had to he inserted were placed upon disinfected 
sponges In order that during the operation do intestinal 
contents should escape, the Intestine was dosed off in the 
efferent and afferent portion with a thick sflk thread which 
passed through the meventeiy This method of temporary 
dowire appears to be the moat simple and the most appro- 
priate The operation was carried out under strictly anti- 
septic precautions but without the use of a spray No 
drainage of the peritoneal cavity was done The course 

ioflowing the operation was sotmadoiy in every way The 

patient remained completely free from fever and felt pro- 
creatively better since the day of operation The annoying 
vomiting ceased. From day to day the patient could 
progressively larger quantities of food. At first only a liquid 
diet was given From the eighth day on solid food was jWe» 
without undue results. The wound of the abdomen healed 
under a dressing by first intention. Four weeks after the 

operation, the patient has dsffy evacuations of stools, which 

are firm and brown color By mean* of the gastroenteros- 
tomy the author has exdoded the carcinomatous pylorus 
from the c ha nnel of nutrition for which he has found a new 
The food reaching the stomach travels a new way 
and the inflow of bile and of the pancreatic Juice through 
the afferent portion of the intestinal loop is not prevented 

The many phyiiokgfcsl questions which are coDCereed can- 
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»0t »t present be sassutiL Tha much a mnred, nsmely. 
Hat all tbe tbenret>c*l comWrrmtixa wfckfc cooM be ated 
Mpuwt the <g>er»t>rm ire rerrwncd by tbe*occe»*Jal retnh 
of tbe oper»t«i 

The fin a l comment of thu report a significant 

Tbe were** ot tb* open t km a nuUuhed rex*rdla» 
erf my tieotrOal cDo»rienu«a wkrh may be ated 
•pmat it 

Practically it a of little importance, even to- 
day whether the good results of the operation 
are due to the oeuUaJinng action of the intes- 
tinal juices on the nitric content*, or to ltmple 
drainage facilitated by the ne» outlet of the item 
ach. 

The fortunate outcome of the first case terved 
u a ■timuloi to it* further me. On October a 
1SS1 4 day* after Waelflera first case, Billroth 
performed the second gastrojejunostomy (4) lit* 
patient aho hid an Irremovable carcinoma of tbe 
jn-kru* a h*ch had extended into the paocreas 
The operation was terminated within an hour 
On the da\ following the opera two, a biliary vom- 
iting developed a hich perinted until the patient s 
death m the tenth da \ Autopsy showed perfect 
healing at the site af anastomoau and no jientom- 
tu The afferent loop of the small intestine meas- 
ured 1 1 centimeters. Tbe penman \ammng was 
doe to a mechanical defect at the site of the anas- 
tomosis \ spur formation was produced Tbe 
intestine a as dnided into a larger afferent loop 
which contained the pancreatic and biliary oecre 
tioos and a much smaller efferent loop The lumen 
of the latter was hidden under the overhanging 
margin of the gastnc stoma Thu case pointed 
cnit a very important technical error The offer 
ent loop evacuated its contents Into tbe stomach 
while tee lumen of the efferent loop w*i »o placed 
that It could not drain the gnitnc contents \ ora 
iting was, therefore, tbe only means of emptying 
the stomach of the continuous reflux from tbe 
afferent loop Thus attention ass colled to the 
fact that suturing of tbe viscera could be success- 
fully accomplished but tome of the mechanical fea 
tores of the operation needed further elaboration 

In 1881 Lueche performed successfully the third 
gastrojejunostomy The fourth, fifth, and sixth 
cooes were performed in the same year by laoen- 
stern Kocher(j7) andRydygier(7j) tespectnely 

In 1883 W odder reported 2 modifkauans of his 
original operation. These were designed to over 
come the difficulties encountered by BUhoth In 
hk first gastrojejunostomy In hts first modifies 
tion he suggested that that part of the lumen 
which belong* to the afferent branch should be 
so located that It will be covered for the greater 
part by gastric wall, and that tbe efferent lumen 


should communicate with the stomach through 
an opening ha\Tng a diaxotter of a to 3 centimeters. 

The oecond modification which he suggested 
aas one In a hich reftmee was placed ou constnc 
tioc of the lumen of the afferent limb by future 
W oeffler • ingen uit\ was exemplified later in hu 
suggestion of still another cperatioo He detached 
the afferent limb from the efferent limb and in- 
sorted it n short distance low er down on the effer 
ent limb. This formed a \ -shaped loop ante- 
riorly Later Roux made use of thu principle but 
performed ins operation 00 the posterior wall of 
the stomach. In the few operations that hid been 
performed up to thu date, no definite rale at to 
the length of the proximal bmb of tbe Intestinal 
loop was established. It was apparent that if per 
chance a loop of boa el close to the terminal fleam 
were applied to the stomach, the major portion 
of the digestive canal a otdd be excluded from me 
It was HLewise apparent that If an extremely short 
loop were stretched around the transverse colon, 
it might cause obstruction of the colon or be- 
come obstructed Itself These considerations led 
to the performance of the first posterior gastro- 
jejunostomy 

On October 19 1883 Courrofswr performed s 
taparotorm for the removal of a ptlaric tumor 
The mass was immovably fixed and gutro- 
entcrostoim was dedded on The first loop cf 
small intestine which presented Itself appeared to 
be too distant from the stomach. Courvoukr de- 
dded to search for the duodenojejunal flexure 
The omentum was severed transversely along the 
greater curvature of the stomach, on opening »u 
made In the transverse mesocolon and the jeju- 
num was found and puffed up After isol atin g the 
tile of anastomosis by sflk sutures tied over ipht 
rubber tubes, one above and one below tbe iso- 
lated loop an opening 5 centimeters long cc tbe 
antimesenteric margin of the bowd was made 
The stomach was damped off with a Gusses- 
baoer damp permitting a fold of tbe postnxa 
waff of the stomach to remain expewed This fold 
was also opened for a da lance 0/ 5 centimeter* 
and both l um ens were united. The entire opera 
U00 lasted 1 houn and 50 minutes. Tbe opera tioc 
apparently was successful On the eighth post 
operative day the patient made the trip 
»ory to be presented at a meeting of the Sw» 
Medical Association at Olten While there, the 
became 111, developed a fever sod died 00 tbe lrnr 
teenth postoperative day The autopsy wwraed a 
diffuse phlegmonous infiltration in the nght rectus 
muscle and a diffuse peritonitis A caranoma 
the pylorus seas found Tbe anastomoc* b* 
healed perfectly The stomach opening was m 
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the middle of the greater curvature and m the to a duodenal ulcer It is interesting to note that 
jejunum it was just below the duodenojejunal of the 7 gastrojejunostomies thus far reported 
flexure onlj a patients survived — one Woelfler > and the 

Tn 18S4 R\d>gicr reported the first gastro- other Lueckea. This operation therefore seemed 
jejunostorm performed for p> lone stenosis due too formidable to suggest its use in the treatment 
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of a benign kawo. Rydygier a patient mu ro or glandular metastases, unce resection nj then 

yrara of age He bad an ulcer of 4 yean dura contra Indicated. Some of hi* rule* for perform 

don The patient m treated conservative!} for Irtg this operation are of special interest He ad- 
hlj vomiting by the use of a stomach tube. Itn vised agjJnat the tepaiaticc of adhenoos and 
provexnent however was not satisfactory and It Isolation and manipulation* of Intestinal loops 
wa* thought a pyloric resectk® was needed At because be believed that they lead to lnfcSoo 

operation, it was found that the ulcer a as In the and weaken the patient He also mcg eit M that 

duodenum and the abdomen mu cloaed Rydy anv loop might be used for the anastomosis, and 
gier thought that if a gastxo-enterostom} afire rtfened to Notimageis experiment (57) for de 
done a tog-nation would occur in the duodenum to-mining the direction of peristaltic wav cs. 

He felt, too that in view of the high mortality In 1880, Pool performed the first gastro-ente 
fallowing the operatic® it would be better to treat rostemy in France (49) 

the patient with a stomach tube Under medical In 1891, Braun reported work which he did In 
management, the condition continued unabated 1884 He performed Isoperistaltic application of 
and toe patient lo*t weight In desperation an- the Jejunum to the stomach as wasutcT recom- 
other operation was decided on An anterior gas- mended by Rockwhx. Laoeratefn advised entero- 
tro-enterostomy was done and the patient made anastomosis If vomiting of hlle and pancreatic 
a satisfactory recovery Later in tie same year juice occurred too frequently In the peat cwratfve 

S rgier reported a additional case*, both *uc courae of patients who had been subjected to ras- 
ul tio-en terns tomy He, however suggested that 

In 18S4 Soon of Basel performed a gastro- any Inteitlnal loop might be tttachedto the prox 
jejunoatomy on a patient who had had a previom imal limb of the Jejunum to relieve this condition 
pytorectorm In the same year Ransohoff per This was objected to by Braun because in acme 
formed the first gastnxntmatotn} in the United instances the terminal fleam was used with vet}' 

States By 188s 18 cases bad been published unsatisfactory results. It was Braun's conclasloe 

On March 11 1885 Billroth (5) attached the that when entero-enterostomy was indicated it 
jejunum to the posterior a all of the stomach after should be performed between the afferent and 
passing it through an opening fn the transverse efferent limbs of the loop used for the gistro- 
mesocolon without perforating the gastrocolic bg enterostomy Jabouby fa 1802 suggested an anxs- 

ament. M though the patient died following this tomocs of the distal kwp with the third pertk® 

operation Billroth was not content to dacaid this of the duodenum so that the pancreatic and bflkrv 
method completely but suggested further study juices would be carried away from the stocacfa 
of the technical difficulties lie had encountered One of the most troublesMne comphcatkxu of 
\ on Hacker of Billroth s dink made anatomical gastro-entrrostomy was observed m BiHroth** 
studies on cadavers in an attempt to determine tutt case. This was the occurrence of a positpea- 
tbe most favorable site for anastomosing the Jeju- tive train of symptoms which have smee been 
num to the notnach A study of the structure of designated as vidoas dirk" (17) The proa 
the mesocok® m a number of cadavers revealed dares suggested by Woelfier Braun Lsuenstan, 
several thm avascular regions through which the and Jaboolay * ere for the purpose of avmdmgor 
jejunum could be brought to the posterior gastric relieving this com pika tfoc The principle ®aer 
win. FoBotnng these studies the operation was lying these methods was the prevention of rena* 
performed an patients in the clinic The results oaf intestmai content! through the gastro-rntm*- 
obtained with tho Dew technique wtre not en tomy stoma. 

couraging These results were due probably to In 1897 Roux reported his experie nce with 50 
the nature of the disease — “carcinoma cachexia gastro-enterostomy cases performed as JoO0w»- 

— rather than to the technique of the operation Anterior antecoBc, 8 cases poiter ka m uxauc. 

In 1886 Morse performed the first gistro- 7 cases Kochcr’s valve, a cases retnxolic at 
enterostomy in England iq cases tn tenor antecoBc tn F » casa antfocr 

In 1887 Rockwiti reported 8 consecutive sue retrocolic a* Y 1 case anterior retrocoDc, : c** 
cosful cases and emphasized the importance of His mortality was 30 per cent In the cue* 
selecting suitable caaes With reference to irxkca which he performed the posterior raT o pera 
trona, he advised that gastro-entercatamy be cm- the mortality was so 7 per cent. tfeproarro 
ployed in cases of stenosis of the pylorus and of posterior at V operatic® because the opening^ 
the duodenum where a resection cmjJd not be car made in the most dependent part of the 

tied out In cases of carcinoma. It was to be and there a as do spar kink, cr V4 ''“ T . 

employed in the presence of ertentive adhesions operatic®, there was also no pressure t® 
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Fig 1 




}klotte 

19*7 


The posterior retrocobc operation grew in favor 
and attracted the attenUon of many surgeons. It 
received a further stimulus through the an a torn! 
cal studies made b) Petersen on the relationship 
between the highest portion of the jejunum and 
the lowest portion of the stomach He found that 


it was possible to anatom ose the jejunum with 
the stomach close to the duodenojejunal flexure 
without much tension. This obviated the neces- 
sity of a proximal loop and made it unnecessarj 
to perform the en Y operation which was de- 
signed to accomplish the same purpose In 1901, 
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Petersen i work »fli published from Czerny s 
dime and St* importance wu recognized by mr 
gwru throaghout the world. It was adopted by 
the Mayo* m this country. by Moyn lhan in Eng 
land and by other Urge dimes Azide from some 
minor modifications, the operation of Petersen U 
in win tan ce the operation that fj performed today 

The interval between :S8i and njoi saw a 
group of operation! that demonstrated the in 
jenlousnesa of the snrgeon* of that day and the 
accompanying fflmtratkms portray a number of 
these interesting procedures In addition to the 
mechanical hook up difficulties experienced, there 
were the difficulties of avoiding infection and of 
maintaining the patency of toe stomata The 
danger of infeeboo in those early dajs contrib- 
uted liberally to failure The incidence of infec 
bon was high because the operation m done 
common!} tor malignant pykmt obatructron in 
the presence of a diminished or abaent aridity of 
the rastrtc contents Even toda> these cases do 
not Sara as well immedtatelv after operation as do 
those cases in which a benign obstruct ion is pres- 
ent To overcome the posnbilit} of infection, 
operations were devtaed from time to tune in 
which the anastomosis was performed without 
opening the mucosa at the time of operation 
Thus McGrew (45) in 189: used an elastic Liga 
turn which was designed to cause necroais even 
tually of the encompassed tissues and estabhsh 
an opening between stomach and jejunum. SbnJ 
iariy Postnikou and Pod res used heavy sflk liga 
tures Souhgoux used an angiotnbe. Boari and 
Paul used caustics applied to the mucosa which 
caused it to slough through at a later date 

Thera were many failures due to closure of the 
stoma some time after operation It waj believed 
that this might be avoided by the use of artificial 
substances which would splint the mu coo until 
heaHng took place and at the same time Insure the 
patency of the opening Thus Senn described the 
use of decalcified bone plate* in iSSft Robinson 
advocated raw hide plates m 1890 von Rainer 
used turnip plates in 189s and during the same 
year Murphy used hb famous button In 1893 
Mayo- Robson used the bone bobbin and in 1900 
Cretif advocated perforated silver plate* Many 
modifications of each of these methods hare been 
recommended but practically all of these pro- 
cedures have been discarded by present day sur 
ger*n. 

The continued use of gastroenterostomy has 
stimulated an interest m the anatomy and physf 
oiogy of that portion of the gastro- m testlnal tract 
related to this operation Some of the pertinent 
facts will be rev i ew ed briefly 


AXATOlfi AND PHYTTOLCK5T 
The stomach b a muscular organ divided ana 
tomicaHy into 4 part* fundus, body antrum, tod 

pykwtts The latter b not far from tta lowest point 

and lies nearly in the mid Coe of the body As the 
stomach distends. It becomes more nearly hwiran 
to] by Lhr elongation of the greater curvature. The 
pviorus passes to the right of the midhne and rda 
tn-dy posses abort the greater curvature. The 
gastroepiploic arten be* at some distance from 
the greater cum a tore when the stomach is empty 
and aend* it* gastric branches to tbe anterior and 
posterior gastric walls The arrangement of the 
blood vmds enable* rapid dbtenbe* of the 
stomach without interference with the blood sup- 
ply (38) The lesser curvature is mere freed tn 
position and can be divided into 1 parts the per 
pendicular portion, which drops nearly verticsIlT 
from tbe right margin of tbe cardiac orifice, some- 
what to the left of the mi dime and tbe bcriicotil 
or shghtiy curved portion, which turns sharply to 
the right and ends at the py lorus This division 
of the letter curvature correspond! to the fine of 
separation between the antrum of the stomach to 
the right and tbe body of the stomach to the left 
With these gross external anatomic*] dividers 
of the stomach, there are Internal anatomical dif- 
ferences. Bisection of the stomach through the 
greater and loner curvatures shows that tie an- 
trum has a mucosal hnior which is rougher ex 
hlblts fewer rug*, and has a CCTiCTptndrngb 
lighter (pinker] color than tbe imreoaal lining “ 
the body of the stomach The thickness tf the 
wall in the antrum Is grester and this thickness b 
due principally to the increased amount of masde 
tissue especially' the circular fibers. 

These gross anatomical differences are a*»- 
a ted with pbyiioiqgical differences. Tbe body 01 
the stomach is tbe storing and digesting p«tk? 
of the stomach. Here tie greatest activity » 
shown by tbe muco sa whose numerews lotdi aflcco 
a large secreting surface The antrum, ccanerwiy 
is the active motile and grinding portion d w 
stomach Here the greatest activity b exerted by 
the musculature In the antrum the neristalbc 
waves arise approximately 4 times as hequmtlT 
as they do In the body of tie stomach The flitter 
wi» In the muscular activity of the a portlocic* 
the stomach accoanti also for the marked 7*”* 
ticms In lntragaatric p ressure Tbe presaure m ti* 
fundus is low as compared to that in the aatrom 
but even here there occur marked Quctuabocs- 
In i88t von Pfungcn measured inPag*^ 
pressure cm a boy with a pitric fistula. The p**- 
sure In the fundus varied crniv from 5 to 10 
meters of mercury while In the regiec of the pv»- 
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ru» It varied between 40 and 50 millimeters. 
Monti also found that m the fundus the vana 
boas of pressure were from 2 to 6 centimeters of 
water while In the pvionc region the pressure rose 
to 60 centimeters of water 
The irritability of the antrum u greater than 
that of the body Any trauma to the antrum will 
usualK result in spasms of great intensity while 
this phenomenon ts not noted in the body Ivy 
has shown that when the antrum is traumatized 
in mating a Pavlov pouch, the intensity of the 
spasm mi\ be so great that the animals will die 
of starvation from the spastic obstruction This 
does not occur however when the surgical pro- 
cedure is confined to the bods of the ornan The 
distribution of the vagus and sympathetic nerve*, 
those especially associated with muscular activ- 
ity is probably greater over the antrum than over 
the bod) of the stomach C H. Majo (37) re- 
cords the fact that \ raj observations have shown 
that an ulcer that is situated in the antrum will 
produce more spasm than an ulcer that is located 
at the pyloric end of the stomach or of the duo- 
denum. 


The purpose of this brief exposition of the anal 
omy and physiology of the stomach is to point 
out the marked differences that exist between the 
antrum and the bod) — differences that are so 
great that one may consider them functionally a* 
3 independent organs In granfvoroua birds there 
are present 2 distinct division* of the stomach (22) 
One i* known as the secretory stomach and the 
other the motor stomach (Fig 3) While these 
divisions are not so pronounced in mammals yet 
in some of the lower forms the division* are eas 3 > 
recognized These differences ma> also account 
for the conflicting report* In experimental and 
clinical work. In 1905 Cannon and Blake showed 
that if the pylorus were patent the gastric con 
tents would not leave through the artificial stoma 
but would leave b> way of the pylorus. Berg 
made similar observations and reported them m 
1913 Their experiments were performed on docs 
and cats. It has been repeatedly shown that m 
humans this is not always true. Numerous X ray 
examinations of patients with gastro-enteroato- 
mies show that in a high per cent of cases the meal 
will leave through the gaslro-enterostomy stoma 
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even though the pylorus U patent (58) In many 
raw the meal will leave by wav of both openingv 
To be Bare that the food would leav e through me 
newly formed stoma Keffing In 1501 and Mayo 
(43) in 1902 suggested that the pylorus be ei 
chided b> pheatwe without dlvisioti of its coo 
tmmty A tirmhr interruption of the pyloric 
lumen was earned out in 1805 by von Etselsberg 
who In a case of irremovable pyloric carcinoma, 
dnided the stomach protnnal to the tumor and 
then dosed both end* by future Thu procedure 
was designed not »o much to injure the passage of 
the gastnc contents through the Dew noma 11 to 
prevent the spread of the caranoma In the three 
Uoo of the new stoma In 19x4 Hartman showed 
that the location of the stoma had much to do 
with the path token b\ the meal in leaving the 
stomach If the stoma 11 placed too far away from 
the pylorus 1 e far up on the body of the stom- 
ach the new outlet is *0 remote from the dming 
portion of the stomach that no sufficient increase 
m in tragus tnc pressure can possibly influence the 
movement of food through the new opening 
Hartman quotes Tuffier who states I remind 
you how easy it a to observe on a dog, making 
use of \ revs, that everything passes through the 
pylorus, because we know when wieraung on a 
dog that the new pylorus can only be placed at a 
distance of 2 5 centuneten from the normal pylorus 
and not leas Those who placed the stoma Deara 
thepyiorus observed different \ ra\ findings 

Thus we are led to a discuss oo of the position 
the stoma should occupv in the operation of gas- 
trojejunostomy It would seem from the fore- 
going that the onlv logical 1 oca two would be at 
a pant just pronraa! to the antrum. Thus it 
would he outside of the grinding highlv active, 
irritable portion of the stomach and yet at about 
the most distal portion of the body of the stom- 
ach This 1 oca two also would recent the benefit 
of the greatest intragas tnc pressure without in- 
terfering with the activity of the antrum The 
location of the stoma m the antrum is obviously 
illogical since it acts m itself as a trauma to lha 
highly wrntmve portico of the stomach. Interferes 
with Its contracting ability and by Hs spasm mn 
occlude the lumen of the Derr stcana The location 
of the stoma m the body of the stomach wlU of 
course decrease its suitability in direct proportion 
to its distance proximal to this jurts -antral line. 

W ith the stoma located just proximal to the an- 
trum, the direction would of necessity be vertical, 

I e running from the lesser to the grata curva- 
tures. The line along which the sterna should be 
placed Is described bv Movnlhan (54) as being In 
Ene with the cesophagn*. It will be found that 


when tractwn b made cn several points along the 
grata curvature, a fold wffl appear at one point 
whkh b in line with the right border cf the 
ersophagus The stoma should be placed about 
1 inch proximal to this hoe. 

The *ke of the stoma should, of course, be ade- 
quate. Experience his shown that an tpemng 
sppraxunately j# inches In length m the Jeju- 
num and stomach n suffioent fer satisf actory 
evacuation of the stomach- 

Thffe are apparently v*hd objections to having 
the long axis at the stoma placed in the longitudi- 
nal direction of the stomach Such an opening 
produces a trough whkh results In the contact 
presence of raw ml gnjtnc contents bdow the 
level of the stoma. Incidentally a longitudinal 
incision along the grata curvature results in the 
cutting across of many branches of the gastro- 
epiploic artery at the sire of the sterna while a 
vertical toasion runs almost parallel to these Tea- 
sels. Since drainage is one of the most beneficial 
results of this operation, the stoma should run 
down to the grata curvature so that the lowest 
point of the stoma he* at the lowest pemt of the 
stomach Mayo fa 1905 was so impressed with 
this detail that he advised carrying the posterior 
opening past the grata curvature on to the an- 
terior wall of the stomach. 

Moynfhan early in has wort suggested that the 
opening fa the posterior wall of the itomach be 
mdioed downward and to the tight (isopenstal- 
tic) Vain (40) however advocated that the 
jejunum be applied obflguely to the left thnoA 
at a right angle to Moynfhan a Ene. The basa fa 
this suggestion was that normalh. the Jejunum ies 
to the left of the vertebral column fa a fossa shore 
the left kidney Further observation led Afqyn*- 
han (52) to state 

To mj thst tbe J ijmmm tmkes a errtsia b*e VXB&f 
from tbe flexure U probable oettber accurate we rc*«®- 
tbie Tbe Ufvamt ol Tmtr mx^eoit tbe ts*s 

aUrrinj it to ro to tbe Irft or njbt wttboot kfflbacjs* 
hae l» probably aa cood U aaiber or anj bo* brtara 
Lbrjn *» road »* either pronded no twist n made n lie F*- 
Jtat as tier* is do nitaral dumbo* of tbe JeJuu** *° 
is 00 best Loe tor thr anaatcanoals. 


The location of the stoma in tbe small mtestme 
should be on the antlmesentenc side of tie jejo- 
nom dose to the hgament of TmU- The «ns- 
tomkal investigations of Petersen m Creroy * 
cEnic at Heidelberg and the recent favestfaitiajs 
of MacLeod are of interest became they P? 1 ” 1 001 
the rekbomhip that exists between the fastpof 
tkc of the Jejunum and the pcaterioc waU cf tbe 
stomach MacLeod noted that that part of tbe 
Jejunum which he* bdow the duodenal flexure ss 
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Duodenum Duodenum Jejunum with Jejunum with 

directed directed tong mesentery short 
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\ anationa in duodenum aod jejunum 



V'ambtm* m position of stomach 



<Eaoph*ffeat line with relation to rmdlioe 



Opening in tranrxerK mesocolon 
Fig. 4- 


it passe* either through the transverse mesocolon of the lowest part of the stomach is not constant 
or immediately between it and the posterior ah- but be* somewhere on the greater curvature be- 
dominal wall is constant in position regarding its tween a points, one of which lies j inches proxi 
level and lies either in front of or to the left *ide mal to the pylorus and the other a inches to the 
of the third lumbar vertebra In some cases of left of the midline He further demonstrated that 
flweral visceroptosis it was placed as low as the by applying traction on the greater curvature the 
lower border of the fourth bnt 1 1 was usually we// lowest point of the stomach can be located This 
aootr the lad of the prater curvature The position usuall) lies to the left of the mid-cobc artery but 
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in a few it n to the njbt The jejunum where It 
creme* the greatn curvature runs sharply down- 
* ard, m most cases across or just to the right of 
the most dependent part of the stomach and in a 
leaser number of cases ilighlh obliquely to the 
left MacLeod found that m ever. case there u 
ample nxxn for anastomosis ruth a satafactonlv 
large stoma. 

Mikuha also suggested an operation with a 
very short loop so as to avoid the afferent lunb 
*huh was responsible for the tra 3 n of symptoms 
known as vjooos circle He demonstrated to 
the Mavos at Rochester in 1903 a method of 
application of the jejunum to the stomach that 
was based on the important observation that the 
duodenojejunal angle is ale ass above the greater 
curvature of the stomach and that the jejunum 
has a vertical course downward where it crosses 
the greater curvature In this a ork Mikulicz used 
a transverse incision in the jejunum He effected 
an anastomosis a ah the stomach ahich a as satis- 
factory creep* for the fact that the transverse 
opening m the jejunum was too small for ade 
quate drainage of the stomach This has been 
abandoned m favor of the longitudinal incision in 
the jejunum —a procedure a hich was emphasized 
In Petersen in ipoi 

Occasional variations m the anatomv of the 
stomach, duodenojejunal angle, and transverse 
mesocolon mav influence the exact location of 
the site of anastomosis- Fairchild has emphasized 
the transverse position of the stomach In a stoat 
individual as contrasted with the longitudinal 
portion in the slender ptotic individual. The 
jejunum mav have either a long or a short mesen 
tery or it mav arise (rareh ) below the stomach or 
it mav anse at a considerable distance to the left. 
Thus it seems, the best plan to follow is that sug- 
gested bv Movmban and emphasized bv Wilkie 
that the r da two between the jejunum and stem 
adi be determined * ithin the abdomen at the time 
of operation before the anastomosis is made so 
that no distortion is produced b> the anastomosis 

Considerable attention should be given to tbe 
•election of the site of the opening in the trans- 
verse mesocolon In performing posterior gastro- 
jejunostomy Within iu folds Bet the cohca media 
artery whose injurymav result in necrosis of tbe 
transverse adorn The opening in the transverse 
mesocolon should be made in an avascular area to 
the left of this important vessel In stout individ- 
uals tbe transverse mesocolon may be short, while 
in slender individuals it may be long Hence its 
relation to the stomach and jejunum should be 
determined with the organs in the abdomen before 
anastomosis is attempted Traction by a short 


mesocolon mav seriouslv Interfere with the fimc 
boning of the new stoma Tbe opening in the 
mesocofoo permits communication between tie 
lesser and greater peritoneal cavities 

Hernia tioo of vi yteia from the greater sic to 
the lesser sac may occur if the edges of the open- 
ing m the mesocolon are not hied to the stomach 
or jejunum In the earlv days of this operation, 
the opening was occasionally sutured to the stom- 
ach because it was learned that contraction of the 
opening about the stoma could occur (43) It was 
found later that benuatioo Into the lesser perito- 
neal cavitv was common when tins suturing wu 
not done Non Hacker originally sutured the 
edges of the slit to the stomach and erai as late 
as 1901 Robson and Moynlhan suggested that 
ihs might be advisable m order to prevent con- 
tracture of tbe slit with consequent narrowing of 
tbe jejunum as was noted by Czerny In 1905, 
Moy whan (33) had ha first experience with berw- 
ttion into the lesser peritoneal cavity in a case m 
which he had failed to close the opening m the 
transverse mesocolon Subsequently he advo- 
cated that lha be done in rvnv case. \ snnilar 
experience try NN J May o (39) resulted in further 
enrphasa on the importance of this procedure. 
While Movnihan suggested that tbe sEt be w- 
tured to the jetunum, there is a possibility that 
this mav result in obstruction as was recently 
reported bv Tonwca Mavo suggested that the 
slit be sutured to the site of the ina-tomons but 
in 191 a (39) he reported that in 2 cases where a 
fat mesocolon was encountered, a ctaulncting 
band developed which required a second eper aoen 
for its relief In his later cases, no difficulties were 
encountered when the raw edges of the sCt «re 
tacked into the lesser peritoneal cavity This was 
done by a special application of the suture ifehuv 
removed from tbe raw edge thence thro ugh th e 
stomach and jejunum where they Be approxi- 
mated bv suture. 

MacArthur offered an important suggnt“ 
when he advocated that tbe shl be sutured 
stomach before the stomach was appronnatod to 
the loop of tbe jejunum for tiuitocvwb it u 
obvious that following the anastomosis, the paste- 
nor aspect of the gastroenterostomy n 
accesnWe and undue traction nmbeneceiary 
in order to place the posterior sutures- 
damps are used, be advises that the sutures W 
placed after the damp is applied to the stomio 
and before this damp Is approximated to thit c 
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t-he nbdoiDen m nude bj Uvro irlLhout drmlaa^c. 
The peat en or ahegth of tie rectui nntsde and 
peritoneum may be doeed by a continuous future 
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probablj better be ckaed In meat instances alth 
interrupted future* 
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DRAIN Ui£ OF THE PERITONEAL 
C A\ ITY AND INTESTINAL 
OBSTRUCTION 

A CUTE intestinal obstruction U a very 
/A gra\r malady Exclusive of strangu 
tated hernia (he average mortality i» 
around 50 per cent -\dbeooni jre the largest 
single factor in bringing about this malady 
and the adhesions are due chiefly to either 
infection or drainage material left tempo rarfly 
in the peritoneal cavity One of the moat 
difficult decisions that a surgeon is called on 
to mate is to differentiate between paralytic 
ileus and mechanical obstruction ai a post 
operative complication of the acute surgical 
abdomen complicated by peritonitis and 
treated by drainage Operative procedures 
for paralytic ileus are usually not only futile 
but harmful, but to fail to relieve acute me 
cbanlcal obstruction promptly is to rob the 
patient of his chance of Lie Altogether the 
problem ts a moat harassing (me 
Closure of the infected abdomen without 
drainage is against tradition custom and 
common seme on the other band, the placing 


of drainage material a here It come* in con- 
tact with loops of small intestine is to invite 
obstruction, either as an early or late mishap 
or to condemn the patient to an uncertain 
period of partial disability caused by angult 
tion due to adhesions and these adhesions are 
often the one thing that spoils an otbenme 
successful operation 

There is experimental and dinicai evidence 
that drains left In the peritoneal cavity are 
soon sealed off and there is also abundant 
proof that the peritoneum is a very efficient 
tisane in taking cart of its own difficulties 
This ts espeaaD) true of Infections, provided 
the cause of tbe contamination is removed and 
the door do»ed to further leakage. When 
gynecologists began to dose the abdomen 
after remora! of acutely Infected pelvic or 
guns, many surgeons were aghast and it soon 
became evident that leakage JoBowrog in- 
testinal suture was more likdy to occur if 
drains came in contact with tbe suture line 

Drainage material placed m the peritooeal 
cavity cephalate to the level of tbe transverse 
colon is not so hkd> to cause obstruction 
because the Jejunum and Ileum are usually 
found caudal to this level For this reason 
acute obstruction is not a common compEca 
tion of drainage following operations on the 
biliary duct apparatus, the bver pancreas, 
duodenum, or stomach 

Tbe solution of the problem, in part, is to 
place as Uttie drainage material as posrible 
where it u Ekely to come in contact with ceils 
of small intestine- In draining a wafletToff 
peritoneal effusion tin* rui o! obstruction » 
not great To dose the abdomen, however 
in the presence of peritonitis seemed a fod 
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hardy thing to do, but teas and less drainage 
was bang used and, being harassed by the 
immin ence of obstruction the writer several 
years ago, began to close the abdomen where 
early peritonitis was present at operation 
My opinion is based on 90 patients with early 
diffuse peritonitis occurring in about 600 cases 
of appendicitis A satisfactory classification of 
peritonitis from the standpoint of treatment 
u to divide these cases into three groups. 

1 Early peritonitis whether localized 
spreading or diffuse, whether serous, sero- 
purulent, or purulent, irrespective of the in 
fectmg organism and without regard to 
whether the appendix which is usual!} at 
fault is catarrhal thrombotic, gangrenous or 
perforated The essential thing m this group 
Is that the peritonitis is an early one that is 
that the gut Is still smooth and glistening 
and not markedl} distended or discolored and 
that the coils of intestine arc not adherent 
In this group we carefully remove the nppen 
dix, with a minimum of handling through a 
McBumev incision suck. outthe liquid exudate 
and dose the peritoneum without drainage 
We usually drain the subcutaneous fat Wc 
hi.ve had no senous mishap m this group 

2 Localized collections of pus within the 
peritoneal cavity so called pelvic, appendicu 
lar sub hepatic or subphremc abscess These 
walled-off effusions are drained There were 
20 of them and all recovered 

3 Late diffuse peritonitis with widespread 
adhesions between the different abdominal 
viscera surrounding multiple pockets of pus 
distended, discolored, and asdemntous intev 
tine, a board-like abdomen rapid pulse, 
anj dcms features dehydration and disturb 
tnce in the aad base balance. These were all 
drained and all of the fatalities were in this 
group 10 deaths in 30 patients 

This classification gives a good working 
basis and corresponds fair!} well with the 


British manner of indicating the seriousness 
of acute appendicitis by using the time factor 
1 day, 2 day, 3 day etc. The peritoneum has 
a very remarkable defensive mechanism which 
apparent!} reaches its maximum efBaenC} 
when not disturbed by wide incisions, rough 
or prolonged handling, or the presence of 
drainage material, provided the cause of in 
fection is removed and postoperative leakage 
controlled Aarmni M Snip lei 

CARCINOMA OF THE BLADDER 

T HE successful treatment of caranoma 
is dependent on its early recognition 
its situation, its cell differentiation its 
accessibility, and on its tendency to metas 
tasize Caranoma of the bladder is unique 
in that all of these factors apply ver> defin 
itely yet distinct progress in its management 
can hardly be said to have occurred for the 
past several years 

Symptoms of the disease become manifest 
soon after its inception, but the patient often 
disregards Nature s warning because of fear 
or timidity It is difficult to understand why 
a person will consult his physician if blood is 
vomited but will attribute blood in his unne 
to a cold to bad food recently eaten or to 
some unusual strain , yet, though it is not diag 
nostic, bloody urine is one of the earliest signs 
of caranoma of the bladder Statistics m some 
institutions show that the average duration of 
symptoms prior to admission for treatment is 
2 years Obviously if this period is not re 
duced, the number of inoperable malignant 
lesions will continue to increase If small 
lesions amenable to transurethral surgery are 
disregarded it Is a matter of record that ap- 
proximately 25 per cent of the major malig 
nant lesions when first seen are inoperable 
Cell differentiation In a vesical carcinoma is 
a reliable index in estimating tbe ultimate 
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prognosis and is an aid in formulating the 
method of surgical attack Tumors whov: cells 
are highly differentiated are growing slowly 
so that there is not the tendency to invade 
the wall of the bladder or to extend beyond 
it Jn fact many of such lesion* are papfl 
lary or pedunculated and these lend them 
selves particularly well to transurethral attack 
Likewise some of the more extensive lesions 
can be treated unless there i* some other com 
fill eating condition such os obesity associated 
with recent coronary thrombosis. In the lat 
ter instance I fed that one can remove the 
growth more completely by the suprapubic or 
transvesical approach Furthermore, a more 
satisfactory investigation of the vesical wall 
and adjacent mucosa can be made and the 
presence or absence of metastasis although 
rarely seen with this grade of cardnoma. as- 
certained Accordingly the prognosis can be 
more wisely estimated 
Tumon whose cells are less differentiated 
are more malignant and a* a rule Invade the 
wall of the bladder early They tend to ul 
cerate and produce considerable bleeding and 
they frequently are associated with necrosis 
and Infection Malignant lesions of this type 
In any hollow viscus are always a tenons sur 
gleal problem and the prognosis must usually 
be guarded The problem Immediately be 
Come* more complicated when the lesion in 
valves the natural orifice a of associated organs 
\s an example a small ulcerating malignant 
lesion of the pylorus may easily be resected 
but it Is a much more difficult and serious 
situation should even a smaller lesion Involve 
the ampulla of \ atex The same Is true m the 
urinary bladder most unfortunately herw 
ever these ulcerating highly malignant le 
sron* are often situated around one or both 
ureteral orifices and the internal sphincter of 
the bladder When the malignant lesion in 
volves both ureter* it probably Is inoperable 


Involvement of a ureter immediately brags 
up the question of conservation of the affected 
kidney Reimplantation of the ureter follow 
ing segmental resection increases the mortality 
approximately 20 peT cent but this mortality 
can be reduced by 50 per cent If the ureter is 
only ligated and dropped back. The latter 
procedure b applicable only when there b a 
sound kidney and free ureter on the opposite 
side. The fate of the kidney with a nJm 
planted ureter is much debated and offers an 
excellent fidd for investigation 
Randall recently observed that a kidney 
may cease to function if a malignant leooo b 
situated near the ureteral meatus The an 
swer to the high mortality following relmplin 
tatkm may be partly contained in Randall s 
observation If this observation b confirmed 
by others early diagnosis and treatment 
should assume increasing Importance once a 
high percentage of rapidly Infiltrating tumors 
as well as highly differentiated tumor* occur 
in dose proximity to the ureteral meatus In 
fact, one of the most frequent and vulnerable 
points of origin b just above the meatus and 
directly over the Intramural portion of the 
Ureter so that early partial obstruction of the 
ureter at least, may occur although the me* 
tus may be free from involvement. The rapid 
ity with which Involvement occurs depends 
largely on the cellular differentiation 

Fortunately many vesical tumors are essen- 
tially highly differentiated frequently multiple 
and pedunculated. Transurethral resection of 
the tumor and dectrocoagulalkm of the base or 
the application of radium as indicated are 
the rule for such lesions. Some of the leas dd 
ferenhated more Invasive tumor* may occa- 
sionally be adequately handled by the same 
principle but the prevailing opinion of urolo- 
gists in general u that these lesions should be 
attacked by the transvesical approach, snx* 
the tumor is more accessible and its local ra- 
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mo vat or destruction is therefore more likely 
to be complete This 13 particularly true if the 
ureter 15 involved and segmental resection in 
cheated Tumors involving the dome and 
posterior Trail arc also quite accessible and 
lend themselves readily to resection 
It would be a distinct advantage in fonnu 
lating the type of treatment were it possible 
to ascertain clinically the presence or absence 
of metastasis If metastasis has occurred in 
the majority of cases only palliative treatment 
is indicated The frequency of metastasis m 
caraaoma of the bladder is about the same as 
for carcinoma elsewhere and according to 
Spooner conforms to the plan set forth by 
Broders, in his classification of epitheliomata 
that the less differentiated tumors metastasize 
eerlj He has found that the incidence at 
necropsy of metastasis of vesical carcinomata 
is 39 per cent which indicates that it is much 
more common than is generally believed 
which is contrary to the opinion that vesical 
carcinomata metastasize late 
From the surgical point of view these find 
mgs are extremely important, though some 
what discouraging because rarely can an 
extensive operation for carcinoma of the blad 
der be done with removal of the involved 
lymph nodes without a high mortality Fu 
turc development in roentgen therapy may 
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offer a more hopeful prognosis Inability to 
determine chnicall) the presence of metastasis 
is stressed b) Spooner He noted that m 65 
per cent of cases in which metastasis was 
present the condition was regarded as ome 
nable to surgical treatment, when dealing 
with a large infiltrating lesion therefore the 
foregoing data are suggestive at least that the 
peritoneal cavity should be opened and carelul 
exploration performed before a radical rescc 
turn is earned out which at best is only tern 
porary if lymph nodes are involved The dim 
cal significance regarding the possibility of 
metastasis, malignancy of high grade and a 
large lesion should be emphasized in a case 
with symptoms present for one year 
The value of a follow up sj stem m cases of 
carcinoma of the bladder cannot be over 
estimated Recurrence may take place fol 
lowing any method of surgical treatment but 
if the recurring lesions are discovered rou 
tinely before they produce symptoms, many 
of them can be destroyed transurethraUy and 
a good result obtained. For instance in a re 
cent senes of 67 cases in which patients had 
local recurrences and returned regularly at 
stated intervals for examination 75 per cent 
are alive and free from symptoms referable 
to the bladder and have been for 5 or more 
year*. Vis ere S Counbelixs 
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CHARLES BEYLARD GUERARD DE \ANCREDE 

O N December 30 1847 Chirks Beylard Guerard de NancrWe, was bom 
at Philadelphia. Pennsylvania the son of Thomas Dine Nancride 
wholesale importer and May Elizabeth Nancrede nfe Boll he died 
\pril 13 1931 at Ann Arbor Michigan. 

Dr de NancrWe s paternal ancestors were of French Huguenot ongm. His 
grandfather Paul Joseph de XancrWe was bom In Herlcy France, and came 
to the United States as a lieutenant in the French Army He served under 
Rochambeau and was wounded at \orktown. He emigrated with his wife to 
the United States in 1785 and became professor of French at Harvard where 
be taught for 10 years, from 1787 to 1797 

The early education of Dr de Nancrtde was m private classical schools and 
in a military school at the latter he was honored by being selected as one of the 
cadets who fired the salute at Lincoln s funeral. He later entered the Univemts 
of Pennsylvania and graduated from the medical department with the degree 
of doctor of medicine in 1869 Although primarily a medical man and devoted 
to his work, he had a fondness for art and muse He was particularism Interested 
m painting and once said I would have made a better pointer in the Fine arts 
than a surgeon 

His work in physiology anatomy and in the eye service at the University 
of Pennsylvania helped to broaden his medical knowledge. He had considerable 
training in surgery of the eye and did some major eye surgery where spiced was 
essential, without the aid of an anesthetic this training helped develop his 
exceptional bghtness of touch and speed in surgical technique 

He was one of the first surgeons in Philadelphia to operate for bullet wounds 
of the stomach and Intestine and later for appendicitis One of the first opera 
tiems for the removal of the appendix was done in Philadelphia at the Episcopal 
Hospital where he was an attending surgeon. 

Later he became surgeon and clinical lecturer on rectal and general surgery 
in the Jefferson Hospital Medical College. He was also attending surgeon at 
St. Christopher s Hospital for Crippled Children and at the Philadelphia Poly 
clinic where later he was made emeritus professor of general and orthopedic 
surgery He was one of the first surgeons to devote time and study to the diag 
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nosis and treatment of brain abscess and cortical epilepsy He was a persistent 
advocate of Listensm and, with Drs Keen and Mears has been more than once 
accredited before the Academy of Surgery as chiefly responsible for establishing 
this practice in Philadelphia 

At the time of his coming to Ann Arbor the antiseptic era of surgery had 
begun Throughout his early dayB at Ann Arbor he fought not only for anti 
septic surgery but for aseptic surgery as well We who knew him as students 
will always remember the emphasis he placed on the necessity of practicing 
aseptic surgery In addressing the medical students when he came to Ann Arbor 
as professor of surgery it is reported that he said "Gentlemen we will continue 
to operate on patients m this hospital There will probably be many deaths 
Where there is a death, do not blame the walls, look elsewhere for the cause.’ 

Prior to accepting the chair of surgery at the University of Michigan he had 
been striving to enlarge his experience in every branch of the healing art His 
untiring interest in other branches of medicine was always impressed upon his 
students — “I am not a surgeon but a medical man who operates ” His activities 
were not limited to Ann Arbor as he held the chair of surgery and of dim cal 
surgery at Dartmouth Medical College from 1900 to 1913 where he gave his 
course during the summer 

The recognition shown him by his colleagues is indicated by the honors 
which came to him. He was president of the American Surgical Assodation 
and vice president twice, he was major and chief surgeon United States Volun 
teers, third division, Second Army Corps during the War with Spain and served 
in the Santiago campaign m Cuba with the Fifth Corps He was made a brevet 
lieutenant colond for services to the wounded under fire July 1, 1898 and later 
was commissioned as a major m the Medical Reserve Corps, Umted States Army 
but was not called to active duty m the World War He was twice president 
of the Washtenaw County Medical Society president of the Northern Tn State 
Medical Society, corresponding member of the Royal Academy of Medicine, 
Rome Italy, member, recorder, and editor of the transactions of the Patho- 
logical Society of Philadelphia member and secretary of the Philadelphia County 
Medical Society, member of the Pennsylvania State Medical Society, the Ohio 
State Medical Society, the Colorado State Medical Society, the American Medical 
Association, the American College of Surgeons the Detroit Surgical Soaety, the 
International Society of Surgery International Congress at Madrid Spam, and 
of the Philadelphia Academy of Natural Science. Aside from the degrees of 
AJB and MD , the following honorary degrees were conferred upon him — 
MjV. University of Pennsylvania, MJD and LLJ) Jefferson Medical School, 
and A M and LL D , University of Michigan 

Dr de Nan cr fide was a contributor to the International Cyclopedia of Surgery, 
the Cyclopedia of the Diseases of Children, Burnett’s Cyclopedia of Diseases of the 
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Nott and Throat Dennis System of Surgery Parti System of Surgery by Am ex 
lean authors, the American Textbook of Surgery and Bryant and Buck a American 
Practice of Surgery He was the author of Essentials of Anatomy and of Pnnct files 
of Surgery The last a unique »ork, contained such expressions as “m a Urge 
pabulum locus minor is resistentix The ideas expressed in this boot m 
be studied Kith great profit today He published also numerous monographs 
and papers on anatomical pathological and surgical subjects He carried out 
research on the nature of the gastric juice of the dog the effect of blood letting 
on inflammation the sterilization of catheters and the rate of absorption of 
catgut The personal attention which he gave to hu patients no doubt deprived 
him of sufficient leisure to make his contributions to medicine even more volu- 
minous 

He never spared himself or others where the welfare of the patient was 
concerned \ight calls had no terrors for him If the welfare of the patient was 
concerned He frequently visited the hospital at night rather than leave this 
responsibility to his capable assistants He was in fact, an individualist 

He was practically ambidextrous and exceedingly deft in his light touch, almost 
dainty with hu small delicate hands He was ven exacting of himself and hi* 
staff in the thoroughness of examination of the potential surgical patient by 
inspection palpation auscultation and all the other means available to achieve 
a diagnosis. Speed in surgical technique combined with thorough anatomical 
knowledge marked hu generation of surgeons and he was an outstanding example 

On June 3 1872 he was mamed to Alice Howard Dumungton of Baltimore 
Maryland \mc children were bom to them and at the time of his death he was 
survived by hu wife and five children He was an affectionate Indulgent father 
and very much devoted to his home and family He had no ambitions along 
sod si lines possibly because he had himself achieved such prominence that he 
realised the futility of such ambitions. 

He was punctilious in hu personal appearance always maintaining an erect 
military bearing This latter personal characteristic was undoubtedly developed 
during his early training and subsequent military duty Direct in his personal 
relations with men he had a high sense of honor and ethics, and a tremendous 
personal courage He scorned any chicanery or political maneuvers which 
tended to develop enemies and he was somewhat contemptuous toward those 
who failed to agree with his policies He was opinionated and seemingly some 
what intolerant of the view of others who differed with him yet he was kindness 
itself and extremely tolerant of his students and of the younger men on the 
staff they respected hu knowledge and were very fond of him personally 

The late Dr Victor C Vaughan wrote w -1 Doctor s Memories of Dr de 
Nancrfde I cannot overestfmate the services rendered to the University by 

this man Dr Reuben Peterson at a meeting of the Washtenaw County Medical 
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Society, June 1921, paid a glowing tribute “to the valuable and distinguished 
services of the great surgeon Dr de Nan cr tide ” 

One need only mention his high rank as professor of surgery, dim cal surgery 
and director of the surgical dimes at the University of Michigan from 1889 to 
1917, to show that he was universally recognised His interest in surgery and 
his devotion to his patients endeared him in the hearts of all who had the privilege 
of attending the University Medical School during his time One could not help 
but be stimulated by his enthusiasm His influence will long remain in the minds 
of his students and it ma> well be stud that his life and work represent the true 
ideal fulfilled Gaovza C Penbruthy 
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THE CHARITY HOSPITAL OF LOUISIANA 

\ E FOSSJER, II D Nrw OaiaokS, Lotibuh 


O N E hundred and ninety nine y can igo and 
apprtramatel\ 18 years after the founding 
of the City of New Orleans by Bienville, 
I be Chanty Hospital ol Louisiana waj founded. 
It is the oldeit institution of lta kind (n the 
United States 

The Bailor Jean Louis a resident of New 
Orleans, died at noon cm the list day of January 
1736 He left a holographic will m Which the 
following was specified 

11 y debts hartat been i«nl ud tie aboi« pmiMxn 
having bees executed, a mjc sh«n be made ot ail that re 
mama, which, I boqwaih to terri m perpetuity to the 
fooodmj at a Mfild ftr lit Sidt tf lit Cttj tf Ft" 
Orfesiu, without any oec beioj aU* to chann my pW 
pose, and to secure the Ihrrm oeceaaary to auccoe the ifci 

A site was immediately chosen at the extremity 
of the town which Governor Mifo stated stood 
upon a portion of the ground allotted to the City’s 
fortl&cauoo and today corresponds to the square 
bounded bv Rampart Basin, St Peter and Toul 
ouse Streets The house of Madame de Kofly 
which formerly mas a convent, was bought by 
Bienville and Salmon Half of the raooey of the 
legacy mas expended for beds and the usual hos- 
pital equipment, and with the remaining 5,000 
iivres, a large brick hall was built 
The oolv description ol that hospital handed 
down to us today is to be had from the buHtfing 
contract which specified 

Ssrnr Du Bmnl pmnna, obbgatsa, ■ ^ Krmw4r to 
boiki, construct tod erect os the me ol the Mid hontal m 
ban measurma forty f**t m W-nyth by tmeoty fry* ns 
breadth, and fourteen in he^ht, todadm* the focndatiacs, 
the wbol« m wtlb ol wtfl cnoditicnrd bndrw, subject to 
the wrpCTvrum to plan and payment made, which he 
peorraaei to construct for the pnee snH arm o t two hxadred 
lrrrc* per cubic fathom, foil or empty and the other requ- 
utea, soch as lumber plants, eov ai a g s, iron work, and 
mtfro buddma at tha wnapnet n thsss fornmhed to Eh 
M«xxty in tin coo s try Tbs Mid mark wss to hems ns- 
lOtdjstety for which he was to be pud ow account ths mm 
ot three thocMsd hyro in spear 

This contract was signed on the 10th day of 
June, 1736 

The date of the completion of that building Is 
unknown today but it can be logically stated tlmt 


its doors were thrown open to the sick poor some 
time in the fall of 1736. We are told that on 
March ao 1737 the boapltal bad five pat tents 

For over forty years this 119 pit al Jet PdKtrcs 
was a haven of hope far and administered to the 
suffering of thoae Intrepid adventurers mho. 
drawn by the hire of a promised El Dorado and 
the faffaaoas inducements held oat by the wily 
John Law braved privations hardships, and the 
pestilences of a primeval country and became 
stranded an our shorts. 

The devastating hurricane which pia\ed bavoe 
with the dty In the summer of the year 1779 cm- 
vrrted the Jean Louis Hoaplta] mto a bap cf 
ruins onJ> the kitchen and the storehouse escaped 
the fory of the storm. The destruction of that 
hospital resulted in so much consternation and 
suffering that In speaking of that calamity Got 
etnor Don Estavon Mko said "Many »kk 
paupers are now wandering throughout the Qtv 
in quest of shelter and soccer aod are hourly et 
posed to perish upon the very streets, or In same 
obacure comer 

Nothing today b known about the medial 
management of the Jean Loub Hospital Awai 
ently the professional men of that time played 
more *h.m a malt part fn the administration of 
the charity of that Institution. The names of the 
physicians who administered to those diseased 
unfortunates during those forty years ol Its rust 
ence are k*t to us There b no record that has 
esmped the ravages of time and no historian has 
perpetuated the memory of thoee altruistic work 
ers In behalf of suffering humanity 

Don Andreas de Abnoooiter y Roxas, t pe 
cunlous old gentleman who previously had been 
a war clerk and a dvd notary Impelled by the 
suffering and destitution of the colonists, 
oualy offered not only to rebuild the hospital at 
hit own expense, but to appropriate a yearly 
for Its support. He offered the magnificent 
amount of $114,000 00. 

In the year 1781 King Charles II cf Spam f*v* 
his conaait to the reboJdmg of tha hospital, in 
that mine year on the same site, and with the 
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salvaged material of the destroyed hospital a 
commodious substantial brkh edifice rose from 
the ruins of the original Hospital of Jean Louis 
In October 1786 the rebuilt hospital then called 
the San Carlos (St Charles) was dedicated The 
following account ol that historical occasion is 
taken from a letter, dated January 17 1794 by 
Almonaster addressed to the Governor Baron de 
Carondelet It reads 

In October ol tb* year 1786 when the fint Maa* 

•aid and the tick were received, I *u pot In pcwacMio® o( 
the patronage. In conformation to the cited laws, by a 
•oiann act, tn the praence of the moat dfadnguhhed P« 
aona of the Qty the Lord Governor Don Eatabon ^uw> 
tow pfedeeeaaor and the vkar curate Eodesiastlcii TMtft 
Fray Antonio de Sedella, the above named gentlemen 
belt owed upon me In the name of the Kin* the key* c 4 the 
•aid Hoapital which he transferred to me by the aam® set, 
•o that iti care may be cwv6o*d to my atal and chanty 

The first house physicians and surgeons of the 
Saint Charles hospital were Dr Don Santiago 
Leduc, who was appointed to the position in 
1792, and Dr Don Louis GiobelUna In 1794 

From an inventory made of the hospital in 
1794 we learn that It had 35 small cypress bed 
steads, 51 moss mattresses, jo small hnen pillows 
23 Urge cross- barred muslm mosquito bars to 
small mosquito bars made of lrnen 60 new sheet*, 
3 S white woolen blankets etc And an interesting 
part of this document records as the property of 
the hospital the following slaves ‘One negro 
carpenter n a m ed Petro aged fifty five years one 
oegro carpenter named Joseph thirty rive years, 
Mother Philip sixty years old, one little negro 
boy named Andres of fourteen years another 


Uttle negro boy named Francisco of two and 
one- half years, one negro girl named Marla, aged 
eleven and five lota of ground situated in the 

inventor, not only gives us today a 
glimpse of the management ot the hospital but 
reveals many interesting facts. Of special interest 
to us todav is the Chapel It appears that a large 
amount of the endowment was expended In its 
lavish fur nishin gs, which were in striking con 
trait to the scant equipment for the use of the 
sick. Drugs were not listed in this document 
Remedies must have been procured from the 
apothecaries (There were five drug stores at 
that time in the city) No mention is made of 
surgical instruments or implements Without 
doubt surgery was practiced In that Institution 
It must be presumed that the operations were 
performed in the wards on patients in their beds 
with instruments belonging to the attending ph> 
lidans. 

The census for the year 1-796 rave New Orleans 
p 7C6 Inhabitants. The Saint Charles was a 34 
bed hospital Its «ixe and capacity in relation to 
the then population was of more favorable com- 
parison than the hospital of the present day A 
concept of the good accomplished, the charity 
performed, the suffering alleviated, and the num 
ber of the sick cared for by that institution can 
be had only by referring to the vital statistics and 
the few remaining documents of that time. The 
extreme suffering, exposure, and the frequent 
pestilences to which these colonists were con 
tinuafly exposed, and from which only the hardi- 
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est could escape confirmed the ertremdv high 
death rate then current The total mortality In 
New Orleans in 1796 was 638, one death to every 
13.57 inhabitants, making a ratio of 71.86 per 
thousand population 

From Its foundation the hospital had derived a 
portwn of it* income from the lermdes of devout 
and charitable persons From the earliest time 
it has been the custom of the French to mention 
the hospital m their wills. There are scores of 
testaments octant In which the Charity Hospital 
is the beneficiary 

Don Almonaster died on the 26 th of Apnl, 
1798 and be was int eii e d m the Saint Lours 
Cathedral m New Orleans where hu remains still 
repose. 

The San Carlo* Hospital and many other public 
build mg* were reduced to ashes by the great con- 
flagration which ewept the aty on tb* historical 
night of the 13rd of September of the year 1809 

A second tune the destruction of the hospital 
resulted m Intense suffering and hardship to the 
indigent net The rescued patients were qnar 
tered by the Mayor of the City James Mather 
for but a day in the upper gallery of the CabMo 
the then City Hall Temporary quarters were 
then provided for the patients on the Jourdan 
plantation on the site of the present Industrial 
Canal This roost undesirable Location was aban 
daned after sir months of suffering and discom- 
fort to the patients For five soars the Charity 
Hospital did not have a suitable house for the 
rare of the skk, and It was not until the year 1814 
that the square bounded by Canal Common 


Philhpa (now University Place) and Btrcainr, 
the present site of the Roosevelt Hold was told 
by tne City to the Administrators of the Charity 
Hospital The new hospital was ordered cro- 
stracted by the Legislature of the State of Louisi- 
ana m a mil promulgated April 25, i8ti The 
comer stone of the edifice sras laid m 1815. 

The foil owing description of this hospital Is 
taken frtwn the dty directory for the year 1823 

Tb* Charity Htwcrtal. ritmlrd N 147 Cam! 'Hrert, 
canal* of two hige bafldinj*, ructalatex oo«* (oijVjJ MU 
tao Urx* freer ward*, on* dywentoy ward, aw ward fo 
chx a u c cases, cot tor female*, arm for cemsaleweuU. w 
batkfaij room, arm apothecary Wore and * numb er e< 
other apartment* for tb* Uimbe* of the redden u, officer*, 
etc The Bopltal ha* tatdy undergone a cocryidr rtpaff 
and reform, and b at tha tune aa dean, wbofcwne. and 
well eo odweted a* any bwtitntlon of the tmd «n tb* Uniw 
Durfu* the la*t j*ar aboot 700 Met person were «d- 
Edttad, ixn of *h«n w*r* dwcharped writ, and tbe rt- 
mafoder dwd, ooa^olf of wMet, of 3 tUnr Fner TkeW 
ou whxh these bnOdm^* ttand enbnctt th* wWi *q c ^ T 
bets ten Canal Co rnnsm , Barncme and Fbflbpa *** **** 
sad U laid ofi a* a garden and poaltry yard, etc. uw» 
i»ao male* and female* were admit tid dartng the I** 1 
Sj and a* many a* tjo person recehed ttentxu at ewe 
thna. 

It was a iso bed hospital This Institution In 
its equipment and management was aectwid to do 
other In this coun try There were bathing i*ci 5- 
ties, an apothecary and tbe ftrrer cajes * rrTT 
segregated from surgical cases 

In 1810, an Act of the Legislature prtm ricd for 
tbe ereclKKi of a separate building “to receive 
and attend such persons as may have fallen tnto a 
state of insanity " 
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Because the rapidly growing population of the 
dtv and the extraordinary number ol destitute 
oat from every state of the Union and from every 
country’ of the world demanded a larger and more 
commodious institution, the State Legislature in 
1830, authorized the telling of the hospital build 
jng on Canal street. In 1833 it was sold to the 
State for $125 000 00 The main building was 
then converted into the Capitol of the State of 
Louisiana Years afterward the Common street 
tide of the square became the site of the Medical 
College of Louisiana, now Tulane Uni verm tv 

The present nte of the Chanty Hospital was 
•elected m 1832 The cost of construction and of 
the grounds amounted to approximately $150. 
000.00 The magnificent edifice, the main budd- 
ing of the splendid group ol budding* which 
today comprises the Chanty Hospital 5 Lotus! 
ana, and which has reached its centenary, stands 
today practically the same as on the first day it 
opened its doors and inaugurated its long service 
to suffering humanity Even now it stands as a model 
of hospital architecture for this climate its high 
ceilings, its long and wide halls its numerous 
large outside openings and its spacious verandas 
give it sufficient ventilation make it cool m 
summer and at all times cheerful. These are fea 
tuxes of construction not usually found In modern 
institutions. 

The following description of the so called New 
Chanty Hospital was published in New Orleans 
in 1840 

Tie bajldbi n> al great mt being *bout 390 feet in its 
total length, and three «tode> high It i* competed of a 
co»p» of lagts opening into a ^woous hall, Internet ed at 
right angles by another ran rung lengthwise of the bufldmg 
on which the ward* open From thk hall access t» had bv 
broad Hair* to the upptT *tonea which are umilarly divided, 
and tho* to the cupola from which there is a magnificent 
view of the dty and environ The lower itory is occupied 
by the Ubnry Physicians Room Surgeons^ Room, etc 
and the second and third stone* into wards for the pa 
dents, twenty -one In number as also Into four other apart 
ments designed as toch It Is calculated to hold 540 
patients. 

The leccnd floor a at appropriated to the use of female 
patients and was divided as fowws A ward for women of 
good character another for those of bad, and also oce for 
the exdoslve use of surgical and obstetrical cases. The 
Ittxmds around It were enclosed with a tnbstxnUal bride 
watt, and were handsomely Improved and neatly kept 

The portals of this edifice were thrown open to 
the destitute »ch on October 8 1833 

The Sis ten of Chanty inaugurated their long 
penod of admirable devotion to the sick and 
kfflkted oo January 6 1834 For over a century 
they have given uninterrupted altruistic services 
to the Chanty Hospital- Too much cannot be 


•aid in praise of these pious reUgieusea, who spurn 
ing all mundane glory, dedicated their live* to 
unrelenting toil for the alleviation of suffering, 
and who have braved pestilences and epidemic* 
and even risked existence itself for the devoted 
love of humanity The services of the Sister* of 
Chanty are indispensable to the Chanty Hos- 
pital and their value cannot be appraised merely 
m monetary terms. The respect they command is 
an incentive to a greater discipline and a stimulus 
to mote energetic work from their subordinates 
In actual work, in enforcing economy in prevent 
mg waste, their eervices have been invaluable and 
their scrupulous management of the domestic and 
nunring departments has been the leading con- 
stituent in the success of the Institution through a 
century of uncertain revenues and inadequate ap- 
propriations. 

In the past hundred years the growth of the 
Chanty Hospital was rapid. In the 1840 s it* 
yearly total number of admissions was from 
eleven to sixteen thousand patients. It was then 
one of the largest If not the largest hospital in 
existence 

Today the Chanty Hospital has a capacity of 
1 765 bed*. The total number of indoor patients 
for 1931 was 47 182, with a daily average of 2 102 
Its outdoor clinic* numbered 318 735 consulta 
Lons. Its records for that year give j <5 124 opera 
Pons Including those performed on the ey e ear, 
nose and throat, and 3 566 obstetrical cases 

A magnificent seven story edifice with a ca 
parity of 250 beds for the convalescents has been 
constructed. 

More t h a n one-third of the deaths registered 
in New Orleans occur m that institution. Approx 
imately only one hall of the total number of in 
door patients are residents of New Orleans the 
remainder Is composed of individuals from even, 
parish of Louisiana and from every neighboring 
state. Naturally this unusual condition results 
in an excessively large non resident mortality in 
that city and a corresponding Inflation of Its 
death rate This condition Is unique among the 
large medical center* of this country 

For 100 years this institution has been the cradle 
of medical education In the South 

From an historical standpoint as well as from 
the unlimited scope of its charity it stands unique 
among the great hospitals of the world It was 
founded nearly two hundred years ago during 
the time of the French domination It was 
rebuilt with the sanction of the Ring of Spain, 
when Louisiana was a Spanish possession In 
the early period of the nineteenth century, its 
history emblazons in immortal pages an epic of 
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the greatest distress and suffering ever experienced 
by man During the trying days of theQvfl War 
it was converted into a nulitiuy hospital for the 
care of the Union ackiien 
In the beginning of the post century when Nesr 
Orleans was in the making when It was a dty to 
winch unknown thousands of young pioneers, the 
flower of manhood from every state of the Union 
and from every country of the work! flocked In 
quest of * eaJth or of range from political despot 
nm and religious persecution, unfortunately too 


often to have their hopes and ambitions shattered, 
to become a prey to the ever recurrent epidemics 
or to prematurely fill a wet grave the Charity 
Hospital was them only haven in thar dire hours 
of suffering and despair 
Then It was not the Charity Hospital of Lou 
«rm, bat the Charity Hoapftai of tire World 
Well may it be sakl of this Institution 

TS* deals of charity » • bare done stay with at 
forrrar Only the wealth w« to bettoaed do we 
keep the other a not oars 
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T HE little book 1 by Clapp oo cataract!* a timely 
« nd useful one, since there hud not appeared In 
English toy summary of the recent important 
advance* In crar know ledge o f the crystalline lena com 
parable to the boot of Slegrut or chapter* of Jew 
and Hem in the larger German handbook* 

The ebapten contributed by Ida Mann on the 
embryology and comparative anatomy of the ien* 
are excellent for the amount of «p*ce given them 
and are especially Important for the study of tht» 
fascinating organ whose entire history from the 
doting of the lent vesicle to adult life is now made 
visible to the ettmaan by the elit lamp and comeal 
microicope. Knowledge of this history allow* proper 
interpretation ot the various form* ol congenital 
lem opacity tod their distinction from sco aired or 
*enlle opacities which are progress: vt The more 
Important of these congenital forma are described 
aad fllttttrated, in *ome Instance* b\ good original 
dntalrtg* from the Wflmer Institute In most case*, 
Olottradon* have been care fulls selected from the 
previous literature 

A chapter on the chemistry of the normal and 
pathological lens show* a thorough knowledge of 
recent important vorL mdudlng the demonstration 
of true oxygen metabolism In the avascular lens and 
of the pretence of glutathione a* the important 
hydrogen donator in tin* process. This substance l* 
absent in the complete!} cataractous lens, and this 
fact i* possibly of Importance In the generic of 
cataract In *pite of the great amount of chemical 
Investigation and a knowledge of the etiology of 
certain type* of cataract auch as that after removal 
of the parathyroids no generally accepted theory 
a* to the etiology of senile cataract has been formu 
lited. The author 1 * own investigation of the growth 
of the lens and Its increase vn weight from the 
seventh to the one hundred and fiftieth dav is 
Interesting 

In discussing the various types of acquired 
cataract and tbdr treatment the author Indudes a 
peat number of reference* to the literature, but at 
umes ha* apparently not fully digested thl« work, 
«pce work of little Importance I* given ecroal space 
with that of real value Thu* It wa* hardh necea- 
•ary to mention the Injection of nitrogen Into the 
anterior chamber to prevent traumatic cataract, a 
PWedure purely experimental and dinkaHy untried 
'rtme the brief assembly of positive and negative 
evidence aj to the occurrence of cataract in leprosy 

xi‘£*WSTi,*" Emw a'O Thatwttt By dyUr A CWm 
rjtcs. na»WfJu u* a .* M 


leaves us practically where we started. The clanifi 
cation of sende cataract I* not very dear since 
sorely peripheral cataracts and cortical opac 
ities are one and the *ame ; while morgagnian 
cataract is definitely a subdivision of hypermi 
tore cataract. 

The non -surgical treatment of cataract 1* dis- 
cussed, a* it »bouM be, without enthusiasm though 
perhaps the author** negative conclusions might be 
even more strongly stated. 

The discussion of the various type* of cataract 
operation anxsthesia paralysis of the lids before 
operation (akinesia) and after-care, Is excellent 
In discussing Verhoeff s method of Intra capsular 
extraction no mention Is made of an Important 
change in his technique by which the lens capsule Is 
grasped at the upper equator instead of below In 
Sinclair s method, the important fact that his cap- 
•uie forceps are made with a cross-action handle and 
hence retain their hold on the capaule automatically 
» omitted. It seems to the reviewer that among the 
methods of operating for glaucoma following cata 
reel extraction, cydd-dialysi*, which Is employed 
at the operation of choice by EUchnij and other* 
for this condition, should have been included 

The discutsion of the complications of the cat* 
ract and thdr treatment » quite complete It la 
only natural that the theory of anaphylactic reaction 
to ten* protein as an explanation ot reactions fallow 
ing retention of cortex should be accepted by the 
author on account of the work of his aasodatea, 
although many authorities differ with him on this 
point The full bibliographic* offer an excellent 
opportunity to those interested In further study of 
particular questions which arise, altogether the 
book i* well adapted to stimulate such study 

Sawroao R Grrrcuio 


T HE appearance of the second edition of Practical 
ObsUtruP by Bland and Montgomery within * 
years I* proof of the popularity of the first edition 
The present edition is an improvement over its 
predece s s o r but a few points of difference may be 
noted between the author* and the reviewer In 
the differential diagnosis between simple vomiting 
of pregnancy and pernicious vomiting, the author* 
say (p. 159) that tbe “neurotic element (is) lacking 
in the latter This statement is at variance with the 
opinion of many obstetricians. In the discussion of 


PbiUddphs* F A b*r» Cm 


I03p 





SURGERY, GYNECOLOGY AND 
OBSTETRICS 

AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 
Volume 60 JUNE 1935 Nulibeb 6 


hyperparathyroidism 

Clinical Diagnosis and tiie Operative Technique of Pakathykoidixtouv 
FRANK H LAHE\ M D FACS mto G E HAGGART MD FACS, Borrow lf*n«Eincm 


T HE clinical syndrome — hyperparathy 
roidism — due to excessive parathyroid 
secretion as occurs with adenoma of the 
parathyroid gland is now a well established 
entity Rapid and pronounced relief of symp- 
toms follows removal of the parathyroid 
adenoma The differential diagnosis, how- 
ever is often confusing to that a true case of 
hyperparathyroidism may be missed or may 
even be unsuspected The location and 
removal of the adenoma may present serious 
technical difficulties as evidenced by reports 
in the literature of cases operated upon several 
times m an attempt to find the adenoma. 

In this paper five new proved cases of 
hyperparathyroidism are bnefiy reported and 
the significant findings which led to the diag 
nous are discussed The operative exposure 
for removal of a parathyroid adenoma is 
illustrated with particular emphasis upon the 
possible atypical location of parathyroid 
bodies — and so these tumora 


A consideration of the historical background 
of hyperparathyroidism 13 not included m 
this paper (For references m this connection 
see bibliography ) It Is howe\ er of interest 
to note a recent report b> J Bauer on further 
developments in the patient upon whom F 
Mandl in 1926 performed the first operation 
to remove an adenoma of the parathyroid for 
relief of osteitis fibrous cystica. Bauer re 
ports as in the original articles by Mandl 


that the initial result was good and a formerly 
bedridden patient was able to walk without 
pain at the end of 2 months This improve 
ment lasted for 6 years In 1932, however 
this patient was admitted to Bauer’a clinic 
because of a return of the original symptoms 
of pain on movement of the extremities and 
because of progressive deformity of the skele 
ton During hospitalization the patient de 
veloped renal colic caused by calculi There 
was a hypercalcsemia (blood cnlautn 12 5 
milligrams per hundred cubic centimeters) 
while the phosphorus was low (2 5 milligrams 
per hundred cubic centimeters) There was a 
negative calcium balance due to excretion of a 
large amount of calaum in the unne A 
second operation was undertaken by Mandl 
because there appeared to be a return of the 
state of hyperparathyroidism. No tumor 
however was found A subtotal thyroidec 
tomy was therefore done In this tissue Pro- 
fessor Sternberg found one normal para 
thyroid on the surface of and another within 
the body of the thyroid gland There was no 
improvement following the operation Bauer 
felt that symptoms persisted because of a 
hyperfunctioning adenoma of the parathyroid 
which because of inaccessible location was 
not found 

In. view of the experience just related, as 
well as from a perusal of other cases reported 
in the literature together with our own expe 
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rience it la obvious that pronounced technical 
difficulties are frequently encountered in 
attempt* to locate and remove adenomata of 
the parathyroid gland 

Panels disease of bones and parathyroid 
tumor In view of this recent report on the 
further progress of Mandl a ca»e Kienbock 
states that a consideration of the entire course 
of this patient convinces him that the original 
diagnosis of Recklinghausen • osteitis fibrosa 
was erroneous He believes this patient to be 
a case of Paget s disease of the bones asso- 
ciated v. kh the unusual complication of a 
parathyroid tumor with the bone changes as 
described which In turn are rarely observed 
in Paget s osteitis Emphasis Is placed upon 
the absence of large cysts as seen In Reckling 
hausen > disease Kienbock believes that the 
occurrence of the parathyroid adenoma in 
this instance was a coincidence rather than a 
cause of the condition He further states 
that the mild form of hyperpara thyroidism as 
suggested by the studies of the blood chemis- 
try in Mandl s case is not infrequently seen 
in the parotic form of Paget s disease Kien 
bock feels, however that the two conditions, 
hyperparathyroidism and Paget a osteitis, art 
definitely distinct dimes! entities This con- 
clusion is also stressed by \V Bauer The 
authors in 5 cases of Paget s disease, have at 
no tune found reason to suspect the presence 
of a parathyroid adenoma because the clinical 
data are not similar to that found in hyper 
parathyroidism. V rays do not reveal a 
generalised skeletal involvement Clinically 
Paget s disease of the bone is a different pic 
ture from that presented by hyperpara thy 
roldisxn 

Chronic rheumatoid arthritis and hyper 
parathyroidism It has been suggested that 
hyperparathyroidism is an etiological factor 
in the ankylosing type of chronic arthritis 
One of us (GEH) reviewed the findings in too 
carefuJJy studied cases of chronic rheumatoid 
arthritis In do Instance was the diagnosis of 
hyperparathyroidism confirmed. For example, 
the blood serum caldum and phosphorus esti 
matrons were consistently within normal 
range while roentgenograms of the skeleton 
did not reveal the characteristic X ray find 
mgs as described below 


diagnosis 

The diagnosis of the clinical entity hyper 
parathyroidism depends primarily upon (1) 
an analysis of the chemical findings and (3) a 
careful survey of the roentgenograms, in chid- 
ing not on]) those of the bones of the skeleton 
(especially plates of the skull spine, pelvis 
and femora) but also \ riyi of the kidneys. 
The latter plate* are taken to demonstrate 
the presence or absence of calculi In very 
early cases of hyperparathyroidism or In the 
presence of severe renal damage study of the 
chemistry and \ rs) findings may be mis- 
leading and the diagnosis not arrived at 
From the dinlcal standpoint cases of hyper 
parathyroidism may be conveniently daid 
fied in one of the following three groups 
1 Ga ideal — the osteitis fibrosa cystica of 
von Recklinghausen s Skeletal roentgeno- 
grams of these patients are oulte character 
is tic, showing not only the diffuse granular 
osteoporosis but also the presence of multiple 
cysts. 

a Hyperparathyroidism with osteoporosis 
'-these cases are an early stage of group one 
and randy show cyst formation The decala- 
fication of the bone is not as advanced u in 
group one but there is p resent the charac 
t eristic osteoporosis, although at an early 
stage, as described below 
3 Cases in which renal pathology due to 
the predpstatfon of caldum phosphate, is the 
significant finding In these patients X-rsy* 
of the skeleton are often negative Albright, 
Baird Cope, and Bloomberg have subdivided 
this group of cases as follow* 
a Calculi in the renal pelvis, with remit 
ing pyelonephritis In a review of 38 cuts 
there were 37 per cent In this group 

b Calculi In the renal tubules, with remit 
ing renal sclerosis, contraction and lnsflin* 
aency (33 per cent) . 

a Precipitation of calcium phosphate in 
the Iddney as one of severe! orga ns w ith 
acute renal fall urn and death of undetermined 
cause in a few hours or days (1 per cent) 

It is important to realise that renal ksaxa 
may occur without evidence of change* 
the skeleton The former are an Index 01 the 
seventy of the disease and the latter an Lnoei 
to Its duration 
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Fig i On these diagrammatic illustrations of the 
anterior aspect of the thyroid we have recorded the ioca 
tions at which we have encountered parathyroids in the 
course of several thousand thyroid operations and the 
points where we hare discovered bodies suspected and 
proved In rpo cases by microscopic section to be para thy 
raid bodies These are the cases in which we have searched 
thyroid specimens while still sterile, In which we have found 
and transplanted microacopcaDy proved paralhjroidt Of 
all of these locations, tnat representing the superior 
parathyroid by dotted lines in 7 as being on the back of 
the upper pole where It rests against the larynx has been 
the most constant- The in tia thyroid parathyroid as 
shown by barred lines in S is the location at which we have 
found parathyroid adenomata twice Note m 7 a parathr 
roid shown In dotted line* on the posterior aspect of the 
thyroid resting against the trachea at the point where the 
bthnras and body lorn- Note in 14 the mediastinal loci 
tlon of a parathyroid and In p 10 and rj parathyroids on 
the anterior aspect of the gland 


CLINICAL ASPECTS OP HYPERPARA THYROID IRU 

The majority of the reported cases have 
occurred in females between 30 and 50 years 
of age. From an analysis of 115 proved cases 
(u detailed in the literature) Gutman Swen 
ion and Parsons state that pain in the back 
or extremities was the major initial symptom 
In 72 per cent, while 22 per cent pnm&rilv 
complained of muscle weakness The possibu 
ity of hyperparathyroidism must always be 
considered In patients who complain of rela 
lively diffuse ' neuntlc ’ or arthritic' pains 
made worse by motion This is particularly 



true if the symptoms exhibit localized or 
general bone tenderness and if there is a his- 
tory of pathological fracture Not infre 
quently patients will report a progressive loss 
in stature (see Case 4) 

The majont} of the cases in the literature 
were reported to be in negative calcium 
balance That is these patients required a 
larger amount of calaum than the amount 
ordinarily believed to be adequate for mam 
tenance of the normal individual in equihb 
rium In early states of the disease a negative 
balance may not be present while in patients 
with bone involvement from multiple mye 
loma or metastatic carcinoma a definite 
negative calaum balance can often be demon 
atrated 

Classical hyperparathyroidism is charac 
tenxed by an increased ratio of calaum in the 
unne to the total amount of calaum excreted 
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except in group 3 cases where the renal func 
tion 1* seriously Impaired 
Blood chemistry Classical hyperparath) 
roidum usually reveals an elevated blood 
calcium and relatively low phosphorus The 
blood phosphatase activity is also in created 
Taking the serum calaum value of n 5 
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milligrams as a hi gh normal Gutman reviewed 
78 cases In which the determination m 
recorded and found a blood calaum above 12 
milligrams in 59 cases, while serum inorganic 
phosphorus determinations below 3 5 miTH 
grams were found in 26 of 52 cases 
Obviously hypcrcalcwmla and hypophos- 
phatemia are not consistently found in 
suspected cases Particular!} is this true In 
the presence of severe renal damage Albright 
has shown that In these cases (group 3) the 
blood serum phosphorus rises, ana the calcium 
tends to fall Furthermore, Peteri and 
\ anSlyke have stressed the necessitv of Inter 
preting serum calaum values In view of the 
phosphorus and blood serum protein deter 
mlnatsonx. 

In reviewing our knowledge of the blood 
phosphatase kay states it to be an euryme 

f > resent In the calcifying cartilage and that 
ts rise In hyperparathyroidism is a secondary 
effect The source of the Increased amount of 
blood phosphatase is not definitely known 
Aibnght and his ctmorkera feel that this 
determination Is an index of the degree of 
bone involvement, because in clinically proved 
cases of early parathyroid disease, without 
demonstrable bone change, the blood serum 
phosphatase is normal (normal being ap- 
proximately three Bodansky units) Very 
nigh values have been found m active rickets 
(thirty to one hundred and sixty five units) 
and In generalised Paget s osteitis (fifty to one 
hundred and thirty five units) Ike same u 
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Fm? 7 Cue 1 Vntmor pcuterior roentgenogram of 
thorax Illnitratinr, deforming •etwe of muscles of respira 
tloo oq the softened bone 

true in the blood serum of patients with ob- 
structs c jaundice 

\ ray findtn£s If the diagnosis of hyper 
parathyroid ism is suspected \ ray studies 
should Include plates of the skull spine and 
pelvis. In addition to roentgenograms made 
of the extremities presenting symptoms plates 
of the femora and humen are also helpful in 
detecting early bone change The charac 
tenstlc changes in the skeleton together with 
comparable pathological findings as described 
by Hofiheinz are outlined as follows 

Skull {Ftgs 24 27) There is a definite 
thickening of the calvarium together with a 
pronounced blurring of outline so that the 
demarcation between inner and outer tables 
is very poorly defined at times lost The 
bones present a finely mottled granular 
appearance that is a diffuse osteoporosis In 
the more advanced cases there are large 
irregular areas of diminished densit} and 
these are often more pronounced in the man 
diblc and maxilla. 

From observations at necropsy Hoffheinz 
found the surface of the bones of the skull to 
be \ct) rough with numerous irregularly 
spaced sharp pointed projections between 
which were depressions averaging 2 to 3 milli 



Fig 8 Cue 1 L»tml roentgenogram of sptne exhibit 
mg pronounced crushing down of \cTtebral bod Ira with 
consequent loss in stature 

meters in size Also seen on the bone surface 
were scattered depressed areas 2 to 3 centi 
meters in diameter with adjacent osteophytic 
deposits. Most of the bone was suffiaenth 
soft to be easily cut with a knife The inner 
and outer tables could not be recognized on 
section 

In a chemical analysis of bone from a 
patient with hyperparathyroidism Wilder 
found considerable loss of calaum and phos- 
phorus and a relatn e if not an absolute gain 
in organic matter 

1 ertebrt r The \crtebral body of ad\anced 
cases shows a pronounced crushing or narrow 
ing particular!} at the anterior margin (Fig 
8) In less severely affected \ ertebwe there is 
an increase in the convexity of the superior 
and inferior bod} surfaces Such deformit} 
affecting man} vertebral segments results in 
a pronounced kyphosis thus causing a marked 
increase in the normal anterior jxistenor 
curve of the spine, as well as a loss in stature 
(Fig 8) The vertebral bod} in some in 
stances presents a finely mottled appearance 
with coarse perpendicular strne In other 
cases (Fig 39) there is a diffuse, rather even, 
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decalafication of the entire bone The Inter 
vertebral due* are not affected 

In connection with tbe spine FI care 7 wdl 
daslrmtes tbe deforming action of tbe mujde* 
of respiration on tbe aoftened tboradc cage a 
deformity analogous to that seen In severe 
nckets 

Pdns The pelvic bones exhibit changes 
sunllar to those seen in tbe skull In many 
instances, tbe pelvis is markedly deformed 
presenting a wedge-shaped appearance with 
large cystic areas scattered throughout the 
bone. 

Botes of the extremities Figure ia abowi 
the femora of Case 1 upon which X ray 
films the diagnosis of hyperparathyroidism 


was made to be later confirmed by chemical 
analyses and operative findings. These plates 
are typical of the early bone change (type j) 
and illustrate a slight but definite diffuse 
osteoporosis of the femora 
Compare the plates mentioned with those 
of Figure 18 which Illustrates bone chsngr 
in tbe femur of an advanced case of hyper 
p ratbyroidism of long duration Here i 
seen evidence of old healed spontaneous frac 
lures. The cortex of tbe bone is exceedingly 
thin There is a pronounced generalized 
demintralixation so marked Indeed that the 
mottled appearance is not ridden t Where 
cyits are found expansion of the cortex 
occur* There fa no periosteal proliferation 
The characteristic subperiosteal rarefaction 
of the cortex and the formation of small cysts 
arc usually best shown at the metsphyst* of 
the long bone* and on the superior and Inferior 
margins of tbe ribs 

The pathological studies of Boflhem* reveal 
that the bones of the extremities show much 
less evidence of alteration of structure than 
is tbe case in the b ones ol the skull In the 
femora and humeri even in advanced cases, 
there Is a dear differentiation between the 
cortex and the spongy bone 
Location of bont chants The rite of tbe 
bone lesions in hyperparathyroidism may be 
explained by the work of Jaffe Bodansky sod 
Blair through their investigations on guinea 
pigs dog*, and rats These animals were 
given large doses of parathormone with the 
resulting specific effect of decalcffication 0/ 
the bones The resorption of bone was estab- 
lished by histological study which revealed 
the presence of large haveraian canals and of 
lacurue containing oiteodasts on the perios- 
teal and endosteal surface* of bone 
The author* point out that bone rtrorpticn 
and bone deposition la a process that constant 
ly goes od in all bone and that these proceue* 
are more rapid in the regions of active tone 
growth. If the rate of either resorption w 
deposition of bone is increased it is increased 
throughout the animal body Hence, If * 
condition is present favoring an excess of 
resorption of bone, as byperparttbyitAdJjm 
such resorption will be most evident fo 
regions of active bone growth A pronounced 
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stimulus as hyperparathyroidism of long 
duration would be necessary to affect the 
whole skeleton 

The above theor> would then explain the 
pronounced susceptibility to resorption of the 
spongy bone of the metaphyses and of the cor 
tlcal shaft m the epiphyseal regions In the 
rapidly growing long tubular bones as well as 
resorption at the costochondral junctions of 
the nbs the rib cortex and in the bones of 
the skull 

Summery 0/ \ roy findings The bone 
changes in hyperparathyroidism as shown by 
roentgenograms may therefore be summarized 
as follows 

1 In the relatively early cases there is a 
diffuse osteoporosis The bone exhibits a 
finely mottled granular appearance or there 
may be a pronounced general demineralfza 
tkm of the bone. In the more advanced cases 
there are large irregular areas of diminished 
density with cyst formation The cortex of 
the long tubular bones is exceedingly thin 
particularly in the epiphyseal regions. No 
periosteal reaction is seen 

2 In long standing cases bone deformity 
Is present viz a pronounced kyphosis of the 
spine due to crushing down at the anterior 
margin of many vertebral bodies, deformity 
of the nbs the result of action of musdes of 
respiration on the softened thoraac cage 
wedge-shaped pelvis and finally the de- 
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formities following spontaneous fracture of 
the long bones. 

With the diagnosis of hyperparathyroidism 
established the problem then relates itself 
for the most part to the question of finding 
the parathyroid adenoma and removing it 
Albnght Bauer and Churchill have recently 
reported cases 0/ hyperparathyroidism ap- 
parently not due to adenomata of the para 
thyroids but rather to hyperplasia of aU the 
parathyroids This finding as we have pre 
viously stated complicates the management 
of hyperparathyroidism and if proved by 
further experience with this condition to be 
convincingly true may explain some of the 
cases in which search for a parathyroid tumor 
has proved unsuccessful 

Failure to find parathyroid adenomata m 
many case* will be due to failure to realise 
the frequent atypical location of the para 
thyroids and failure to investigate the possible 
atypical locations for a possible parathyroid 
adenoma 

It becomes also the duty of pathologists m 
view of this report from a group of men who 
have done such sound work fn connection 
with this disease to familiarize themselves 
with the normal and abnormal pathology of 
the parathyroid gland, since it will be neces- 
sary in cases In which adenomata cannot be 
found to call the pathologists into the operat 
Ing room for opinions on frozen sections 
first as to whether removed specimens are, or 
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arc not parathyroids and second whether or 
not parathyroid hyperplasia if adenomata 
are not found comparable with that In hyper 
thyroidiam exists and whether or not on such 
evidence combined with the clinical findingi 
subtotal parathyroidectomy is justified With 
these ideas in mind our pathologists have 
undertaken a review of the histology of all of 
our fixed and preserved parathyroid sped 
mens amounting to one hundred and ninety 
specimens, each representing a section of an 
individual parathyroid — their report to be 
published later 

As the result of the plan which we have pub- 
lished previously 1 of searching every thyroid 
specimen surgically removed for possible 
parathyroids and of reimplanting the re- 
moved parathyroid body into the left steroo- 
mastotd muscle, a large number of para 
thyroid glands have been found on the re- 
moved thyroid gland Due also to the policy 
before transplantation of cutting off a small 
gross section of the suspected parathyroid 
gland and submitting it to the pathologist for 

Sn*k H LaWy T>« l in^jiU iw ti p« m S j» »4« rm *rt«J 



Fi* ij Cm* * An ten* 1 postenor X-nr plctem of 
crmcal dim »hx± ihow e*ny even tmetmlanl dfctlo- 
fioUon of the benrt to b* cmnpaied with Tume i« Ii 
tki» pUte deficit • hypertruplnc arthritic cb*j*» m o 
ttn The cm paUect in tU» »*"«* m whxt the* find*** 
were obierved 

report wo have acquired a relatively large 
mass of parathyroid material and a micro- 
scopically proved experience In deciding as 
to what £» and what Is not a parathyroid, with 
variation in shape sue, color and location 
of these glands 

The parathyroid roost easy to distinguish 
has a brownlih color varying from dark to 
light mahogany brown It has molded edges, 
quite similar to the molded edges seen in a 
miniature lima bean In fact oneofus(FBL) 
has often stated that, except for the fact that 
they are «rnwll and tend to be convex on one 
aide and concave on the side In contact with 
the thyroid the typical Don adenomatous 
parathyroid more closely resembles a minis 
tu re lima bean (except ** to color) than any 
thing else 

As the result of our experience now with over 
1 3 ,ooo thyroid operations in all of which the 
regions where parathyroids are found are 
widely exposed and when possible paxathy 
raids demonstrated, we have learned that 
there is considerable variation in lire in the 
non-adenoma torn parathyroid glands from 
that of the bead of a match up to the sire of a 
im»H lima bean \\ e have likewise learned 
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a H Case i Th* parathyroid adenijm* u ahown >n 
ostrutVon made at the tune tf operation vra* loutui 
In the groove between the trachea and oesophagus behind 
the trank o{ the inferior thyroid artery arid beneath the 
recurrent laryngeal nerve This fa not an uncomraon loca 
tW» for parathyroid! Ai may be aeen in the diagrammatic 
III aitra twin, Figaro* 1 and 1 allowing the points on the 
back of the thyroid gland where parathyroid* have been 
found in thyroid operation*, ahoufd an adenoma occur In 
the parathyroid liwwn m Figures 3 6 or 7 it would be 
located In fust the same portion as was the one in thfa case 
The tumor shown In the Jaw* 0 i the haanottat 11 the a ct ua l 
the of the parathyroid adenoma on removal 
The course and relationship of the inferior thyroid artery 
and recurrent laryngeal nerve as ah own here 11 the one 
which we meat annnwnly see In our thyroid operation! 

Not* in all of these cases that the prethyroad muscles 
hire been cut, the gland pulled faro aid with thyroid 
grasping forceps, and Its posterior aspect widely expw*ed 

that the back of the thyroid gland (in con 
tact with which $land the parathyroid glands 
commonly rest) is some tiroes quite free from 
yellow fatty tissue so that brown para 
thyroids are readily located and distinguished 
while at other times this region is thicklv 
sprinkled with fat particularly about the 
point where the branches of the inferior 
thyroid artery penetrate the gland and where 
inferior parathyroid glands arc so often de 
monstrable thus making the demonstration 
of these bodies less certain 
Such parathyroids are sometimes overlaid 
b> adipose tissue and are yellow or pale white 
in color In such fat Infiltrated parathyroids 
one of us (FHL) has noted the tendency of 
these gla n ds to be more globular in shape and 
to have lost the molded edges characterizing the 
more typical more easily distinguished glands. 



Fig is Case* Photomicrograph of parathyroid tumor 
tissue X 140 


Early in our experience with parathyroid 
bodies we had impressed upon us and re 
marked it in our pubbcations on this subject 
that these glands were often atypically locat 
ed and that they might be found anywhere— 
on in behind or below the thyroid gland 
During one of his visits with us Dr Wallace I 
Teny became interested in our demonstration 
of atypically placed parathyroids and dele 
gated one of his junior men Dr Raymond J 
MHlxner to search all specimens for such 
atypical) located parathyroid glands with 
the result that valuable reports concerning 
such atypical locations have also emanated 
from Dr Terry s dime in San Franasco 
Recently with the interest intensified m 
hyperparathyroidism reports are frequently 
appearing m this country and abroad con 
ceming atypically located parathyroid bodies 
which have become the site of parathyroid 
adenomata. 

The two moat constant points at which wc 
have found parathyroid bodies have been on 
the back of the gland dose to the point at 
which the inferior thyroid artery enters the 
gland and below the lateral exit of the middle 
and lower thyroid veins (the inferior para 
thyroids'!, and on the posterior lateral aspect 
of the upper pole of the thyroid where it rests 
against the laryngeal cartilage (superior 
parathyroid) 

We have seen microscopically proved para 
thyroid bodies atypically situated so often In 


104* 


STTRGERA GYNECOLOGk AND OBSTETRICS 




i 

d 

)• s 


1 1 



F« 16 

E-i* 16 €■*• i Ro«it*CT>o*r»m of knrcr »jx*e *nd 
pthM A ttuidiij* c»»e of bypcrparatbrnMam with 
cun#«jacnt bene deformity Canaan with F*rart 17 18 
Fi* 7 C«*e 3 LttfrxJ \ ny flm ol lomcr »ptr)f 
llhwtratm* rmrtrd cnnha* dow» of rrtebnl bodin 
with old bfiicl fracture 






1 .Ji 


FT* .8 

Ft* 18 Cuei C«np*re with Figure is Hot *re 
»hnw* the booe c&DfM tn the frawr of an adnnced raw 
of h ype p arathjTuidiWB of V»I duration. The old bet 
dow healed (pootaocous fr»dnrra arc mdrai Tbecocttt 

th« boo* b emrdmfTj- tldn Grneralirtd dor 1 

(«oc b teta There b do pcrV*te*I prohf nation. 


a variety of locations that ft has seemed best 
to illustrate their possible location by placing 
them on diagrammatic outlines of the thyroid 
seen from an anterior Figure i and posterior 
Figure a view e have seen parathyroids 
in the mediastinum (parathyroid adenomata 
and on intra thoracic goiters) on the ride of 
the thyroid gland on the front of the thyroid 
gland. In the bundle of vessels entering the 
upper pole, in the groove between the trachea 
and oesophagus well away from the gland out 
on the trunk of the Inferior thyroid arter) 
before it had divided and within the sub- 
stance of the thyroid gland itself Dr R B 
Cattcll working in the Clinic in 1914 on the 
relation of the histology of the thyroid to the 
administration of iodine (at which time sec 
tions were made of 400 hyperplastic thyroid 
glands removed at operation) first called our 
attention to the relative frequency with 
which Intrathyroid parathyroids were found 
within the specimen removed by subtotal 
thyroidectomy 


As the result of a large experience (190) 
with the microscopically proved parathyroids 
at thyroid operations and on the specimen 
immediate!} after the operation with the 
specimen still sterile we believe we can safely 
state that a parathyroid maj be found at 
practicall} any position on in behind, or 
below the thyroid gland. 

The technique of demonstrating and rnnov 
ing parathyroid adenomata is related largely 
to exposure of the region where parathyroid 
bodies are found when typically located and 
a knowledge of the regions in which to search 
for them when parathyroid adenomata are 
not demonstrated tn typ*cal locatjons. 

Tbe first requirement of any operati on for 
removal of a parathyroid adenoma is exposure. 
This involves in crur hands an adequate 
thyroid indsion with a aevenng of the pre- 
thyroid naiades high between damps. With" 
out these musdes severed we are not able to 
obtain wide exposure of the back of the gund 
from its lowest pomt up to its upper pole 
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Tig iq Cue 3 In thu iBialrmtxm made at tbe time of 
op«ation one tbe upper pole of the thyroid gland «pht 
abere It reiti against tbe Urynr and an ultra thyroid para 
thyroid demonatrated within tbe aubatance of the thyroid 
I land By praam* the upper pok of the thyroid rland 
agaliat the thyroid cartilage, tiu» amall tumor could be 
palpated ai a bean-llte atructure within the aland, demon 
atrated removed and Immediately proved by froxen aec 
tlon to be a parathyroid adenoma 

A* atated m the text, In a case aeen m conaultation, aee 
Figure 31 a and b, m whxh two prevxna unmcteaiful 
»earche* for a para thyroid adenoma had been made, at our 
wiggeatloQ a careful aearch at the third operation for an 
mtrathyrotd parathyroid revealed one and permitted it* 
removal \\ here definite chemical, clinical and X-ray 
evidence of hyperparathyroidnm are present but the 
parathyroid tumor not evident 00 operative exposure, 
careful palpation of the thyroid glaixl must be maae with 
the poaubfhty that the parathymsd adenoma 11 within 
the gland 

In the diagrammatic drawing (Fig 1) showing tbe ioca 
tloc* of parathyroids from the front of the gland, this po» 
tion is shown rn 8 This should not be a very uncommon 
location for parathyroid adenomata since 7 shows in dotted 
duel the location fa our experience of the moat constantly 
placed superior parathyroid Just behind the internal and 
lateral aspect of the upper pole where it rats against the 
thyroid cartilage 

With the muscles severed the middle thy 
roid veins arc h gated between clamps so that 
the lateral vascular attachments of the thy 
roid to the internal jugular vein are severed 
The outer border of the thyroid gland is then 
P^ped with the thyroid grasping forceps 
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Fig jo. Case 3 Photomicrograph of parathyroll 
adenoma from this patient X500 


which we have described lifted up, and 
rotated inward The internal jugular vein 
and common casotid artery are completely 
separated from the back of the thyroid gland 
and the inferior thyroid artery completely 
demonstrated as a trunk where it passes 
behind the common carotid artery The back 
of the gland is inspected for a tumor body on 
the gland and if a tumor cannot be seen, 
it is palpated for such a tumor within the 
gland An adenoma of a parathyroid usually 
converts that structure mto a globular mass 
and changes its color to a pale white rather 
than the brownish color characterizing the 
typical normal parathyroid 

Parathyroids involved or uninvolved b) 
adenomata are characterized by bang so 
movable on the back of the thyroid that the) 
are demonstrably not part of that gland On 
removal they have a glistening covering 
entirely surrounding the removed structure 
with no area over which this shi nin g covering 
is absent- This is of value m distinguishing a 
parathyroid adenoma from an extruded 
adenomatous thyroid area in that the latter 
structure is usually connected with the thy 
raid itself by an isthmus of thyroid tissue, 
the severing of which in its detachment from 
the thyroid leaves a cut surface of thyroid 
tissue — interrupting thus the smooth and 
complete glistening capsule which is to be 
found in both parathyroids and parathyroid 
adenomata 



SURGERY GYNECOLOGY AND OBSTETRICS 


IQ44 



Should no parathyroid adenoma be demon 
strable on this exposure the inferior thyroid 
artery must be completely dissected up to Its 
entrance into the thyroid gland The recur 
rent laryngeal nerve must be found and 
dissected up to its passage behind or In front 
of the inferior thyroid artery We have found 
and removed a parathyroid adenoma at this 
point behind the recurrent laryngeal nerve 
and inferior thyroid arten (Fig 14) 

If stIB no parathyroid adenoma Is found, 
one must expose the groove between the tra 
chea and asoohagus m the region of the 
inferior thyroid artery If still the adenoma 
Is undemonstrated the superior thyroid artery 
should be ligated and the upper pole of the 
thyroid turned downward so that the region 
where it rests against the thyroid cartilage 
may be inspected In dlasectiona at this point 
troublesome bleed mg may arise from the 
ascending branch of the inferior thyroid 
artery a branch of which usually nounihe* 


the upper parathyroid In controlling bleed 
ing at this point caution must be exercised 
as the recurrent laryngeal neive enters the 
larynx here, at the point where the lowest 
fibers of the Inferior construction are Inserted 
into the horn of the thyroid cartilage shown 
at X m Figure 36 

In the event that the tumor is stHl not 
found one palpates the thyroid through and 
through between the thumb and the fore- 
finger and any discrete globular nodule withm 
the gland Ls exposed by an incision Into the 
gland removed and submitted to the patbol 
ogist for Immediate froxen section report as to 
a possible Intrathyrold parathyroid. W e hsye 
removed inch an intrathyrold parathyroid 
as shown in Figure 10 

The V ray picture of the bones of another 
patient ls shown In Figure 3* a and b demon- 
strating to what an extreme state decalcifies 
tion can extend in hyperparathyroidism This 
patient was seen m consultation with Dr 
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Robert C Cochrane at the Boston City Hos- 
pital She was a case of proved hyperpara 
thyroidism and had previously had two nor 
mal parathyroids remo\ed without relief of 
symptoms. We advised another operation 
and a search within the thyroid gland itself 
Such a search revealed an in tra thyroid para 
thyroid adenoma which was removed 
With failure still to demonstrate the para 
thyroid tumor the search is continued in the 
bundles of the superior thyroid vessels out 
along the mam trunk, of the inferior thyroid 
artery, behind the oesophagus and along the 
inner aspect of the upper pole The ist hm us 
is palpated against the trachea (a parathyroid 
has been reported as having been found on 
the posterior aspect of the isthmus) If a 
pyramidal lobe is present it is exposed and 
palpated throughout its extent 
If the evidence of the existence of hyper 
thyroidism be certain b\ clinical and labora 
tory evidence and still no parathyroid tumor 
has been found, and if digital palpation of the 
superior mediastinum demonstrates no pal 
paole parathyroid tumor, the manubnum of 
the sternum may be remo\ed to faahtate a 
visual search for a mediastinal parathyroid 



Fig *5 Coe 4 Roentgenogram of pelva 01 ual rating 
the multiple Urge cyitic mm »een in these bones. 


adenoma since we have and Churchill like 
wise has demonstrated and removed a para 
thyroid adenoma from the superior medi 
astinum 

Should exposure of a'l these regions fail to 
demonstrate an adenoma of a parathyroid it 
then becomes justifiable to remove and sub- 
mit a normal appearing parathyroid to the 
pathologist for decision os to the possible 
pressure of hyperplasia of the parathyroids 

A bnef abstract of the cases of hyperpara 
thyroidism is submitted below together with 
X raj's of the bones illustrations of the loca 
Uon of the parathyroids drawn by the artist 
at the time of removal the actual size of the 
adenoma of the parathyroid a microscopic 
section of the tumor and follow up notes as 
to their postoperatnc course and changes in 
blood chemistry 

CASE REPORTS 

Case i Mr* Rebecca B aged 6 j years houie 
wife April 17 1933 Patient came to the Clinic 
became of a progressive increasing deformity of the 
upper spine, a round back, and a loss of stature of 
tome k years duration The degree of this deformity 
is n-ell illustrated In Figures 3 and 5 There were 
likewise multiple diffuse genetallted tries and pains. 
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Fig j6 Case 4 la tl in iQuttrtlim rtadt at (be tune 
of c^fMtOT, • tncLa* orf tb* outline erf the moo red pan 
thyread adenoma o ibovi ilenvautnUng thus the irfg) 

me erf the tumor 

NoU the location orf thu tumor /art tirluw the bora of 
the thyroid ewtiUg* *B*gT»tin* tbit tha adeoom* prob- 
ably trow? m the ummor paratb) rofcl where rt «o a»- 
ruanly rate aglmtt the thyroid cartilage 
Thj* tumor wu entirely covered by Lhyrotd tieeee but 
could be mured Ipwird end downward witiun the gland 
lu retitioo to the recurrent laryngeal oeret which enter* 
the larynx rodrated br x at the lin.d trf the horn erf the 
thyroid cart 11* ft u to directly overt la it 


X-ray examination revealed the dauical picture of 
» relatively advanced hypCTpa ra tfayrol dlam Figure* 
15 7 and 8 are film* of tkull and iptnc (bowing the 
typkal chi-nra at cktenbed 
The mitral blood caiaum w*i 17 j milligram*, tha 
blood photpbocut 1 3 milligram*. and the phoa 
phataac activity 64 j Pre-operative estimation of 
thete value* (bowed an a ren ft caiaum of 133 
tnHUgraiM, and a photpborus varying at timet from 
1 j to 1 7 mUhinmi The blood noo-proteia nitro- 
gen averaged 30 to jj miihgram* The pbenobul- 
phonphUuJdn teat (bowed a kidney function of *5 to 
15 per cent There wit a very alifht trace to a aflght 
trace of albumin In the unne, with tome (light firm 
tion of the tpecific gravity by 1 hour erami nation 
It wn evident that there wit *ome renal damage 
The bat* I metabolism wia plot to On a fixed 
amount of caloum intake the patient wli ahown to 
be In negative calcium balance 
Operation waa done on May 1 }, 1933 A para 
thyroid adenoma was eidted (FILL) Beneath tha 
lower left pole of the thyroid there wut a definite 
tumor man which deteexxied Into the chert Thi* 
man w*a 1 5 inches kmg and about three-quart ere 
of an inch in diameter (rip 9 and 10) It *u 
etu ti octly separate from tba thyroid gland, extent 
/or scan e conDrrtiD/ al vrolar tiwof and blood rmrij 
An Immediate froaen *ectioo revealed parathyroid 
tinue, and further hittologkal atndy confirmed tha 
diagnoalt of an adenoma of the left lower para 
thyroid fland (Fig it) 


Following operation, the patient developed defi- 
nite tetany on the evening of the third port open tire 
day Blood caiaum at thit time a at 8 $ and tie 
biood pboaptonn 1 t Intermittent aignto/ tetany 
aevere at timer, permitted until the thirteenth peat 
operative day The tetan) *1* cootroDed by ad 
mlnl»tratkm of parathormone and large dcaet of 
cxldam It cute br mooch l totftrol capauiet mere 
alto given On cutcharge from the ho*pt til the wat 
mttrncted to take 5 grim* of tnbatlc alaum phos- 
phate daily and continue aith the rioateroJ, drop* 5, 
twice daily at thit time The blood caiaum wt* 
then j 8 milDframi and th* pboapborut » 4 niifi 
gramt 

November 17 1533 Six moat ha folio (leg open 
tion biood caiaum wat 9 3 and the phoaphoru* 4 3 
mThfrana The pfao*ph*ta*e actinty war 7 5 The 
patient wat entirely free of her «cMng ditemniort In 
the back and extremities She had taken caidam 
phoaphate In atnall doaet up until thit time tod 
(bowed no evWeocea of tetanv 

December 3 1934 Eighteen and one-half mom thi 
following operation the hlood aerum caldtnn wat 10 
milbgiama and phoaphorat 4 mllllgramj The pbo*- 
phataie activity wat 3 7 Rodansky umti The pa- 
tient had not taken ealdum for 1 year She 
revealed no df n* of tetanyand wit entirely free from 
any tymptomj 

Care * Mr* Anita K aged 33 year*, houtewlfe 
Thit patient b of particular Intcrett In that the tt 
the only 00c ol the group here reported, presenting 
definite evfdence of hypertrophic arthritb taaodtted 
with hyperpara thyrotdiaaL 

May * 103J She wat admitted to the chine be 
caute of pam/ul k nett ami pain In the hack of the 
neck ronton of 4 to 5 yean duration, tlowly bet 
progreamvely becoming more pronounced She had 
oeen treated elsewhere without rtfid by terttflcc 
tomy medication, and v*rkx_t» other formt of dteC 

The tignlficant dim cal fimfinp were at Wkn-x 
A well developed, fauly mefl nourbhed, very tmn 
tod worn appearing Armenian woman of 33 yean 
with moderate upper dortai round back, crrpititfc)* 
In knee joints, plot aotne penartlcular th i ck m ag, 
and definite limitation of rtwtion of the bead da« to 
pain Thete tymptom* were at fint thought to be 
doe (Imply to pronounced fatigue, i nfl ated with t 
moderately advanced hypertrcpWt arlhntit 
of the kneea, thowtng the lower femora, however 
revealed a diffuse, although not pronounced »tro- 

poroali (Fig it) Parathyroid dittate wat tfaoefae 

impeded X-rayi of the cervical vtrtebr* (FigUl 
were even more inggeative ol tht *ame coodiDon, 
although they alto revealed extend rt hypertropmc 
change* Ptatet of the tkuff were negative ho 
tumor could be felt In the neck The pitied ,u 
then adriaed to enter tba hoapital fox lave.dgiU» 
ol noadbie hyperparathyroWiam 

The blood caidam ranged from ij 5 to 14 9 mun- 
«niM the pboapbomi 3 milhgrama to a t ' 
mum Careful metabolic tttthe* rereaW a definite 
negative calcium baianca The urine calmm excre- 
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FI* 17 Case 4. Photograph of parathyroid adenora* 

tion wu 0338 gram* to 04*3 grami The blood 
phosphatase activity however averaging 10 i units 
mas approximately normal, but in view of the rela. 
trvely insignificant bone ensures, this phosphatase 
finding waa not fdt to contra indicate definitely the 
diagnosis of hyperparathyroidism. This patient is 
daisihed in group s and in view of the hyper 
cakrnda and \ ray findings described exploration 
of the neck was advised 

June 7 1931 operation was done (FHL) A 
definite man about equal to a medium sued olive 
was felt beneath the right Inferior thyroid arterv 
Following demonstration of the recurrent laryngeal 
nerve, the Inferior thyroid artery was ligated and the 
tumor mass revealed. With very careful dissection. 
It was freed from the nerve, delivered, and removed 
(Fig 14) An immediate frozen section diagnosis of 
parathyroid adenoma was msde and later confirmed 
by further microscopic study (Fig 15I 

On Jane *4 1933 17 days following operation, the 
blood calcium had come down from an initial nigh 
reading of ia 9 to 9 7 mflUcruns, v.hile the phos- 
phorus had men from an initial low reading of a 2 
mUBgrams to j 8 milligrams The urine calcium with 
an original high reading of o 463 grams diminished 
to o 109 grains 

At no time was there evidence oi postoperative 
tetany The patient ■ aches and pains, however 
persisted, especially in the neck and knee region 
until September 1 1933 3 months following opera 
tion, when symptoms were much leu pronounced 

September 19, 193.1, 15 months following opera 
tion blood serum caldum 10.7 milligrams phos- 
phorus 3 s milligrams. Patient reported that aching 
discomfort wu still intermittently present in the 
neck region, but the severity of these pains was 
much leu pronounced The knee joint symptoms 
had disappeared She fdt greatly improved over 
preoperative condition. 

Case 3 Mrs. EUoise S aged 74 years housewife. 
The diagncuis of hyperparathyroidism in this patient 
rest* upon the history the \ rav findings, and upon 
the operative and microscopic demonstration of an 
adenoma of the parathyroid eland The blood 
chemistry was normal Metabolic study showed a 
wight negative caldum balance but do more than 



Fig »8 Lase 4 Photomicrograph of parathyroid 
adenoma X500 


might be present in conditions other than hyper 
parathyrendism 

Junes 1933 she was admitted to the dinic with a 
complaint of goiter nervousness, and severe leg 
pains Patient gave a history indicative of three 
spontaneous fractures in the region of the nght knee 
and the right ankle and left ankle during the put 6 
years All had healed, but considerable deformity 
resulted particularly in the region of the right knee. 

Figures 16 and 17 are \ ra^ films of the spine 
and show marked decaldfi cation with pronounced 
compression of the eleventh dorsal and second and 
fourth lumbar vertebra bmall cystic areas are seen 
in the pelvis Plates of the femora (Fig. 18) show 
an old mal united fracture of the distal end of the 
nght femur, u well u a more recent fracture of the 
medial condyle of this femur 

The highest blood serum caldum finding wu 11 3 
the average of 4 estimations wu 10 milligrams per 
hundred cubic centimeters. The blood phosphorus 
varied from an initial reading of 1 0 to 3 milligrams 
The blood phosphatase activity wu 7 2 

June 8. 1913 operation wu done (FHL) The 
left thyroid lobe wu occupied by a discrete adenoma 
the size of a lime, and a small adenoma about the 
size of a cherry both of which were removed, and 
on examination presented the typical grow and 
microscopic appearance of multiple colloid adenoma 
tons goiter Very careful palpation of the atrophic 
nght lobe of the thyroid revealed a small discrete 
tumor about a centimeter in diameter in the sub- 
stance of the gland at its superior pole. The actual 
sire of this adenoma of the parathyroid may be seen 
in Figure 19 made by the artist at the operating 
table This mass wu therefore removed and on 
immediate frozen section showed parathyroid tissue. 
Further mlcroacopic study revealed an adenoma of 
the right upper parathyroid gland (Fig 10) 

The postoperative course wu quite uneventful 
There wu at no time any suggestion of tetany 
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Fig X) Case J LgieiaJ \ r»> roentgenogram of ram 
ilm lOC the geneTuthr diffuse view decalafkatioo <4 the 
column C untune d the body U first hnsbwr ertebn 
roggntn e of fracture pot there >11 no history of tnmin 
Nate absence of im oh ernent a* mten ertebral disc* 


August n igu patient reported for check op 
examinatioci at which time the caldam wii 10 i and 
the pboephorus 3 3 nnlh grams The aches and pains 
m the leg* were cuosiderabl) rm proved She was 
stlB having rvmptotns referable to the mechanical 
defect resulting from the nil I am ted fracture, for 
which the patient refused anj further therap} 
Farther studies of the renal functioo at thu time as 
* eD as ur\ csUgattona before operation did not reveal 
dehmte evidence of a renal insufficiency The urine 
remained negative and the blood noo-protdn 
nitrogen was 30 milligrams 

January 14, igy* 6 months postoperative, the 
patient reported that the mam not bothered br the leg 
pains except thoae due to old fracture of the right 
Luce region December 7 iqvj 18 months following 

K tioe the blood aeram calcium * as 10 o and the 
boms 4 1 milligrams The blood phosphatase 
w*« j 3 Bodanakv units The original complaint of 
nerrocsneis and leg pains no longer bothered patient 
Celt 4 111« Rachel E aged 44 years, clerk 

This patient was originally admitted to the cfinlc m 
January 1030, foe a multiple cdlcad adenomatous 
gorier partly su Internal, without evidence of tax 
ierty Excision of tbe goftcT was admed and carried 
out in October 1030, and the patient made an on- 
es entful recovery At this time iberemas no evidence 
of an adewena of the parathyroid gland, dot were 
there sn\ chnical signs of hyperpara thyraxSam 


The patient next returned to the tfink In June, 
1034, because of diffuse low back pain and pain b 
the knees and legs of a ran duration. In til, 
interval, particularly In the past 1D mocitu, ^ 
patient described a psogrtwrfve lou of stature with 
an increasing round back deformity Figure ri Is a 
photograph of the patient at this time. There was 
do evidence of a tumor In the thyroid region. 

Figures 22 and 43 are lateral and anteroposterior 
\ rav films of the spine which reveal pracritaBy 
complete destruction of the fifth thoracic vertebra 
from marked compresoon. The prmwonced de 
formlty of the thoTax is evident. \ lateral view tj 
the skull (Fig 34) shows typical gross dccakifica 
Ooo with prominence of the trabecular and the soft 
mottled appearance of hyperpuathyrosdmu. Nu- 
merous nsultCoCnlar cysts as found in advanced 
cases of cl ass ica l form of the disease are flhatraJed 
in the \ ra\s of the pelvis (Fig. 15) \-nvicftie 
gemto-urinary tract revealed the kJdnevt to be of 
normal die and regular In outhna. There wss no 
evidence of stooe. 

Initial blood Knnn calcium values ranged from 
14 4 to 1 5 1 wMk the serum phosphorus varied from 
a 4 to 3 3 mlffigrams. The phosphatase actWirv was 
35 Bodaisky units Tbe remaining tunfinm from 
the complete blood stndr were negative. The basal 
metabolism was +14 

Operation was done Joh-g, 1934 (FHL) \ tumor 
mas* was fomd in the Utvct lateral ride cf the 
re m nants of the right lobe of the thyroid gland. This 
tumor about the * ire of a large walnut, lav psrtiv 
beneath the Inferior thyroid artery In Figure rt a 
shown an actual outline tracing around the para 
thsrofd adenoma Immediate frozen section diag- 
nosis was adenoma of the parathyroid which con- 
clusion was hter confirmed br paraffin *«tfc«aL 
Figure 37 Is a part of the parathvrosd adenoma 
removed and Figure aS is 1 photomicrograph of tbe 
adenoma 

Tbe post ojxm live course was uneventful. The 
blood caldom Lurmediateli came down to oj and 
the pbosphoius to 3 1 mflhgratas Two weeks after 
operation, the serum caldom was 8 g and the pbos 
phorni 3 o miTH grams The patient did not devekp 
typical tttanv '-be spoke odv of some slight numb- 
ness of the linger tips, which lasted 4 to j davi 
fallowing operation. 

October 18 IQ34 ijf months foDow-mg opera doc, 
tbe patient a general condition mas excellent She 
was tree from the aches and pains of which tbeceigin- 
all> complained whfle the blood chemhm findings 
remalneo normal Tbe blood serom caldom was 0 
and that of the phosphorus 3 6 nnffigrama Patient 
was taking 1 heaping teaspoanful of caldum hetste 
by mouth three times a o*v Otherwise, she octa 
tlocally experienced slight twitching sensations la 
her legs Toe cflninl signs of tetany were negative- 

Decrmber 11 igya. months loBowin* opert 
tion, tbe blood serum caJcrtun was 0 6 ojTSgrjras sod 
phosphorus 3 1 mUB grams- Tbe general condition 
was excellent. Patient fdt very much better than aba 
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Fig 30 Cue j This parathyroid adenoma of the right 
inferior parathyroid wu found at a location typical tor 
inferior parathyroid* at the point where they are roost 
commonly seen In the comae of thyroid r^ieratioiu 
The trank 0/ the Inferior thyroid artery ii ahown and 
the comae oi the recurrent laryngeal nerve before it 
passes oveT or under the branchea of the inferior thyroid 
artery We have now dlaaected and visualized the recur 
rent Uryrrienl nerve several hundred time* and are 1m 
prewed with the tact that It* coarse and location U de- 
pendably COM tint Note that these tumor* are not Infre- 
quently covered by a little thyroid tmue 


had at any time during the peat a yean Her only 
complaint wai occasional backache In the region of 
the kypbos of the spine These symptoms, however 
acre much leu pronounced than the) were before 
operation She waa continuing her calcium phos- 
phate arid lactate bv mouth. No clinical signs or 
symptom* of tetany 

Case 5 Mn Maude F aged 53 yean, housewife. 
February is 1934 patient entered the clinic because 
of aching pains throughout the body and a severe 
pain localised In the mid low back and running 
around into the abdomen \ rava of the spine 
revealed a generalised decalafication There was 
definite compression of the body of the first lumbar 
vertebra (Fig 39) It waa thought that these find 
ingi mould adequate!) explain the patient a pain 
but in view of the decalcifies tion of the bones, \ ray* 
mere also taken of the bones of the extremity and of 
the skull The former were negative. The latter 
revealed a few mottled areas of Irregular density 
a 1th some actual thickening of the cortices. \ rays 
of the kidneys were negative for calculi 

The blood scrum calcium ranged from 14 1 to 13 8 
ahile the phosphorus varied from 2 1 to 2 mill! 
grams Phosphatase activity was 44 8 Bodansky 
units. The urine sediment revealed many white 
blood cells The renal function test was normal. 

Stud) of the \ rays of the spine first suggested 
that the compressed first lumbar vertebra might be 
the result of an old fracture, as there a as definite 
increased density in the body of this bone. Paget s 
disease was considered To rule out the posslbllit) 
of tn\ intrasplnal pressure two lumbar punctures 



Fig 31 Case 5. Photomicrograph of parathyroid 
adenoma removed from this patient X500, 


were performed with normal dynamics and with 
clear spinal fluid The total spinal fluid protein was 
50 milligrams There was a cell count of 1 and a 
colloidal gold of 1 121,100 000 The calcium estima 
tion In the spinal fluid was 6 o milligrams. 

In view of the laboratory findings, the fact that 
the patient was In negative caldum balance the 
demonstration of a multiple colloid adenomatous 
goiter and the probability of a tumor of the para 
thyroid — it was decided to explore the thyroid gland, 
remove the adenomatous goiter and search for a 
parathyroid adenoma It wns conduded that the 
patient presented strongly suggestive evidence of 
hyperparathyroidism and that she also probably 
had a mild form of Paget s disease 

March 10 1934, operation was done (FHL) An 
exposure of the thyroid region revealed a marble 
sired adenoma of thyroid tissue in the left lower 
lobe At the right inferior pole, the typical position 
of a parathyroid body a discrete tumor the size of a 
large lima bean was found in immediate relationship 
to the inferior thyroid artery and the recurrent 
nerve The parathyroid adenoma shown in the 
artist s drawing (Fig 30) made at the operating 
table Is about naif the actual sire. This mm was 
excised and on frozen section a diagnosis of para 
thyroid adenoma was made This was later con 
firmed by complete histologic studies (Fig 31) 
Following operation the blood serum caldum was 
reduced to an average between 7 8 and 8.1 mill! 
grams, while the phosphorus varied between 24 and 
3 7 milligrams Three days following operation the 
patient bad a transitory attack of tetanv with a 
positive Chvoitek sign and numbness of the ex 
tremities. All symptoms of tetanv were relieved by 
parathormone ana b) caldum lactate grams 32 

dally She was discharged from the hospital 3i days 
after operation, entirely free from tetany She «u 
advised to continue 1 heaping teaspoonful of caldum 
lactate twice daflv 3 viosterol capsules, dafl) 
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I«*jJ!andb -\a \ ray pirtnrt of ibe case of hrprT 
p»rmthyradi*in »fm to corrwllatwa mith Dr R C 
Cochrinc The tmo rnocmal parathyromi. kad already bcm 
mowed » thoul rebel of th* hyperp»r»tliynjaiii«a \t 
the *opr«*jn (4oof Jn (FUL) an mtrethyroad part 
th>read adenoma *u found and retr ied at • third 
onrrtitun It ta tlxm to d cmorttlnte the ad toerd title 
of decaJoficaUoo in Figure la and the eir alight rewetwn 
i* tie cortex m Inrure irh, the po.nl of a aptmtaoeoc* 
fracture 


l'olkiaing operative convalescence progreatrve 
h> perextenuoo of the tpine » as hutitutea to prevent 
further cotnpceteoc of the hm him bar \ ertebe* 
Thu treatment had to be discontinued became the 
patient mould not co-operate I\ e acre snccessfolln 
aecunnf the patient a agreement to * ear a high 
supporting coract 

Ma\ 15 iqu 1 mootha folios mg operation the 
blood aerum caiaum mas 10 1 milligrams and the 
phosphorus 4 9 mdbpama, mhile the phoaphataae 
activity maa 35 o Itodan»L\ amts It mas nr it war) 
to admiouter parathormone aobcutaoeouvI> aod 
caknum lactate hr mouth to prevent com tan t 
tingling sensations and numb neat in the extxemluea 
Jolj 15, I0J4 4 mootha port opera the this 
patient had gained 11 poundi in m eight Her chief 
complaint still * ** Linking in the lorn back Blood 
a cram caiaum 11 1 milligrams, phosphorus j 1 
milligrams, aod pborphataae 15 o B<xiaML> omu 
December 15 1934 8 montha after operation, 
her general condition maa auH further lrapcored 
She had gained 10 pounds in a aght There mtre do 
dimes! sign* of tetany but the recjuired caiaum 
lactate (grains 45) daily bv mouth, to feel good 
The back pain referred to the himbodorwl repon 
was intermittently aerrre 
\ ra>» of the spine shorn ed apparent normal cal- 
aheation The fust Lumbar bodv mat compressed 
more t ha nm ben first seen and mat verx derrte There 
m at acme early bj pertrophic lippaug of this v ertebral 


bod\ and of the bodies of the adjacent tmdfth 
dcrrsal and second lumbar vert eh rr 

Blood sera to caiaum mas 9* miffig7zmf pbc*- 
phorut, 35 milligram! and phoaphataae, 5 5 
Bodarak) unita 

Tbe back f»in b now due entirely to the mechan- 
ical derangement 0/ the lumbodorml ipu* at a 
reault of the compression of the bod> of the first 
lumbar \ertebra Early h) pertrophic duc^a have 
■bo appeared To date patient refuse* treatment 
for this condition (Fig 31) 

Tbe bjperparathyrotaitm b relieved 


5tJlUI\R\ 

Five near proved caacs of hj-perparathy 
roidism due to parathjTcnd adenomata are 
recorded together with the findings which 
lead to their diagnosis. 

The dimes! aspect*. the blood chemittrj 
and the bone change* are discussed. 

The appearance of normal and abnormal 
parathyroid! it dtactmed The normal and 
abnormal location of parathyroid* is presented 
In graphic form 

The five proved cate* of hyperporithy 
roidism together with \ rajs of the bone* m 
these cases. CQuitratJona made at tbe operat 
ing table of tbe demonstration of tbe pan 
thyroid tumor* In such case* and microscope 
ilides of the tumor are iubmitted 

We muit all particularly the ortbopedm 
and tbe urologia t be on tbe lookout for hyper 
parathyioldnm in patients complaining of 
pain in the back or extremities, in patent* 
with diffuse neuriti* or arthritic pains made 
worse on motion in patients with pro^ieaifve 
lots In stature and in patients with kidney 
stone* Many patients with hyperptr* 
thjTOidism who could be relieved of then- 
condition by surgical removal of a psra 
thyroid adenoma have in the past and are 
doubtless still passing through our hand* 
with tbor condition unrecognised 
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MECHANISM, SYMPTOMS, AND TREATMENT OF HERNIA INTO 
THE DESCENDING MESOCOLON (LEFT DUODENAL HERNIA) 

A Plea rot a Chajcge ih Nouemclatuhx 1 

C LATIMER CALLAXDER. MD FACS GLANYILLE A RUSK MD aip 
UALA NCM1R, M D SwruMuco, Cunoim 


I T is oar purpose m this paper to elaborate 
upon several phases of the to called left 
duodenal variety of ultra peritoneal (in 
teraal) hernia Fir*t nr ahaH report a case of 
a complete rupture of this type an attempt 
trill be made to explain the hernia on an cm 
bryo logic basis reasons wiH be adduced to 
justif} a change in the nomenclature of this 
lesion The symptom* and signs consequent 
upon strangulation of the hernial content* 
and the methods of treatment of thi* vanet) 
of hernia trill be mentioned 



F* Appearance of berma] of jejwno-Umni 

The topnjnplrr of the cnloa a normal Ail but about j 
cmtnnetm of the jenmo-Ucnn) a cocareerated in the me 
d en red from de*wndn4 mesocolon In this drawing tbe 
n*d of the fc»c » ahoira as open bhjnt and sharp dt*aectxe 
tti i r qn irrd to democrfnle tba openmf Tb* »>cmdinj 
branch of tbe inferior rorsmtmc artery and tbe inferwa 
ccemtor an an in tbe an tenor wall of tba neck of sac 


REPORT OF CASE 

A male ES 40 rears of age, was admitted u> tbe 
Mount Zlou hoapital because of rheumitlc heart die- 
eaae. HU death fa the hospital iu tbe result of 
chrome mitral vaJvuliili, obOterstrve pericarditis, 
and lobar pneumonia. In tbe course of hk hosfftal- 
tzation be gave no history and presented neither 
n fas nor symptoms of the unusoil In tra peritoneal 
hernia which he presented at autopay ejanainalioc 

Our m teres! In the poatmoetem eraminaticic 
centered about an enormous berrual sac (Fig 1) 
within which practically all of the iejuoo-fleum ass 
incarcerated When the abdominal cant) ni 
opened, tbe stomach, duodenum, Hrer and spleen 
a ere In their proper posi bonaand ha d mamtamed their 
norma] relationships. The camum sod the ascending, 
transverse, and descending cGrfsfon* of the cvioc 
were in tbe normal Inverted U podtioo The ascend- 
ing and descending mesocolon and tbe segments of 
large bowel attached to the nv-eocolor were sppbed 
and normally adherent to the poalfTkr parietal 
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Fig. 3 Dissection in recorded cue of region about the transverse division of the 
duodenum and the initial jejunum Thu drawing wu made to ihow that the duode- 
num lay behind the superior oiescnt <mc vesseU The cohc angle* arc depreaaed to 
allow Cluvtration of the distribution of the superior mesenteric veuela to the ascending 
and tranaverie colon*. 

peritoneum The ligmoid colon was omega in ahape a medial direction to contribute to the formation of 
*-Dd was suspended by a mobile mesentery the portal vein The posterior boundary of the neck 

Only the ter minal 5 centlmeteri of the small bowel of the sac was the primitive midllne attachment of 
could be seen the remainder of the jejuno- ileum lay the descending meaocolcm. 

aithin a hernial sac produced at the expense of the An incision was made through the peritoneal lay 
descending mesocolon and formed a large left sided ere which form the anterior wall of the sac, 1 e 
abdominal tumor The forward wall of the hernial through an avascular area of the descending meso- 
uc was the descending mesocolon, the serosal dupli colon and the jejuno- ileal contents of the sac were 
cation of which contained the ascending branch of exposed (Fig 2) Had strangulation taken place 
the infen or mesentenc artery and the inferior within the sac, an Indsion so placed as to avoid injury 
mesenteric vein both of which stood out prominently to the blood supply of the descending colon would 
The location of the neck of the sac at first was not have been used to determine the cause of obstruction 
apparent for the reason that the margins of the and to restore alimentary continuity Figure 4 
orifice were united by pentoneal agglutination shows all of the small bowel exteriorised through a 
However blunt dissection about the duodenojejunal large opening m the anterior wall of the sac There 
sngle disclosed the neck of the sac which was a were no adhesions between the contents of the ssc 
pslra s breadth in length and demonstrated its and the sac wall 

several margins There was no evidence of peri The contents of the sac were then replaced and the 
duodenal folds or fossie In the forward margin of intestinal colls were drawn to the right through the 
the sac ran the ascending branch of the Inferior neck of the tac into the general abdominal cavity as 
mesenteric artery and the main trunk of the inferior Is illustrated in Figure 5 It Is evident that the root 
®oenteric vein In the inferior limit of the neck of of the mesentery of the small bowel Is much shorter 
the vac was the concavity of the upwardly arching than that found in the normal abdominal cavity 
of the ascending branch of the inferior mesen- The drawing indicates the degree to which the in 
*rtery The superior boundary of the neck of ferior or distal cods of small bowel art bunched or 
tbe 11c was the inferior mesenteric vein which ran in dumped. The anatomical explanation for the 



Fi* 4 \U of the Kjuno-ikm hat hem « thdrewu 
through the rent i tht antenoT will of the hernial ate 
There are no dbruooa beta cm the bemtal content* m\e 
at the neck of the ate 

dumping of the distal loop* of tmall bond be* in the 
overlapping of tbe nnall bond mesentery In it* 
terminal portion Tbe roesenten at at>d Dear lU 
root la compreued and parti \ turned a poo lUdf to 
such a decree that tn o- third* of tbe small bond *erm 
attached to that part of the me*enterv nhich 
appareoth ha* do more than 5 centimeter* of 
posterior attachment 

Attempt* made to ieparate tbe layers of perito- 
neum nhich form tbe nails of the sac n ere unsuccess- 
ful 10 demonstrating bon man\ primitive b)era 
nere present before ernbrvologic coalescence of op- 
posed serous nirfacrs took place A determination 
of tbe number of primitive peritoneal la\ era involved 
also n as attempted b> sectioning tissue blocks of tbe 
sac nail* The formation of cnafeacent fu**oo fasou 
rendered layer differentiation impossible 

GV3TRO-INTEBTCNAL E1IBRVOLOOIC BACK 
GROUND FOR INTERPRETATION OT TITIB 
HERNIA 

Before attempting to explain the variety of 
mechanisms by which tills IntrapcntoneaJ 
hernia occurs it n necessary to review the 
essential stage* in the development of the 
gastro-intcs tonal tract and it* auociated pen 
ton cum 


big 5 }!**» of *ju*o ilettm nitbdrisn throuth °«k 
of mc ret rtneref sbdonnnal c* Uv Tbe rent 1* th* 
antenor wall of the sac noted re the forejrwn* dr* win** a 
retracted with hook* Tbe dissected *re* show* tie «p- 
ward c our se of the ascending branch of the infenor news- 
ier*: artrry snd the tnfrno mcsentenc Ntvn Both\**cd*r 
trunk* ran in the anterior *»Jl ef tbe neck of the ase *ad 
ceramet the sac on6ce 

The early alimentary canal traverses the 
future a hrlo mi m l cavity of the embrvo as a 
atraight tube auspended from the dorsal wall 
by a common dorsal mesenterv (Tig 6) The 
tube la au*pci>ded antenorly over the superior 
portion of ita extent by the \entril common 
mesentery A* compared with the gradual 
grow th of the embryo in length disproportion- 
ately large growth occura in the primitive 
digestive tube — one which results in the seg 
mentation of the tube into its ultimate con- 
stituents, the stomach and the small and large 
bowel 

Differentiation of tbe tube results in * 
differentiation within its carrying mechanism, 
the dorsal and ventral mesenteries These are 
subdivided Into the dorsal and ventral meso- 
gastna the mesodoodenum and the mesen 
tencs of the small and large bowel The cu*' 
tribution of the branches of the aorta to eacn 
segment of the alimentary tube take* place 
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Xr^rnw Tt^rThrrx. 


¥h to. DhtpoMticra ot tht itmcture* locm«c from tike ra nbfl l ei l loop *fttr it* rot* 
llcm to tbc obbqoe colon Cijr In A, the dwtuU ol both limb* d the loop nuinUln 
thrir daodauj tod tcrmital colon coonectloa* In B tht dement* ot both limbs cJ 
the k»p are removed (CaQaxutar't Srrpcol .4 *&lemy Courtoy W B SwavdetaCo) 


nis and the second rotation about its antero- 
posterior aria. The rotation of the stomach 
apon its anteroposterior axis folds the Initial 
part of the primitively sagittal duodenum and 
its mesentery and contents against the right 
prhnitive parietal peritoneum, to which they 
become fused by the process of fetal peritoneal 

4 agglutination ” 


An understanding of the rotation and 
posterior fixation of the umbilical loop seg 
ment of the gastro-mtestmal tract is essential 
to the comprehension of the mechanism of left 
duodenal hernia We have referred to the 
initial part of the duodenum as having been 
brought to the right across the median line by 
the rotation of the *to roach about its an ter o- 
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FT* 14 A, Topacnplij c / lie dwJeaoJejBn* 1 
function sod ptndjBden*] fold* sod icmr Tbt 
•mnccoait a/ the Ln the darothtj muo- 

coiuo M Indicated. B, Tb» marc btgxatanl pet- 
doodttul fold* tod lew. AttmtWi k dtrctrf 
to the coanc of the rwctilsr trank* uotod li A- 
Tbey run in tbe fold orcrlitiainj eh* psrsdno- 
dauU fow (td Ltniteri). (llockScd bas C*J- 
lander’* 5*-rf*cW J mtjrmy Count -rj W V S**n- 
<Jer* k Co) 


duodenal inferior duodenal, and tie para 
duodenal fottue. 

Tie superior duodenal fosse u the meat con- 
•tant of the peritoneal depression* etna ted 
about the ascending portion of the duodenum 
and to the left of the termination of tfr>« teg 
ment of the *m*H bowel The fossa lies at the 
level of the second lumbar vertebra and Is 
bounded anteriorly by the superior duodenal 


fold, a duplication of peritoneum which u w- 
lenUaDy an embryo kijp cal adhesion between 
the termination of the duodenum and the 
inferior surface of the transverse mesocolon 
near ft« muon to the descending mesocolon. 
The inferior or free, margin of the fold fa con- 
care, Its mesial extremity blending with the 
peritoneum over the anterior surface of the 
terminal duodenum and its lateral extremity 
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Fig 15 Invagination of periduodenal foruc and 
Uter of deacenalng mesocolon by initial knuckle of 
jejunum The Invagination U mainly into the paraduo- 
denal fo»* (of Lanarnt) 


{using with the ultimate parietal peritoneum 
at the junction o{ the transverse and descend 
tag mesocolon 1 c , antenor to the left kidney 
The lateral attachment of the superior duo- 
denal fold may be mesial or just lateral to the 
course ol the inferior mesentenc vein, hence 
the designation of this fold as a * vascular 
plica ’ The onfice of the superior duodenal 
fossa looks infenoriv and its apex extends 
superiorly sometimes as far as the body of the 
pancreas 

The inferior duodenal fossa (of Treitz) lies 
to the left of the ascending portion of the 
duodenum on a level with the third lumbar 
vertebra Its orifice looks superiorly directly 
tato the orifice of the superior duodenal fossa 
The closed end of the fossa points inferiorly 
and to the right toward the mesentery ol the 
proximal jejunum The cavity Is bounded 
anteriorly by the inferior duodenal fold the 
free margin of which is thin and sharp]} 
demarcated Its medial extremity blends 
^th the peritoneum over the antenor surface 
°f the ascending duodenum and its lateral 



Fig 16 fWUon of the unall and larje bowel at end of 
&nt »i*ce of rotation The arrow Indicate* the direction 
taken by the JeJuno-ileum in In vagi anting the poatarterial 
meamtery (ultimate aacendtn* and tranaverae meaocoloo) 
Thit drawing fa explanatory of Haymond and Dragitedra 
caae of anomalout rotations Thla and the Following draw 
lng» were made aa modifications of their drawing* In an 
attempt to flhutrate in 3 dimenalona the anomaly they 






the acted bowel The doodcnort, i rot tad of ratatng cotm- 
trr-clociwt** behind the aapenot mrmiltfic artery crotan Fi< >8 InntteilKo of ttx [xtiuterW mrwntfTT by 
interior to the artery ind a be*ixnir* to nrajmate the the pnatl beneL Modi d the doodewm and Vjmo lirtxnt 

poitirteml meaenteiy foltimate aicmdin* and trawrerpe »ow kn pocketed hjett hue tfw poatarterUl memrt a J 
Qtwwfcs) Tf» nrftiaf cot* ae*rae»t altimatefy wiH he- The oJJjqw cotoe a* yet ha* not becota* tfifatnbated btn 
eotna tb* ajcendmj and trani’rrrae djrwiooa ol the colon tha aaetiKto* and tnn*\ me coino. 

ext remit) foie* with the peritoneum of the vein ha* been found m the posterior wall of the 
descending mesocolon (ultimate posterior f«*a under discussion The inferior duodenal 
parietal peritoneum) The inferior mesenteric fo»ausuaIl) can accommodate the first phalanx 
vein and left oohe arter> usual]} he well to 
the left of the lateral attachment of the in 
fenor duodenal fold although occasional!) this 




F< to Irmtbntm d tha poatartenal raaataj’bjr 
tkanllboird The dirwwa <J the coiow new art n t*en 
normal raaUaoa Th* W* cl jefrno-Oenn h 

' aaacderfcedfrcmpoatartetfalcaeaeatery Moataru»"je 

Fi« to InT«cmatV*i ol the poktarteral meaenteiy by tod content* lie to the laft c / the laxiHae 

the kthII bind The cm* o l *oaJl bend cootlmjrt to d jorienwm tod terenk**! Demo at * tnttli ^J to *^Y*I 

iDvafUiite the poatertrrul meaenlerf The brinal cote rww-atmc artery Thu •them* icV*‘«*U tbe **“‘~*j 
arjment flow rotate* tnd etoaeate* mtd the aaceodtnj tad m tha pcttdoetioe d the ntxiaij ot*T\ed by lUjTOew 
daaeaodmj drrkiaai d the colon an naoahnd tad Prajstadt 
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Fi* ii Sent* oJ cram awtioos ihawlDj fnr*jlii«ttoo of 
<be DarmtHttJ numi tery by tt* email bowel A, tatOotw 
Cb* to d at which urn jirutxn occur*. Tt» bJcno-Oeani 
aod Mccvinif colon *rt oa ■ cominoon* owenUry Tba 
awendmr sad dfwcmdin* rooocctm u ret «j* not lowed 
to the pewtenar nartrul prntoctorm The fefnno-Oerm 
txxaptn rtj o&nruu peutioa after proper rot* two hai taken 
place In B, the *uD bowd a Uhntrated u not fcartnx 
tuned us twrcuU pastfiocu u In A, by rots dot behind lb* 
•ojxntw mowntenc artery trot by rotaHn* doefcwbr tod 

Thar can be little doubt that the peritoneal 
duplications which delimit the periduodenal 
fossa art fusion or adhesion folds which art 
the result of fetal agglutination or fi ration. 
We have noted in the section devoted to the 
development of the gastro- intestinal tract how 
the terminal duodenum is rotated against, and 
becomes adherent to the free peritoneal sur 
face of the transverse and descending meso- 
colon Hyper-fin tf on which results in strong 
agglutination of the opposed surfaces, make* 
for short folds and shallow four. Hypofixa 
tion results in longer folds and deeper foswe- 
Adhesiora have been noted in the embryo in 
this region at the middle of the fourth fetal 


u 



fata^-bane* the nceadbtg mrsoco faa . In tie wmU 
bcuro euetfaara to hrraclnair tai nut«* trmhloccf IW 
ascnttCEj nwsocotoc. Tba aactMHow crAm b drtfyanj 
down, preparatory to I wing witk the rfjit wiffetw* 
pufcul pentonema la I> tSe mccmla* ntei taw h»*d 
wTtk the d*it prtehfra parietal peril caK- ur n, The docrwi- 
fajenjoaand tha tneaocoioc bars toed with ibtkfrprf®- 
Urt pariruJ peritenvnm. Ti* small bowd b «oo*ed 
im bcmEa) aae wtridi b rm i ij ii b »i l ol the mCTB iIIi w nwao- 
coloa. 

month. At tins early stage these adhesions 
are delicate and non resistant. In embryos of 
greater age the adhesions are denser and are 
capable of withstanding considerable tensoo 

THEOUE3 or nr* VIA DOTKffVCT 
Accredited mechanism 0} hernia devde fo- 
ment As a result of the fundamental work, by 
Trntz, Moymhan, Land re rt B merit e, and 
others, the genesis of the so called left duodenal 
type of hernia has been associated with the 
periduodenal fw« Almost all investigators 
of the lesion agree that It usually begins in 
eariy fetal life. The Initial portion of the 
jejunum Is assumed to be inTagirated into 
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Fig. 15. Drawing Indxatms «ucce»iT« potilkm* of bcrwel and the meaocoloo 
The mnnbm Indicate the In the progrt m ve Incrraae In lire and In the placement 

of the Urge bowel and mewcolom 


the paraduodenal fossa (of Landzert) or Into 
the inferior duodenal fossa (of Treitz) or into 
a combined fossa (of Tratz and Landzert) By 
a mec hanism altogether obscure the bowel 
gradually enlarges the fossal Bac until a 
smaller or greater part of the jejuno-ileum is 
m vagina ted and lost to view 

That the periduodenal fossre with their 
overhanging folds do offer areas of easy en 
gagement for the small bowel is incontroverti 
hie, It seems certain that many small ruptures 
of the type of hernia under discussion occur m 
which the periduodenal folds and fosscc are 
dearly delimited and the fossa: are occupied 
b> one or more knuckles of small bowel It la 
to be expected that the anterior part of the 
neck of the sac contain one or more of the 
constricting trunks of the inferior mesenteric 
VCm a^d the ascending branch of the left colic 
artery 

It Is still a matter of conjecture whether the 
hernia develops altogether in itlero or whether 
the enlargement of the sac continues after 
btrth. It seems reasonable to assume that the 


sac reaches its maximum sire in fetal life 
since during part of that period the descending 
colon is attached to a mesocolon sufficiently 
mobile to be invagmated easily and to con 
tribute to the formation of a sac. There are 
those however who insist that the enormous 
sac required to house virtu all\ all the jejuno- 
ileum may be formed after the primitive 
mobOe descending mesocolon has been fixed to 
the primitive left parietal peritoneum. 

In assuming that one of the periduodenal 
fossie particularly the paraduodenal fossa is 
the point of origin of this rupture and that 
these fosvc arc depressions in the descending 
mesocolon it is necessary also to assume that 
this increase m the size of the sac must be at 
the expense of the descending mesocolon 
This must be by the progressive process of 
invagination irrespective of the size which 
the hernia attains. 

Imagination oj the combined ascending and 
transverse mesocolon (post-arterial muenterv) 
bv (he small bovxl Haymond and Dragstedt 
have described a most unusual type of intra 
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MippW ut» m it* Ctmilnooui tnnrrm* u>d dtactmlin* mwocoiotu indjatM tht 
*r**ctiUr «rr* knrwglaattd, secaniinj to oar hypoth«a, try the axis ai Jt/uno-tWro 
brfort po*temr pmtooml fen lion h»» Uken plicc 


peritoneal hernia Tbdr hernia Is the result of 
an anomaly in the second stage of gastro- 
intestinal rotation in which the jeJuno-Heum 
come* to occupy an abnormal position by in 
vagina ting the mesentery of the primitive as- 
cending arid transverse colon W e have modified 
certain drawing# of these author* and have re 
grouped them In an attempt to mate more 
dear the mechaniam of the hernia the) 
describe 

Figure 16 illustrate* the midgut at the end 
of the first stage of rotation when the mass of 
lejuno-ileum is in the right ride of the abdo- 
men and the segments of large bowel are In 
the left Figure 17 Indicate* that the jejuno- 
tleum instead of rotating counter-clockwise 
about the superior mesenteric artery as an 
ariv rotates dock wise and In vagina tes the 
primitive mesentery of the ascending and 
transvene rolon (post arterial mesentery) 
When all the small bowel has Invaginated tbit 
mesentery (Figs joandai) the duodenum of 
necessity acme* antenor to the trunk of the 


superior mesenteric artery and not posterior 
to it, as would be the case were small bo*d 
rotation normal and therefore counter-dock 
wise (Fig ro) The drawings (Figs. 16 to *3) 
indicate the manner In which the small bo*d 
in vagina tea the post-art enal mesentery until 
all of the small bowd is in the mesentery M tf 
in a sac 

No case of henna Into the descending meso- 
colon possible, can arise in this manner became 
the sac formed by the ascending mesxokn 
separate* the hernial contents from any con- 
tact with the descending mesocolon (FP 
17 to *1) The descending colon and descend- 
ing mesocolon In the instance of malrotitx« 
undet drscusdon are entirely nonnal In “ 
vekrpment, rotation and posterior fixaboo- 

A series of cron sections through *“* 
anomaly (Fig aa) Indicates bow much up* 
condition differs from that of henria Into tic 
descending mesocolon (Fig 37) , 

Proposed mechanism of deodofmtnl 
hernia into Ike dactndtng mesocolon In 
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Fig js \\ ell *dv*nced feraginalion 0/ the m ret mobile dtacending moocolon by 
coti» of >e}uao~iWm It b evident that the uc b tanned *t the exjxuteof the *vm»cu 
Ur ire* o( daccoding nwaocolon Attention i* drawn to the tmcoIm trank* In the 
anterior wall of the neck of the ac 


development of a large hernia such as we are 
reporting we believe that a mechanism can be 
postulated which docs not presuppose that the 
small bowel mvagmate the periduodenal 
fossaj, a fanciful theory in large ruptures It 
seems logical that the loops of jejuno-fleum 
as they pass normally behind the superior 
mesenteric artery as in Figure 24 to Figure 26 
mvaglnate the mobile descending mesocolon 
m Its upper segment and within an area out 
lined by definite boundanes. 

Before describing direct invagination of the 
descending mesocolon attention is called to 
Figure 23 which shows all the divisions of the 
large bowel and their continuous mesenteries 
lying unfixed Their progressive changes of 
position to ultimate placement in the abdoml 
nal cavil) is indicated numerically Figure 14 
indicates that the descending mesocolon has 
its root at the midhne of the dorsal wall of the 
embryo Between the leaves of the peritoneal 
duplication which forms the descending meso- 
colon the ascending branch of the left colic 
artery runs superiorly and somewhat laterally 


The inferior mesentenc van also lies in the 
mesocolon and its main trunk is directed 
superiorly and mesially to combine with the 
superior mesentenc and splenic veins to form 
the portal vein The artery and vein just 
mentioned usually run supenorly at some dis- 
tance from the midline root of the mesocolon 
thereby leaving a very considerable avascular 
space between the ascending branch of the 
inferior mesentenc artery and the inferior 
mesentenc vein and the root of the descending 
mesocolon This interval is indicated by an 
area of stippling The doscr to the descending 
colon these vessels be the larger is the avascu 
lar interval of descending mesocolon 
It is our belief that m many cases of hernia 
into the descending mesocolon (so called left 
duodenal hernia) the upper jejunum and 
ileum in their migration to the left superior 
part of the abdominal cavity engage to a 
greater or lesser degree into the unsupported 
area of descending mesocolon just described 
The mesocolon then falls to the left and fuses 
to the pnmitn e posterior panctal peritoneum. 
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When tic coll* of small bowel invaginate the 
mesocolon tie vascular trunks located in the 
left margin of the avascular ares resist in- 
vagination The result is that these trunks 
then lie in the forward wall of the neck of a 
sac all of which is derived from the avascular 
area of the descending mesocolon Gradually 
all of the small bowel may enter the enlarging 
sac 

The senes of changes resulting from the 
small bowel invagination of the descending 
mesocolon, while the mesocolon still la mobile, 
is illustrated in the senes of cross sections in 
Figure 37 After all of the small bowd has 
entered the sac, the peritoneal surfaces outside 
the sac undergo fusion 

PLEA POE A CHANCE IN NOMENCLATURE 
IN SO CALLED DUODENAL HERNIA 

It must be evident that the duodenum 
with the occasional exception of its terminal 
portion is not an element m the hernial con 
tents of the so called duodenal or paraduodenal 
henna. Nor does the duodenum figure fn any 
of the other varieties of so called duodenal 
hernia- It Is the jejunum and fleum which are 
the contents of the sac. Inasmuch as part or 


all of the small bowd mvaginates the descend 
Ing mesocolon In the type of hernia under dis- 
cussion it is proposed that the so called left 
duodenal types of rupture be known rather as 
hernia into the descending mesocolon ” 

In a succeeding paper reasons a HI be ad- 
duced to justify a change In the name of that 
vanctj of In tra peritoneal hernia known as 
"right duodenal hernia” to hernia behind 
the ascending mesocolon.” The anomalous 
rotation of the jejuoo-fieum reported by 
Haymond and Dragstedt should not be classed 
with dtber of these varieties of In traperi tones! 
hernia to that we wish to ascribe the name of 
hernia into the ascending mesocolon 

SYMPTOMS AND FIGS'? 07 HERNIA INTO 
THE DESCENDING MESOCOLON 

The hernia we have described caused no 
symptoms and produced no physical sgu* 
Many bemiae with a similar lack of clinical 
manifestation have been found in a course of 
laparotomy for other condition* and during 
routine autopsy examination. 

When however obstruction occurs w the 
bowel incarcerated within the hernial aac, an 
exact diagnosis of this type of internal hernia 











Fig. 17 Scat* oi cnm »cctkm» thnmgh region of de 
rriopment of bcmta Into descending mesocolon A, In tin* 
sectfcm the Jejano-Bwrm md utccrmlrtr colon ere attached 
to a ermtoon mesentery and are mobile The descending 
coin® and mesocolon are mobile Attention it drawn to the 
poaHkm of the Inferior mesenteric vein in the descending 
colon, B The Jejnno-flenm hu begun to Invagmate the 
aTMcular area oi the descending mesocolon between the 


inferior mesenteric vein and the mklline at t ac h ment of the 
mesocolon and a aacbin the nrocess ol famutioa. C. The 
je Juno- Benin has inraginated the avascular area 01 the 
descending mesocolon deeply and a bmrer sac is being 
formed For danty only one loop of small bowd is shown 
in the sac D The opposed serous surfaces now fuse by the 
proc ess of fetal agglutination The Colon and mesocolon 
now are fixed to the posterior abdominal wall 


sometimes has been, and In the future more 
often will be made. Considerable diagnostic 
importance should be placed upon the history 
of chrome intestinal obstruction One in 
dividual found to have this type of hernia 
suffered 40 different attacks of intestinal ob- 
struction prior to the one which precipitated 
operation If the signs and symptoms are only 
those of acute intestinal obstruction an exact 
diagnosis Is difficult to make 
Certain signs sometimes are present which 
of great value A soft tumor m the left 
«de of the abdomen several times has been 
found in the reported cases of hemite Into the 
descending mesocolon but the swelling usually 
d&s been misdiagnosed as an ovarian or a 


pancreatic cyst The occurrence of one or 
more attacks of intestinal obstruction m addi 
tion to the presence of tumor should lead one 
to a consideration of the posslbihty of a intra 
peritoneal hernia. 

At times the location and physical findings 
of the tumor are distinctive. Palpation may 
reveal the swelling as occupying the superior 
part or all of the left side of the abdomen Per 
cussion over the tumor should yield a resonant 
note, and the ausculatory findings may be 
those of gurgling peristalsis. The size and 
tension of the tumor mass and the degree of 
peristalsis depend upon the amount of ob- 
struction in the incarcerated contents of the 
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TKEATIUNT 

The treatment of hernia into the d acceding 
mesocolon may be simple or extremely diffi 
cult. The operative results In the last io 
yean have been much more favorable than 
those m earlier years — the consequence doubt 
leas of more timely recognition of obstruction 
within the sac and earlier surgical intervention 

In several patients with small hernhe, the 
incarcerated bowel was drawn out without 
difficulty mto the general abdominal cavity 
through the neck of the sac, which was closed 
by suture. In occasional instances the serious 
condition of the patient has precluded the dos- 
ing of the neck of the sac after withdrawal of 
its contents On at least one occasion in a 
person so treated adhesions developed s>on 
taneouslv about the on ike of the sac, ana the 
hernia did not recur In some hernia: even of 
small sue. manual reduction could not be 
accomplished under these circumstances it 
might have been possible to loosen the neck 
of the sac bv making a small inaaion In a 
superior and medial direction to that the 
vascular trunks in the forward walls of the 
neck could be avoided It must be borne in 
mind constantly that the inferior mesenteric 
vdn lies not only In the Literal margin of the 
neck of the sac but often courses medially In 
its superior portions In such a way as to pie 
dude any In damn In the neck of the sac. 

In a very large henna in which nearly all the 
jejuno- ileum lies within the hernial sac, the 
tac orifice usually is so constricted that the 
contents of the sac cannot be brought Into the 
general abdominal cavity even when no adhe 
sions at the neck of the aac arc present. In the 
case we are describing the neck of the sac was 
small and the adhesions about It were so ad 
hercnt that painstaking blunt, and sharp dis- 
section were retpiircd to locate iL Had In 
testinal obstruction within the sac occurred, it 
would not have been possible, because of these 
adhesions, to have delivered the hernial con- 
tents Into the general abdominal cavity The 
only possible recourse in the treatment of such 
a situation would have been Incision of the 
anterior wall of the sac (descending mesocolon) 
In an avascular area and the emptying of the 
dilated bowel by temporary eoteroctomy 
After ascertaining and relieving the cause of 


the obstruction the rent in the anterior wall 
of the sac should be dosed 


suiatAXY 


1 An Instance Is reported of herniation of 
practically all of the Jejuno-fleum into the 
descending mesocolon (so called “left duoden 
al hernia ) 

2 The embryologfc background of In 
testinal rotation and posterior peritoneal fin 
tion Is portrayed In order that the varieties of 
mechanism 0/ production of thh type of hernia 
can be understood 


3 A detailed description of the folds mi 
foeaie about the terminal duodenum b given 
so that the rfile they play in the production of 
this hernia may be Interpreted properly 
4. In this paper it is suggested that hernia 
Into the descending mesocokm occurs as a re 
suit of Invagination of an area of the descend 
Ing mesocolon by the jejuno-Hemn while the 
descending mesocolon is mobile. A location in 
the descending mesocokm for the reception of 
the In vagina ting fejuno-tleum la Indicated. 

J ; A change In nomenclature for the *0 
led “left duodenal type of intraperltooeal 
hernia Is advocated From the cmbryologfc 
and anatomic viewpoints, this hernia should 
be known as a hernia into the descending 
mesocokm. 

6 The salient features In the recognition 
and treatment of hernia mto the descending 
mesocolon are enumerated 
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THE DSE OF VITAL STAINING AND WET FILMS IN THE 
DIAGNOSIS OF LESIONS OF THE CERVIX 

R. K- BOWES, Fit C-S (E*l) hn (Leo® ) Lconxm, Ej©l«d 
cw xtm t, tw c,;ii w u_ tv— iw^jJ 

\ R. BUtRETT F-R.CS (E*l) iLdfc. (CUxt-i* ). Loxwx, Ej^lakd 
(UtarfulhhialCu.SilW fW.ui 


T HE In trod action by Schiller of a new 
and ample test for establishing the 
diagnosis of cardnoma of the cervix 
was of such interest and importance that the 
method has been tried at St Thomas s Hos- 
pital upon a representative series of cervical 
lesions. 

In the original paper Schiller pointed out 
that cancer of the emu starts rn the squa 
mous epithehum in the vicinity of the os and 
spreads laterally and fnperfidilly from this 
point The earliest changes consist of a prohf 
entjon of the squamous cdls and the surface 
r em ai n s intact for some time before ulceration 
occurs To locate these early patches of near 
growth a method of vital staining which dif 
ferentiates normal from malignant epithelial 
cells was devised and small portions of sus- 
picious material were removed for microscopy 
ii regards this method of vital staining It was 
pointed out that the normal squamous cell* of 
the cervix contain granule* of glycogen and 
that these granules could be itained vitally 
with Lugol a iodine Schiller also stated that 
in nome pathological conditions, and notably 
m early cases of carcinoma when the surface 
had not ulcerated glycogen was absent from 
the squamous cells and vital staining did Dot 
occur He d aimed therefore, that by u*mg 
Lngol a solution it is possible to make a diag- 
nosis of carcinoma earlier than by the usual 
clinical means. 

Since the publication of this work in So* 
gext Graeco loct AND Obstetuo, several 
other investigators, particularly Graves and 
Frank, have endorsed these views and have 
stated that they are very much impressed by 
the value and possibilities of the method. Our 
own opinions are not in entire a g r ee ment with 
those which have been recorded by others, and 

the object of this paper is to state the value of 
vital staining as applied to lesions of the cer 


vtx in general the drawbacks and dLfficnlUes 
in cases of carcinoma and to advocate the tae 
of ' wet films" for the immediate investiga- 
tion of paeces of tissue removed far biopsy 

The cases we have examined have practi- 
cal! v all attended the Out Patient Depart 
meat, and indude normal canoes, erosions, 
ectropion of the canal, extmrion of the mu- 
cosa, polypi traumatic conditions, and carci- 
nomata both of the cemcal rami and signal 
cervix. 

The technique we have adopted is as fol- 
ium A rpccahzm u passed after bimanual 
examination has been done, and the emu is 
examined macroscoplcaliy Mucus or other se- 
cretion is carefully wiped a wav and the fur 
face of the cervix and vaginal vault Is painted 
with Lugol a solution. The excess of iodine Is 
•ponged away and the reaction of the puls 
noted. In evrrv instance am*Q piece* of tissue 
from suspicious areas are removed and from 
these wet films are made immediately The 
preparation of these films wffl be discussed 
subsequently 

The material for biopsy was obtained by a 
special punch 1 winch we re c o m mend to wr 
who may wish to secure such material easily 
without causing fcncnnvenJecce to the patient. 
Small pieces can be re mo v ed from the errra 
without pain, even in cast* of ermattf, and 
on only one occasion hive we bad anv trouble 
from bleeding 

CJimcaDy our case* fall into three mam 
groups when judged by the reaction of the 
cells to the vital stain. 

In the first group are those In which the as 
vtr and vaginal vault stain diffusely evenly 
and deeply The reaction occurs almost as 
soon as the solution has been applied. This » 
the reaction of the normal cervix and apart 
from certain qualifications is falriy constant. 

U>A Vt Hw -*n— u *-t 
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The depth of the stain varies to some extent 
with the age of the patient, and in the light of 
the work of Cruickshank and Shannon this is 
Dot surprising, for they hove demonstrated 
that the glycogen content of the epithelium 
steadily diminishes after the menopause until 
in extreme old age it is very difficult to find 
any glycogen m the cells at all This fact 
must be important m interpreting results of 
vital staining m old people Again there are 
many cervices which show dinical evidence of 
tears and cervicitis which stain in the normal 
wav and finally it must be remembered that 
since the columnar epithelium of the cervical 
canal does not contain glycogen there will be a 
ring of unstained tissue round the os m cases 
suffering from ectropion of the mucosa 
The second, and perhaps the most common 
group of cases is those m which the cervix 
presents a mottled appearance due to patches 
of light brown or lemon yellow color among 
the normal dark stain A peculiar feature of 
these patches is that they do not correspond 
to clinical lesions which are apparent macro- 
scopicall) , on several occasions we have noted 
these patches in what we had judged to be a 
normal cervix One is therefore forced to the 
conclusion that other factors influence vital 
staining apart from pathological conditions. 
The mottled cervix is most often seen m cases 
of erosion polypoid conditions cerviatis and 
in carcinomata which have ulcerated It has 
been pointed out by other observers that pus 
on the surface of a lesion stains brown or black 
with the iodine and it is important not to 
overlook cases of early malignant ulceration 
when obscured m this manner In our senes 
we hare seen only one case of carcinoma m 
which the surface of the growth had not ulcer 
ated and this was a patient who was pregnant 
and who was found to have an early polypoid 
growth involving the postenor bp of the cer 
vix Lugol s iodine gave a mottled appear 
ance and we were in doubt as to the correct 
diagnosis until the wet film had been exam 
med. Sections made from the tissue removed 
con Armed the diagnosis and the tumor proved 
to be a squamous cell carcinoma This case 
supports the view which has been expressed 
by others that is that pregnancy may interfere 

with the test 



Fig 1 Film »howing plaque of norm*] ce Trial mucosa 
and acute polymorphonuclear inflammation The regu- 
larity of the nuclei, the presence of cell membrane* Be- 
tween the fcndwdual criU, and the eTen italnlng are the 
feature* which indicate the benign nature of th& eplthe 
bum X JJO 

The third clinical group is those in which 
there are absolutely white and unstained 
areas and we consider that the distinction 
between this complete absence of staining and 
the lightly stained areas in the mottled cer 
vices described has not been sufficiently cm 
phasized In these areas the cells are not even 
colored light brown by the iodine and they 
stand out in marked contrast to the dark 
brown of the vital stain These areas accord 
mg to Schiller indicate — 

1 The presence of carcinomatous layers or 
mapient cancer 

2 The presence of hyperkeratosis, a result 
of prolapse 

3 The presence of hyperkeratosis of luetic 
ongin 

4 Desquamation of the superficial layers 
of the epithelium by trauma 

In our senes we have found that the lesions 
mentioned in this list are more frequently as- 
sociated with a mottled or light staining and 
those in which we have found white patches 
have been fun gating carcinomata areas of 
trauma which extended deeper than the epi 
thelial layer, and occasionally in old scars and 
fibrous lesions. 
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Ki( t Norm*] aqtuunous rjuthtteun thorcj the jrad 
«r! ciun*e f ro™ the l»ul Uyvr* t the mperflcMl d<v 
qmuuatmg ctlb oo the torface X73 

Considering these results as a whole they 
show that the staining properties of Lugol s 
iodine are inconstant arid difficult to interpret 
and are influenced b) factors apart from 
pathological lesions. When it is remembered 
that cases of cancer of the cervix in the pre 
ulcerative state are rare and that normal 
staining of the cervix does not exdude a car 
anoma low down in the cervical canal ft be- 
comes obvious that vital staining b not as 
valuable a method of Investigation as appears 
at first sight Indeed we have come to the 
conclusion after careful trial of the method 
that visual and manual examination supple 
men ted In difficult or doubtful cases b) a wet 
him u the most likely to give an accurate 
picture of the vanoua conditions we have 
treated 

Wet films are of use m this type of work be 
cause it b possible to give a diagnosis In the 
Out Patient Department while the patient 
waits, 10 minutes is all that b required in an 
urgent case, and because experience of this 
technique which has been in use at St 
Thomas s Hospital during the last 8 years has 
convinced us that In the hands of those who 
have studied the question the interpretation 
of films b accurate and reliable their prepara 
tlon b urn pie, and the materials required are 


available in any pathological laboratory The 
reader b referred to papers (2 3 7) which 
have been published on this subject for they 
will serve as a guide to the technique of pre 
paring wet films and the descriptions of prep- 
arations made from pathological conditions of 
all kinds elsewhere in the bod) give an Idea of 

the value and limitations of the method We 

have made wet films from every case in our 
senes and a definite diagnosis has always been 
possible even In those instances where the 
staining of the cerm by Lugol s solution has 
been difficult to interpret or even deceptive. 

The tissue removed with the punch must 
be teased out upon the slide before it dries, 
for the appearance of the arils alters ripidl) 
if the tissue be kept for an) length of time 
and It b essential that saline, preservatives, 
or other fluids are not used as diagnosis U not 
possible If autolyns has occurred Sometimes 
it b difficult to make a good film from these 
c ases because the piece of tissue available b 
small and may be vet) fibrous the best re 
suits are obtained b> fixing It on the slide with 
a mounted needle and then teasing It with a 
scalpel which should have a broad blade. If 
the method is used in conjunction with 
Schiller * technique, as we have done It will 
be found that the epithelium which has taken 
the vital stain is decolorized at once by the 
Schaudmn s solution and consequent!) the 
iodine does not affect the subsequent staining 
with biemalum and eosm 

In order to interpret wet films made from 
the cervix it is necessary to have a knowledge 
of the normal histolog) of the part and the 
changes to which the cells are lb hie in health 
and disease 

In the normal emir the .function of the 
squamous and the columnar epltbelb U 
sharp! v defined and lies at the margin of the 
external os The columnar celb vary in num- 
ber and appearance not only with the age of 
the patient but also according to the stage of 
the menstrual cycle It b usual to find them 
distended with mucus In vacuoles this can be 
confirmed by staining with mud-carmine On 
the surface the epithelium b more regular and 
lesa distorted with globules of secretion than 
in the deep glands, and In old age the number 
of edit fa diminished and the glands may be 
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Tru 3 Carcinoma of cervix The plaque of epithelial 
cdli in thli film »how» Irregularity in the me and ahape of 
the nuclei, an abaence of cell membrane* between the in- 
dividual cell*, and a tendency of the nuclei to aeparate from 
each other Compare thi* film with Figure 1 X 180 

absent The squamous epithelium of the adult 
is similar to that elsewhere m the body con 
slating of a basal layer a rone of prickle cells 
and a mass of desquamating cells on the sur 
face In films the granules of glycogen cannot 
be seen but in sections fixed in absolute alco- 
hol and stained by Best s technique they are 
found easily and are scarlet They are con 
centra ted for the most part in the deeper lay 
era of the epithelium 

The height and depth of the squamous epi 
thellum vary m health and are not necessarily 
connected with pathological conditions they 
bear a dose relationship to the glycogen the 
cells contain, and this is dependent upon ova 
nan activity 

The epithelial cells rest upon a stroma com 
posed of spindle cells and small blood vessels 

In films the various epithelial elements and 
the stroma are seen and the differences which 
occur in the normal cervix must not be for 
gotten 

The columnar cells In the film are found 
either m plaques resembling a tessellated pave 
ment, or as a typical row of epithelial cells 
with an even round nudeus at the base of 
each edi The mucus in these cells causes 



Fig 4 Carcinoma of cervix The malignant cell* are 
completely »epa rated from each other Trie nuclei vary 
enonnouily in tlxe and ahape There are tame mitotic 
figure* ana there is evidence of diffuse polymorph onudear 
infl a mm ation X jSo 

variation m their size and shape but the 
regularity of the nudei and the definite cell 
membrane are the features upon which the 
diagnosis of benign epithelium is made Sepa 
ration of the cells tends to occur if there is 
much mucus 

The squamous epithelium nearly always 
separates into two parts the superficial dc 
squama ting cells break away in plaques from 
the pncUe cells and basal layer and these 
plaques stain pink, whereas the deeper cells 
take up hamalum strongly and are blue In 
the presence of acute inflammation it is not 
unusual for the squamous and columnar cells 
to be phagocytic and we have several films 
showing these cells engulfing polymorphonu 
dears. If this occurs the cells are much larger 
than normal but the enlargement is confined 
to the cytoplasm and the nudei remain small 
and regular 

The stroma is represented by groups of 
fibroblasts and by Isolated spindle cells In 
cases of cervicitis there are areas of granula 
tion tissue and polymorphonudear leucocytes 
are plentiful It is occasionally possible to 
demonstrate capillaries In films made from 
granulation tissue 
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Tbc main application of this method is to 
distinguish between inflammatory and neo- 
plastic conditions, We have noticed that 
almost every cervix we have examined has 
shown a marked degree of polymorphonuclear 
Infiltration This inflammation does not nee 
essarily produce pain or symptoms, but is 
probably a cause of the excess of mucus score 
tlon in chronic cervidtli. \\ e have found in 
flam mat ion not only in cases in which surface 
ulceration is present but in patients with an 
intact epithelium covering the cervix 

A diagnosis of car a noma is made upon the 
appearance of the malignant ceils themselves 
and does not depend upon infiltration 0/ the 
neighboring tissues or the presence of metas- 
tase* The points upon which this diagnosis is 
made have been described fully elsewhere and 
the render is referred particularly to the most 
recent paper on the subject in the Bntuk 
Journal 0} Surgery (2) 


In recommending wet films as an aid to the 
diagnosis of lesions of the cervix, we desire to 
thank Profesior Dudgeon who with C. \ 
Patrick introduced this method in 1927 and 
has helped us by examining the majority of 
the films we have made 
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STUDIES ON PERIPHERAL VASCULAR PHENOMENA 
IV Finger Volume Changes in a Patient Showing Raynaud s Phenomena 
CARL A JOHNSON MD and ROBERT N HEDGES, M D Chicago Iluhois 

Frow th« D<t»rtw*U of Uttbcu* ltd Miy»olo<y of Nortbwwlmi Um»er*it7 Lot* 1 * Dc^rUl 


E VER since Raynaud (5) described the 
clinirnl entity carrying his name, this 
disease has been the subject of a great 
deal of study 

We wish to present a case upon which 
special studies were made that may throw 
more light upon the basis of the peripheral 
vascular phenomena which occur in this ob- 
scure disease 

REPORT OF CASE 

Mr* I 37 year* old consulted one of us (Hedge) 
In November 1933 for stiffneas of the finger* Her 
chief complaint* were Inability to play the piano 
and tome pain and stiffness of the toes, when the 
walked Mrs I *tate» the had intis of right eye in 
19 29 and following this her right ankle and wriat be 
came iwollen and tender A diagnosis of arthritis 
was made and *hc had tome teeth removed and a 
toruiUectotny performed. The arthritis subsided but 
she soon began to experience 10 me stiffness of the 
fingeri of both hand* No attention wu paid to thia 
condition until about April. 1933 when Mr* I was 
forced to ttop playing the piano 

Previou* to the above history patient had enjoyed 
good health Her husband died suddenly in igtj of 
*eptic*mia The family history wa» negative There 
»u no hutory of malaria Physical examination is 
briefly as follows height 3 feet, 6 inches weight 147 
pounds blood pleasure— right arm 110/68 left arm 
94/68 pulse 88 

Color of both hand* was poor — dusky color The 
•Lin was tense over the finger*, especially of the 
right hand The first and second nngera of right 
hand were itubby but did not *how a true dubbing 
The hand* were cold She was unable to flex the 
finger* of either hand especially the right hand. 
There m no muscular atrophy of the arm* The 
hand* appeared small and perspired freely in palm* 
Some slight nutritional disturbance of finger nail* 
wa* present Pain waa present across the knuckles 
shea hand was pressed. There was a thickening of 
the *kin of the ventral surface of the hand*. There 
a** a definite line of demarcation just distal to the 
middle joint of the finger* of both hand* on im- 
mersion in cold water Thia pallor r emaine d for 
about j minutes and wai replaced by cyanosis (Fig 
1) Then waa no disaiaocution of heat and cold 
Kn *e on either arm or hand. 

The lower extremities were practically normal al 
though there was some slight enlargement of the 


joint* present The blood wa* normal with the ex 
ception of a alight anemia — 3 900 000 red blood cell* 
The urine wa* negative, no Bence Jones protein 
present Blood chemistry' analysis normal calcium 
9 milligrams per cent phosphorus, 2 8 milligrams 
per cent The blood viscosity was normal. The 
electrocardiogram wa* normal 

Roentgenograms were made of both hands 

(Fig 2) 

One showed considerable loss of distal phalanges 
especially of the right hand 

Roentgenograms of the feet showed no such de 
atruction of bone There was no cervical rib present 
and \. ray examination of the long bone*, head and 
pelvis showed no systemic bone involvement 
Studies on the peripheral circulation were made 
with a »pednl device previouily described b> Tohn 
son This device measure* the finger volume change 
associated with the heart beat Skin temperature 
changes were made with the ordinary thermo- 
couple and color changes were observed by compari 
son with the color charts as devised bv Lewis 
The finger volume changes at room temperature 
were uniformly lower than usually observed In the 
normal human being Also the *kin temperature was 
uniiormly lower than observed in the normal (Fig*. 
3 4 5) 

Immersion of the hand* in hot water (45 degree* 
C for 10 minute*) caused a moderate Increase in 
the finger volume change* (Fig 3) 

Immersion of the hands in cold water (10 degrees 
C ) caused a reactive hyperemia associated with 
increased finger volume changes without cyanosis. 

Occasion* ll\ it wa* possible to induce a spasm of 
the peripheral vessels by immersion of the hand in 
moderately cold water (between 13 degree* and 18 
degree* C ) Associated with this the fingers as- 
sumed the color changes characteristic of Raynaud s 
phenomenon This Is in keeping with the ohserva 
tkms of Lewis, that the optimum temperatures for 
inducing a spasm lie between 13 and 18 degrees C 
The color changes of Raynauds phenomenon w ere 
most easily Induced by having the patient go out of 
doors and expose her hand* to moderately cold air 
and Figure 4 ihow* graphically the changes which 
occur during the spasm. It Is shown by these charts 
that even In the verv cyanotic stage the finger 
volume changes were greater than the control and 
subsided to a very low level in about an hour As 
will be seen from the charts the *kfn temperature did 
not bear uniform relatlonihip to the color changes 
or the finger volume changes in this particular 
case. 



1078 


SURGERY GWEC0E0G1 AND OBSTETRICS 



F* Photomph of lie patient a hand* darings attack. Note the cymiawb 
nf the nnpn ai the njht hand on to the frrrt toterphaUnpw] >inta. The mk of the 
t ’ n C TT * »rr MoMfy Uit « true ctutiiaj n not prrtent. Th** ■ pirtjcsLuir true En the 
rv*t bind where the ib-orptwia of th* trnnmal phalir^e* t* tanat marled (mx Ft 1) 



F« a Roentgenogram* of the beet* rf both hlndj showing the tbtorptxxt of 
trmrte of the trnnmil phtUnyft Tbb ■ cDO*t m»rted 00 the nght 


TVfti/wrwf Thtf patient wa» ghen tb*ue extract t ract , Mr* L noticed Imp rovement In her »WBtr to 

became it «u anppoeed to came vasodilatation, but mo\e the band*. \o noticeable impnnement wa* 

it ha* been ibown dv Roth ud Barber not to exert noted In the *cleTodeTTaa The raicuiar ipaunt 
lu effect bv vasodilatation These author* think of about tbe amt Intensity at the termioatioo 01 

that It* action b cHrectlv cm tbe mun3e» topplying treatment and about the Mine dnraoon Tbe tWic 

a deficiency doe to inadequate blood ftcrw eatract vrowld ante a color change lilting aboct 

The reede at* not verj Mtiafactcrr In thi* caae, t haan Figure j thoai the result* open tb e aki n 

altbsugh, If a *pa*m «i Induced by otpndng the temperature, color and peripheral 
hands to cold air tiwue ertract would cause a color There ww* I mp rovement In tin: color* of the nngrr* 

Change, ie from cyanoaU to a more Dormal color of the right hand bnt no Increase In tbe pnberotene 

After aeTeral month* treatment rrlth tbaue er change*. From thb remit H would be difficult to 
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Control Fbwrr After bent — 10 min. at 4 S*C 



Control Fi«rrr After hent— 45*C. for 10 min. 



Fig 3 The finger volume change* of the finger* before and after the application of 
local bat. (Immeruon of the hand In water at 45 degree* C for 10 minute*) The upper 
record *how* record* from the fingen of the right hand and the lower are the left. Note 
the very low amplitude m the control record* indicating that under normal environ- 
mental condition* the aren latum is Ie*a than normal The local beat relaxes the periph- 
eral ve»ets and allow* for an improved circulation 


dr*w an> ctmduiioni regarding the value of thl* 
medication . 1 


The classification of this case as one of 
Raynaud’s disease is open to some question 
bemuse as Lewis states ‘ Thus it is quite 
possible that patients who in the first instance 
display attacks of cyanotic fingers and subse 
quently acquire a general scleroderma are es- 
sentially of the same type, but as we have yet 


_ M */ 7 '’Wmmtl h*r» I bow tkit it l» poadbl* to <i«r»nr*tTl!l 

*» br ajOT*»ed up< okn»* ckwnj 

i^*fj**** t . *Ni *f battn «rtnct »»d vutum lc«*CT pmod T 
pUJU cwt» «uji Id »borrt K hot* nd the eflect van oS 
“* ut 10 * d*pe*dm* upon tW iamt. 


no proof that the vessels in these cases re- 
spond directly and unusually to temperature 
and as we do not understand how the general 
scleroderma occurs it Is quite clearlj desirable 
that this dass of case should be kept apart 
until it has been submitted to suitable inves- 
tigation’ (4) On the other hand, we think this 
case would fall mto group 2 of the 204 cases 
of Raynaud's disease as reported by Allen 
and Brown (1) Kolodn) (3) reported a case 
with symptoms and \ ra\ findings similar to 
the one we have described who received con 
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Fif 4 The finftr votmne change* to the fcnjm of both h.rvti jo*t [oOowtag To»cukr iptn Th» 
tqq» ittciJ a tiw nght hcU u>d toe lower the left The ihm tmpcntnrw an ibown and tb» Roman 
nnmeral* and bum r qxtstu t the color* of the fjngm u compared with tha color chart* dermal by 
Lew* Note that m tha cyanotic tt*gc the *“5?* becooe warn and the pub* Tohmie change* are n- 
creajed mchntnix an mcreaaed arculataoa Tha vubaides m about an t»ur to a very low level, bat 
the *Lm tem p er a tnra changr* la* foomderably bchmd Lb* change 


sidcrable relief from a cervical gangitonectomy 
and rnmisectomy We consider our cue one 
of Raynaud s disease complicated with sclero- 
derma and sclerodactylia 

The symptoms m our patient are quite 
characteristic of Raynaud 3 disease 
There Is a long history of rather painless 
attacks of cyanosis of the fingeri up to the 
first InterphsJangeal joints (Fig 1) The dis- 
ease is symmetrical i e It Involves the fingers 
of both hands and also less severely the toes 
of both feet. The attacks are initiated most 


easily by moderate cold such as temperatures 
bet w e en 13 and 18 degrees C An attick fa 
more easily initiated by exposure to cool sir 
than by Immersion of the hand In cold water 
Aa was the case with most of Lewis s patients 
the phenomena of pallor did not occur but 
the fingers became cyanotic or violet and u 
recovery took place became red and finally 
assumed their usual color 

The pletbyimographic studies lend support 
to the diagnosis of Raynaud s disease The 
pulse volume tracings In the absence of an 
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Fig 5 Tic effect of ttatoe extract on the peripheral circulation, temperature and color 
change* The *kin temperature* did not change but there wa* an improvement In the 
color of the right h«nH above There wa* no improved circulation following thb medication 


attack were uniformly lower than in normal 
individuals indicating a large vasospastic 
element (Figs 345) This could be relieved 
bv immersion of the hand m hot water (Fig 
3) When an attack occurred and the blue 
color appeared the akin temperature rose 
rapidly and the pulse volume changes m 
creased As the attack subsided the pulse 
volume changes decreased to a subnormal 
level but the skin temperature did not parallel 
these. 

Operation with a cervical gnnghonectomy 
^nd ramlsectomy was advised, but the patient 
refused It was felt that the interference with 
the heat regulating mechanism of the upper 


extremities as evidenced by the increased skin 
temperatures following this operation would 
render her less liable to attacks 

8UUUABY AND CONCLUSIONS 
We have presented a case of Raynaud s 
disease complicated with scleroderma and 
sderodactylia. 

Circulatory studies were made with a spe 
aal finger plethysmograph which indicate 
that in this case the peripheral circulatory 
changes were as follows 

1 The circulation was persistently less 
than normal m the fingers even in the absence 
of an attack. 
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t A peripheral vasodilatation could hem 
duced with local heat. 

j During the cyanotic ftage of Raynaud j 
phenomenon the circulation was Increased 
4 Tisane extract Improved the color of 
the fingers, but did not Induce vaaodflata 
tion 
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ELECTROSURGICAL ASEPTIC INTESTINAL ANASTOMOSIS 1 

ROBERT P It \DH UlS M D FACS a\d VICTOR CARABB V M D F\CS \cw\oat,\*w low 


E LECTROSURGICAL methods as ap- 
plied to the hollow viscera are still 
m the experimental and very early 
practical clinical stages and further studies 
are Imperative before their actual value can be 
established With this In mind we have per 
formed several different t^pes of aseptic in- 
testinal anastomosis experimental!) and have 
applied the procedure dini calls in man 
Tins paper is a presentation of the expen 
mental technique used the surgical pathofog 
ical physiology oi the procedures and the 
suggestions of their dndca] application In man 
Ward fa) at Kell) s suggestion performed 
anastomosis b) electrocoagulation as follows 


The loops to be loosed w er* grasped with the 
tuna! tnauomoato damp* drawn together paraBd 
Two taven of Lambert tutor* wer* toed to approx 
unate the pent erf err walls erf the proposed stoma In 
heu erf making an opening Into toe lamina oi the 
loooa, the Intended sites of opening wer* coagulated 
by inserting a needle electrode carrying a bl terminal 
current down to but not through the mucosa, relying 
on the coagulation at the tip o« the needle to destroy 
the mocosa alao The needle not plerdng the mu co«a, 
obviated an> immediate contamination from the 
bowel lumen- The two anterior hver* of futures 
were then laid, completing tbe operation In from 14 
to 48 hours, the coagulated tfssu* sloagbed through 
and completed the anattomoau The technique m a* 
fairly satisfactory In the Intestinal anastomosis but 
was Dot to be relied upon In the stomach with Its 
redundant mocosa which was coagulated Ineffectual- 
ly H C hlTe no* yet tried this procedure on man and 
fed that It la not applicable where there L* an Im 
mediate Deed of an anaatonwab 

Briggs (J E ) and Whitaker (LJt ) later reported 
dmikr experiments performed Independently of 
ard a Their technique calls for only one ro» of 
mtares to areod leakage, as tha delayed opening 


jmjrrj \ort- Cannap 


iW Tk»d t*iol Drrrvoa. NCn< Jfi l«>1. 
nap ad Mn« Ilaiia] C«*WM 


•How* thorough sealing erf the edges of the a nas too- 
sis by the fiorfomis exudate before there ts any 
chance for cootimi nation 

In an effort to perfect an aseptic ansitotaod* 
technique that would Immediately open the Jeeps at 
operation, V\ W Ualher devised a «m»T1 boflenr 
wooilen instrument (Fig tjS) about the diameter of 
a lead pencB and * inches long A groove wa* cut on 
each side, through which two pointed prong* could 
more fn*n ooe end to the other by mesrn of a stiff 
wire extending out of tb« end of the inurnment- At 
operation, the posterior suture* were hid fast, the 
lattnxaxexit befog pUcrd between the bop* to that 
tha sharp prong* would each pierce the wall of one 
loop The anterior future* then closed the loops 
errer the Instrument A* a bftermlnal current m 
applied to the wire projecting from the end of the 
hrrtniment, traction wa* made, drawing the prangs 
through the wall* and cutting the tissue* as they 
passed On removing the Instrument, the Ifldooo 
were found to be open mBr1 dry, all reaaels having 
been coagulated The Impractical feature d tha 
butrument he* In the inability to rem o ve ft from be- 
tween the loop* of bowd In a completely a*epuc 
fashion a* at present constructed, U mu st be with- 
drawn from hs position Into the sterile held. M 
tempt* have been mad* to obtain an inwilating *ab- 
•tance out of which a ecHspsfble fats Uum tnt could be 
constructed, which would fall within the turam of 
the intestines and later be pi sac if The material out 
of which such an instrument I* made ratal of 

Dccesdl) be sterfllxahle aod capable of bong wtnked 

up Into a tiny device These wwtado are techaical 
and are being studied. 

The following operation* have been eaccea- 
fuZN performed oy us experimental!) l 1 ) 
east ro-en terostomy (2) cfaokcystgadioitomy 
(3) lnu fomout of amall intestine to anoll 
fn tea tine (4) anattonwaij of small intextifle 
to large intestine (5) anaitomoda of hip 
intestine to large intestine (6) anaxtamosL « 
nretm to large Intel tme. On man wr have 

Dr 4nkw SI UnsSfc nssetat, od Drj»rt-w*t rf 
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successfully performed a side to-side anas- 
tomosis in the large bowel 

APPARATUS AND INSTRUMENTS 

Any inexpensive apparatus carrying coag 
dating current which can be set to 1000 
milhamperes and ranging to 1 500 miUiarnperes 
can be used We have employed an ordinary 
commercial model carrying the above range of 
coagulating currcnL To set the apparatus the 
miUiameter 13 connected to the diathermy 
pole and the spark gap advanced until the 
milhameter registers 1000 mflliamperea The 
degree of spark gap advancement necessary to 
raise the coagulating current to 1500 milb 
amperes is then noted The diathermy con 
nection is transferred to the coagulation pole 
and the other connected to the indifferent 
electrode Since 1000 milhamperes is the 
amount of current of choice the spark gap is 
reduced to that point in the apparatus 

This amount of current gives a slow even 
and penetrating coagulation without causing 
distant injury and avoids loss of control The 
coagulated tissue first turns white ‘ par 
boiled ” about the same color as the coag 
ulated albumin of a hard boiled egg If coag 
ulation is continued further the ‘ parboiled 
area turns a light grey, then a dark grey fol 
lowed by chamng In ordinary work on the 
small and large bowel the light grey color is 
the optimum stage of coagulation In doing 
work on thicker viscera as the pylorus and 
stomach a little darker grey is the optimum 
stage of coagulation Therefore one can regu 
late quantitatively by increasing the mffh 
amperage, thespeed, and degree of coagulation 

The electrodes art the unipolar (Fig 1a) 
the bipolar (Fig ib) and the multipolar 
(Fig ic) The unipolar electrode co n s i sts of 
an ordinary non cutting intestinal needle 
affixed to a holder and used in conjunction 
with an indifferent electrode which is placed 
under the patient to complete the circuit 
While this electrode can be used for any type 
of work it is slow and tedious when long lines 
°f coagulation are to be made Therefore it is 
reserved for fine point coagulation as in perfo rm 
ing operations on the gall bladder ana ureters 

The bipolar electrode (Fig ib) is the 
electrode used for electrocoagulation of tonsils 



Fig 1 Electrode! a. Unipolar b, bipolar c mnltfpoiar 

and sold commercially for that purpose The 
points of the electrode are introduced through 
the serosa and embedded in the musculans of 
the portion of the intestine to be coagulated 
and gives an area of coagulation 5 millimeters 
in circumference and through all the layers of 
the bowel In domg work on the stomach or 
pylorus the needle points must be introduced 
deep into the musculans to insure coagulation 
of the mucosa One can readily see that by 
point to-point coagulation linear circular etc 
coagulation can be fashioned 

The multipolar electrode (Fig ic) was de 
vised by one of us and constructed at the 
university machine shop It is in reality- a six 
pronged bipolar electrode giving a line of 
coagulation 2 5 centimeters in length and 
through all the layers of the bowel The same 
technique is employed as in the use of the 
bipolar electrode Long lines of coagulation 
can be performed very quickly thus greatly 
reducing the time of the procedures 

TECHNIQUE 

The general principle of the operation for 
aseptic intestinal anastomosis is illustrated in 
Figure 3 The loops to be anastomosed are 
approximated by a seroserous continuous 
suture of 20 day chromic No 00 atraumatic, as 
is done In the first step of any conventional 
type of anastomosis (Fig 2a) With the 
bipolar or multipolar electrode two lines of 
coagulation are performed on what normally 
would be the lines of cautery’ incision m the 
conventional technique The multipolar elec 
trode is the instrument of choice attached to 
r coo mfflmmperes coagulation current- The 
prongs are introduced through the serosa and 
Into the musculans The coagulating points 
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mukt enter 1 centimeter awa\ from the sero- 
se roui suture line and must begin and end 1# 
centimeters proximal to the ends of the sero- 
se roui line of suture (Fig jb) The circuit is 
completed by means of a foot switch controlled 
b\ the operator The area around the 
electrode gradually turns white parboiled 
and becomes as hard as shoe leather and then 
turns Light grey When the white parboiled 
color appears, the area is carefully watched as 
it quietly turns to a light grey which rep re 
sents the optimum point of coagulation The 
foot switch is then released and the electrode 
advanced further to a new segment of the 
coagulation line until the two lines of coag 
ukbon are completed aa shown in Figure ib 
The two lines of coagulation are approx 
imated by a senes of two or more Lembert 
sutures of plain catgut as lhown in Figure ac 
placed centimeters apart. The serosercraa 
suture begun in step 1 (Fig aa) is now com 


pleted to bur> the two apposed lines of 
coagulation (Fig ad"! 

In the first 24 hours there Is an Inflnmma 
tor} reaction which completely seals the am 
between tbe lines of coagulation and the sero- 
serous suture When the slough begins to 
separate at the end of the 24 hour period no 
spuhng can take place into the peritoneal 
cavity Gas and liquid usuall) pass through 
in 36 hours and within 48 hours the anastomo- 
sis allows also solids to pasa In 7 dayi the 
anastomosis is completely formed and healed 

The animal made an uneventful recover}' 
and the specimen obtained showed the com- 
plete external heal in g (Fig ae) and perfectly 
formed and healed anastomosis (Fig sO If ** 
of Interest to note that this represent! a me 
cessful anastomosis between the third portion 
of the duodenum and the ascending colon 
These two loops were chosen because the 
anastomosis of these two loops represents the 
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baled anMtomoiti, b baled uid fanctwmng »tom» c 

severest test that can be given any technique 
for anastomosis Three controls in which the 
conventional suture methods were employed 
and the most scrupulous asepsis and technique 
were used all promptly died with infection and 
secondary leakage One must remember the 
strong digestive power of the duodenal con 
tents and the virulence of the frecal material to 
understand readflv the poor results that are 
obtained by the use of the conventional 
method 

The final length of the completed anastomo- 
sis is usually two-thirds the length of the 
original line of coagulation If a 2 inch 
anastomosis is desired as a final result the fine 
of coagulation must be 3 inches m length No 
special aseptic precautions are necessary 
there is no spilling no hremorrhage and the 
time for the operation is one third the amount 
used m doing the conventional type of opera 
tlon 

Anastomosis of jejunum to ileum 2 weeks 
after operation is shown in Figure 3 This 
technique is most adaptable and successful in 
this type of anastomosis. Figure 3a demon 
strates the perfectly healed seroserous surfaces 
and Figure 3b the perfectly formed healed 
and functioning anastomosis As in all our 
experiments no pre-operative or postopera 
the special precautions as to diet etc were 
taken in order to gn e the technique a severe 
test 




baled external ippearuce of mtero-enlertatorny following 
inteuln*! rnectioti d tlom* healed and hmetjonlng 

INTESTINAL RESECTION AND SIDE TO- SIDE 
ANASTOMOSIS 

Twelve inches of ileum were resected and 
the enda of the resected bowel were inverted 
m the usual way A aide-to-sidc anastomosis 
was performed as shown in Figure 2 The dog 
never refused food and never had any symp- 
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Fig 7 UreterocnloaUrmy a, Ex 
poacre of nreter *igmoid cipoaed, 
b, division o i ureter with bn turn of 
divided ends c, incision oi ugmosd 
down to mnrnw, coagulation of 
mucoaa end ureter d, opposition 
of coagulated um of ureter and 
colon e, suture of nrovailaris and 


•erosa covered by omentum f ez 
teraal view of the anastomoaa it, 
the f un ctioning valve opening* of 
ureter* in sigmoid 



toms or signs of intestinal obstruction Four 
weeks alter operation the dog was sacrificed 
and the perfectly formed and functioning 
anastomosis is shown in Figures i 3c, and 3d 


C ASTRO-ENTER OSTOMY 
The electro surgical technique for this opera 
tion is identical to that for nde to-side anas- 
tomosis of the bowel The multipolar elec 



trode I* used with its prongs inserted deep into 
the musculans of the stomich And 1500 
mDlianipere current it used The line of 
coagulation must be grey in color In per 
for min g the Line of coagulation on the loop of 
small intestine 1000 milliampcre current 1* 
used and the electrodes inserted as described 
to the previous operation 

The illustrations Figure 4 represent the re 
suits 10 days after operation of a gastro- 
jejunostom) as performed on the dog The 
dog was allowed the usual rations and pur 
posd> no special postoperative care was 
taken in order to give the operation the 
severest test possible The animal made an 
uneventful recover) and did not mias a single 
meal 

Figure 4a represents the external appear 
ance of the healed anastomosis and 4b the 
anastomosis opening perfectly formed fimc 
tioning and well healed 

V\e do not agree with Mud that the re 
dun dan t mucous membrane of the stomach 
prevents the use of this technique Failure to 
coagulate the mucosa proper!) is only a tech- 
nical one and if the electrode is Introduced as 
directed and coagulation done to a grey color 
with 1500 mini ampere current the mucous 
membrane will be properly coagulated 

This technique Is not suggested to supplant 
the present technique by suture method- The 
operation has a place however when in re 
pairing a ruptured duodenal ulcer a gastro- 
enterostomy is necessary If suturing the 
ulcer causes a too marked stricture and a 
gastro-enteroitomv 1* necessary this tech 
ni que should be used The procedure is quick 


ly done and does not expose the patient to 
spilling hemorrhage or prolonged surgical 
technique. The anastomosis forms itself auto- 
matical!) while the nicer surface is beating. 
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ejtteko-en terostomy of large bowel 
TO LARGE BOWEL 

A 6 inch loop of descending colon was 
sutured together near the mesenteric attach 
raent by a continuous seroseroua suture of so 
da> No 00 chromic (Fig $a) Two lines of 
coagulation with 1000 mlUiamperc current and 
multipolar electrode were fashioned on each 
of the opposed loops as shown in Figure $b 
The lines of coagulation were opposed and 
sutured together by eight interrupted Lembert 
sutures of plain catgut No o as shown In 
Figure 5e The scroscrous suture (Fig sd) 
was then completed thus burying the line of 
coagulation The colostomy n as then sutured 
to the peritoneum and allowed to protrude 
from the skin wound The summit of the 
colostomy was coagulated at one point with 
the bipolar electrode (Fig 5!) so that m 36 
hours it opened spontaneously After 48 hours 
the colostomy functioned perfectly externally 
and internal!} On introduction of a finger 
the anastomosis was foUnd to be perfectly 
functioning The dog moved his bowels both 
by rectum and through the colostomy 
Figure 5g represents the internal view of the 
anastomosis perfectly formed and healed 
Figure sh shows the functioning opening of 
the colostomy on the abdominal surface 

Every surgeon knows the scrupulous asepsis 
necessary not only m performing anastomosis 
of the large bowel on the human, but also in 
animals The danger of infection, leakage, 
and peritonitis In the face of the virulent flora 
is very great The procedure as above 
described is perfectly adequate and safe and 
eliminates the difficulty of maintaining asepsis 
since the bowel 13 not opened 

This type of colostomy and anastomosis 
suggests two new uses. The first is a large 
pouch colostomy Instead of the centripetal 
loop only emptying itself as in the conven 
tonal colostomy, we have a large reservoir of 
both loops The centrifugal loop is turned 
into a centripetal loop The large pouch 
shows of less frequent movement of the bowel 
and might afford more cleanliness and comfort 
to the patient 

The second use Is the performing of what 
normally is the second stage of a Mickulicz 
operation in the first stage of that procedure 


By the time the external colostomy is opened 
after the excision of the tumor, the internal 
anastomosis is already formed and function 
bg This obviates the secondary clamping 
which is tedious and oftentimes difficult and 
unsatisfactory We have performed such a 
procedure on the human with much success 
and gratification 

CASE REPORT 

I L aged 56 yean wa* admitted to Bellevue 
Hospital May 24, 1934, with a hlatory of bloody 
•tools, diarrbcca and pain in the left like region tince 
January iW4- After a careful *tudy Including 
X rays a definite diagnosis of carcinoma of sigmoid 
at Its junction with the descending colon wa* made. 

At operation the mas* w** found and a Mickulicz 
operation done A 4 inch tide to-afde anastomosis by 
electrocoagnlidon wa* performed just proximal to 
the mas* as shown in Figure 5 Two dava after 
operation a finger introduced through the colostomy 
opening revealed the anastomoat* already formed 
and functioning On the third day the patient had 
several »mall bowel movement* by rectum and by 
the fourth day copiou* bowel movementa. 

In September 1914 she returned to clinic and 
examination revealed a healed colostomy wound and 
a perfectly functioning aimnoid *Ith normal daflj 
bowel movement* and a gain of *5 pound* In weight. 

CnOLECYSTGASTROSTOUY 

In performing cholecystgastrostom> by 
electrocoagulation the pylorus was selected 
for the anastomosis As the pylorus is ex 
tremeiy thick in the dog it offered an excellent 
teat for the procedure 

The fundus of the gall bladder was sutured 
to the serosa of the pjlorus transversely to Its 
axis Five millimeters away from this suture 
hne and at its center the gall bladder was 
coagulated at one single point with the bipolar 
electrode piercing only the serosa. The 1000 
mffliampere current was used and the coag 
ulation continued to a light grey color and 5 
mil li m eters in circumference At a point m 
the pylorus directly opposite to the point of 
coagulation on the gall bladder a 5 millim eter 
point of coagulation was performed The 
bipolar electrode was used, Introduced well 
through the musculans. The coagulation was 
performed to a grey color and 1500 mflli 
ampere current was used The areas of 
coagulation were opposed by two interrupted 
sutures of 30 day No 00 chromic catgut 




trode is used with iU prongs inserted deep into 
the muscularb of the stomach and 1500 
nufllampcre current is used The line of 
coagulation must be grej m color In per 
forming the line of coagulation on the loop of 
small intestine 1000 milliampere current b 
used and the electrodes inserted, as described 
in the previous operation 

The illustrations Figure 4 represent the re 
suits 10 days after operation of a gastro- 
jejunostom} as performed on tbe dog The 
dog was allowed the usual rations and pur 
posely no special postoperative care was 
taken in order to give the operation the 
severeit test possible Tbe animal made on 
uneventful recovery and did not misa a single 
meal 

Figure 4a represents the external appear 
once of tbe healed anastomosis and 4b the 
anastomosis opening perfectly formed func 
Honing and well healed 

We do not agree with Ward that the re 
dun riant mucous membrane of the stomach 
prevents the use of this technique Failure to 
coagulate the mucosa properly is only a tech- 
nical one and if the electrode is introduced as 
directed and coagulation done to a grey color 
with 1500 milliampere current, the mucous 
membrane will be properly coagulated 

Tbb technique is not suggested to supplant 
the present technique by suture method The 
operation has a place, however when in re 
pairing a ruptured duodenal ulcer a gastro- 
enterostomy 11 necessary If suturing the 
ulcer causes a too marked stricture and a 
gastro-enterostomy is De cena ry this tech- 
nique ibould be used The procedure is quick 


ly done and does not expose the patient to 
spilling hxmorrhage, or prolonged surgical 
technique Tbe anastomosis forms itself auto- 
matically while the ulcer surface U healing 
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in place except lit certain points in the 
periphery where gas and liquid material could 
filter through Slight traction on the slough 
easily separates it from the points of attach 
ment. 

The hicmorrbagic nng about the points of 
exit and entrance of the sutures in the serosa 
is rapidly disappearing in the 48 hour sped 
men On division of the sutures and applies 
tion of tension on the agglutinated seroserous 
surfaces, it was found that the} could still be 
separated but with much difficulty No leak 
age could possibly occur at this stage of the 
healing process The slough (Fig 8b) has 
completely separated with the exception of a 
few strands along the now perfect!} formed 
and functioning anastomosis 
In 73 hours (Fig 8c) the slough has com 
pletely separated even along the edges of the 
anastomotic opening and is being replaced by 
healthy granulation tissue 
The 8 day gross specimen reveals the 
mucous membrane in the anastomotic opening 
complete!} healed over 
Microscopically the 24 hour specimen shows 
the slough with the picture of coagulation 
necrosis (Fig 9a A) The slough is definitely 
still adherent but separating m places. The 
agglutinated seroserous surfaces (Fig pa, B) 
demonstrates the rather air tight union of 
these two surfaces. The 48 hour microscopic 
section (Fig 9b) demonstrates the separation 
of the slough, A Along the periphery there 
are still some adherent strands of slough The 
area of coagulation necrosis is definitely 
demarcated from the healthy intestinal wall 
In 72 hours the remaining slough is com 
pletely separated 

In 8 days the mucosa is completely re- 
generated and healed from one side of the 
anastomotic opening to the other (Fig 9c A) 

EVALUATION 

We do not agree with Ward (2) that the 
electrocoagulation procedure cannot be relied 
upon on the stomach with its redundant 
mucosa. The fall ure xs purely one of lack of 
properl} performing the electrosurgical tech 
nique especially as to the depth and strength 
of the current and the degree of coagulation 
The technique of J E Briggs and L. R 


Whi taker , calling for only one row of sutures 
in our experience is adequate 

The attempt of W W Walker to perfect an 
aseptic anastomosis technique that would im 
mediatel) open the loops at operation to our 
min d has no relation to the technique as 
it is described by J F Bnggs Ward or 
ourselves 

In retrospect there are ool> extremely rare 
instances in which immediate anastomoses are 
necessary In cases in which immediate in 
testinal drainage is necessary temporary 
ileostomy, colostom} or appendicostomy can 
be performed. In cases of intestinal resection 
the anastomosis can be performed below the 
lumen of the resected txiwel and the lumen 
allowed to drain externally while the anas- 
tomosis forms and begins to function 

The question most frequently asked is 
* How does one know that the anastomosis 
will always form? If the procedure is earned 
out as described, the anastomosis will always 
form In a long senes we never failed even fn 
our early expenence with this method 

Secondary' haemorrhage is feared b> man} 
We have never seen a case of secondary' 
haemorrhage in 15 consecutive operations b> 
this method All the animals were carefull} 
watched after operation and at autopsy for 
this complication 

POSSIBLE APPLICATIONS TO THE HU1IAN 

1 G astro-enterostomy — by electrocoag 
ulation when a such procedure is necessary in 
repairing a perforated duodenal ulcer com 
plicated by stneture 

2 Lateral anastomosis after resection of 
segments of the bowel secondary’ to partial 
gangrene of a portion of the bowel as m 
strangulated Richter’s hernia, gangrene due 
to bands femoral hernia etc The two open 
ends of the loop left external!} for drainage 
until the obstruction is relieved The fistula 
can be then allowed to close spontaneously or 
repaired secondarily This same procedure 
can be applied in performing an entero- 
colostomy 

3 A. Ueosigmoidostomy as a preliminary 
procedure to resection of the caecum 

B Biosigrooidostomy of choice with a 
temporary colostomy or appemheostom} 
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4. ilickulia operation completed In the 
first stage of the operation eliminating the 
secondary damping 

5 Cbolecystgastrostomy or enterostomy 

6 Anastomosis of ureters to large bowd 

7 Without obstruction primary resection 
of large intestine with ride-to-eide anastomosis 
instead of the M3 chub ex operation 

SUMMARY AfTD CONCLUSIONS 

Fifteen consecutive and diversified anas- 
tomoses as performed on the dog and one as 


Performed on man were successfully performed 
oy electrocoagulation technique without mor 
tahty leakage infection or hemorrhage 
The procedure might m the future represent 
another step forward In surgical advance- 
ment 

Wi «t deeply bdtbleJ to Dr Lraa McCterkef hr ber 
mk Un cs i> Lbr cocrhact ol Lha wort. 
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THE ACTIVITY OF HAIR FOLLICLES WITH REFERENCE 
TO PREGNANCY 

MILDRED TROTTER, Pa D St Louis, Maaouu 
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/HTAHE condition of pregnancy Is believed 
I by many to influence hair growth in 
i- given regions of the body However 
there is no unanimity of opinion either as to 
the question whether growth is retarded or 
accelerated or with reference as to which areas 
are affected Diverse observations have been 
made both on man and on some of the lower 


As early as 1875 Slocum reported the case 
of a woman m whom hypertrichosis developed 
during each of three pregnancies, and post 
Parittm the hypertrichosis disappeared Hal 
ban (1906) found quite regularly an Increased 
growth of hair on the face of pregnant women 
but thu growth was more marked when the 
tendency toward hypertrichosis was already 
present He also mentions an Increased 
growth of lanugo hair over the whole body 
and especially In the region of the llnea alba 
between the umbilicus and the pubic region 
in each instance there was a return to normal 
post partxm In 1913 Harm bath concluded 
that Increased hair growth appears bo regu 
lariy and typically In pregnant women that Its 
appearance may be listed under the external 
symptoms of pregnancy Many citations of 
cases of increased hair growth during preg 
nancy may be found In the literature but 
there are also some cases reported of retarded 


hair growth coincidental with the period of 
gestation (Bechet 1931 Ochs, 1928) These 
observations on women have been made for 
the most part by physicians who saw them as 
patients and had their attention called to the 
altered hair growth by the patient In other 
words, the Individuals were a selected group 

The reports on animals are of quite a differ 
ent character however In that experiments 
were planned and earned out on unsdectcd 
groups m which w ere included control scries 
Hal ban (1907) shaved the abdomen of female 
rabbits In a group half of which were pregnant 
The hir regenerated much more quickly on 
the pregnant ones than on the control group 
Harabath (ipjj) observed hypertrichosis in 
three pregnant dogs especially marked over 
the abdomen and to a less extent over the 
whole body On the other hand Dawaoo 
(1933) found a marked retardation of hair 

growth in pregnant guinea pigs particularly 
over the back, normal growth rate being 
restored pest port** Strangeways, later in 
the same year (1933) also observed these 
phenomena In guinea pigs. 

Thru it appears that pregnancy retards hair 
growth In some sperir* of the lower mammals 
and accelerates It In 0 there- There Is evuim-ce 
that both effects are produced in man The 
observations reported In this paper were made 
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in order to ascertain the effect of pregnancy on 
hair growth in certain selected regions of a 
group of unselected women 
Seven women, whose co-operation was ob- 
tained through the obstetrical cl i n i c of Wash 
ington University, permitted weekly exa m 
matrons for a period of approximately 9 
months. The penod was divided m each case 
into two parts oy the birth of the child — thus 
the examina tions were made dunng the latter 
part of the pregnant period and for several 
months following delivery The subjects 
their ages the number of the pregnancy 
m each case, and the lengths of the pen 
ods before and after delivery are shown in 
Table I 

TABLE I 
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The average length of the penod over which 
each woman was examined was 36 weeks, 21 
weeks before deliver}’ and 15 weeks after 
delivery 

The color of the head hair was medium or 
dark brown in each case except that of M 
whose hair was red The pubic perineal and 
lumbar regions were chosen for observation 
The terminal hair of the pubic and perineal 
regions appears and acquires Its distinguishing 
characteristics dunng puberty and is thus 
probably influenced by the changes occurring 
In the reproductive system at this time as 
much as if not more than hair on any other 
part of the body (The axillary hair of course 
is m the same category as the hai r of the pubic 
and penneai regions but was not chosen for 
the experiment because of the quite prevalent 
custom of frequently shaving the arm pits) 
The lumbar region is covered with hair of the 
lanugo type which is typical of the general 
hairy covering of the bendy In each region 
from ten to fifteen folUdes were marked by In 


jecting a small amount of India ink under the 
skin on either side of the follide- These ink 
marks are permanent and therefore insure the 
identification of the folhde from week to week. 
Measurements of the hairs of the marked 
folhdes were made weekly with a millimeter 
ruler 

The behavior of the follide is known to be 
cyclic in character, Le , a period of hair growth 
followed by a quiescent penod after which the 
hair falls out and the growth penod of the next 
hair is begun (Trotter, 1924) Thus, the 
measurement of the hairs made at regular 
intervals provides information on the rate of 
growth the length of the active (or growth) 
penod and the length of the quiescent (or rest) 
penod of the cyde through which the follide 
passes and the ultimate length of the hair 
Since ail hairs in a given region are not in the 
same phase of the cyde at the same time, only 
part of the hairs at the tune of the first 
measurement would be at the beginning of 
their growth penod The stage of the cyde of 
any individual hair was purely ft matter of 
chance and not evident until after the second 
measurement. This resulted therefore, in not 
having in every case full information on the 
growth and quiescent periods of the same hair 
1 e , on the complete cyde of the follide 

The hospital routine Indudes shaving the 
pubic and penneai regions just before deliver}' 
and whereas this proved to be a slight incon 
venlence from the standpoint of the expen 
ment no Information was lost The hairs In 
the growing phase of the cyde continued to 
grow and this length added to the length of 
the hair before shaving gave the ultimate 
length whereas those hairs in the resting 
phase of the cyde continued to remain quies- 
cent and their cut ends which were on a level 
with the surface of the skin were plainly 
visible The measurements on all the hairs in 
each region of each individual were averaged 
The data are summarized In Table H 

A comparison of the rate of weekly growth 
before and after delivery in each of the three 
regions shows a slightly higher growth rate in 
some before delivery and in others after de- 
livery In no individual is the difference a 
marked one On the whole the tendency, al 
though Inappreciable and probably wi thin the 
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range of error rs for a aomewhat farter rate of 
growth after delivery than before. There does 
appear however a tendency for the hair of the 
penned region to grow faster than the hair of 
the pubic region and for the hair of the lumbar 
region to grow the moat slowly There was no 
difference in the number of growing hain 
during pregnancy and after delivery 


TABLE n — AVERAGE MEASUREMENTS OF FOL 
LXCULAR ACTIVITY IN THE PUBIC PERINEAL 
AND LUMBAR REGIONS OF SEVEN WOMEN 
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The length of the growth period and of the 
quiescent period of the foUide and the total 
length of the hair are recorded without refer 
ence to the termination of pregnancy, this was 
essential because of the limited time over 
which the experiment was carried Vine 
months is a relatively long period when the 
patience and tune of the iuhject is considered 
but a relatively short one when it Is con 
ndertd that a complete follicular cyde cover* 
from 5 to 8 months. The growth period for the 
hair of the pubic and perineal regions is of 


longer duration than the quiescent period, but 
fn the lumbar region It fs approximately only 
half as long as the quiescent period. The 
quiescent periods of foflides of the lumbar and 
perineal regions ore about the same length, 
whereas the quiescent period of the foJEdes of 
the pubic region is somewhat longer 
The lengths of the hair In the three regions 
are also variable. The perineal region has 
hair which is only slightly longer than the harr 
of the pohlc region but the hair of the lumbar 
region Is very much shorter (appro ornately 
one fifth as long) than other of tnese. Thus, 
it appeals that the shorter hair (lumbar) has a 
much longer quiescent penod than growth 
period and that the longer hair (pubic tod 
perineal) has a somewhat longer growth 
period than quiescent penod — of thee two 
regions the perineal hair u the longer with a 
definite!) longer growth penod than rest 
whereas the pubic hair which is not quite so 
long as the perineal has growth and quiescent 
periods of more nearly equal length. It may 
be noted also that the lengths of the In 
dividual growth periods of the pubic and 
perineal regions are apprarfmatdv equal 
(exactly email fn the case of B F and G) with 
tbe exception of M whose perineal hair grows 
for a much longer period than her pubic hair 
The similarity m length of the growth periods 
of tbe two regions in the 6 individuals b 
further evidence that the excessive length of 
the hairs of the perineal region h due to a 
faster rate of growth However the number of 
subjects is too small to warrant either stating 
an average for the group or calculating a 
correlation between two or more of the ob- 
servations recorded. 

It may be assumed that the rate of weekly 
growth times the length of the growth penod 
which is given in weeks lbouM indicate the 
exact total length of the hair This does not 
lhvays follow and the discrepancy is explained 
by the fact that the rate of growth data are 
compilations of partial cycles of fofficnUr 
activity (the weekly rate of growth could be 
determined from measurements of len gth fo r 
only a few consecutive weeks of the growth 
period) also the ultimate length of the hilr 
could be determined after the quiescent period 
was recognised which necessitated only a few 
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FROM TEE STANFORD SURGICAL SERVICE 

AN OPERATION FOR TUBERCULOUS EMPYEMA 

L ELOESSER, kLD F A.C S 5a* Fjujkxsco, Cvlitcmia 
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T HE ordinary form of nb reflection with in ing long resist* expansion. It b abo made difficult 
troductwn of a drainage tube is notoriously by the unfavorable effect of an inlying drainage 
unsatisfactory m tuberculous empyema, e*- tube of any kind. The presence of the tube its3f, 
pcdaBy in empyemas tbe pas of which contains I th i n k, tends to keep op ferer and semis Setae 
either tubercle badlli alone or no demonstrable tuberculous empyemas treated 01 advisedly by 
ortpuibrn at all ie empyemas not secondarily rib resection ana drainage heal if one does nothing 
infected So called do*ed f drainage, drainage by more than remove the drainage tube, 
means of a tube in trod need into an Intercostal A desire to obviate a drainage tube Jed to an 
space through a trocar is equally bad. Both of eperatim which has proved of tue in a number of 
these methods always lead to secondary Infection secondarily infected tuberculous empyemas. En- 
aud almost always to fever sepsis, and death. couraged by its success It has with some hesf 
Some forms at tuberculous e m py em a, however taocy recently been used In a few obstinately toxic 


occasionally purely tuberculous ones, more citen tuberculous empyemas, in which no pus faming 
secondarily infected ones, prodace such consist organ Earns could bo found, 
ently high swinging temperatures and such severe The operation causes the underlying hmg to ex 
symptoms of taxiaty that surgeons are impelled pand It b, therefore. *W appiuraN* to those an' 
again and again to drain In spite of previous warn- pyemas in which the rang b so badly affected that 
mgs and in spite of full knowledge of the trouble expansion to any degree seems Inadvisable Tbe 


that usually ensues 


:y moat be deeded b 


Several methods of treatment are proposed far cm! pulmonary symptoms and especially b> ways 
such toxic tuberculous e mpy e m as. Aspiration taken prior to the appearance of the compbcatiag 
with a aynnge, replacement of the pus by an equal empyema. II cough and expectoration of badQm 
cruantity of air and Irrigation of the propneumo- bearing sputum stdiperabt and if eftrEyroentgeno- 
thorax cavity with countleas varieties os antisepti. grams reveal Urge cavities or other extensive 
solutions have been recommended Aspiration parenchyma] damage, soma farm of thoracoplasty 
often results in abatement of fever and sepsis for is probably safer Fortunately, In many empye- 
a few days and even weeks, but usually needs mas the lung seems Httle If at all affected and p^r 
be r epea ted so often and so long that both tbe till if not total expansion seems allowable. If but 
doctor's and the suffered* pufUrM-w *re exhausted partial expansion seems advisable the operation 
At times it leads to core, usually not. to be described should be complemented by *** 

Oleothorax (Injection of gomenol and various upper thoracoplasty 
other antiseptic or aseptic db) has led to good ttghioqux 

results in aome hands (Matson) to disastrous , „ . . , 

results in others Under local anesthesia a Onioned flap of akfn 


irmnjci 

Under local anesthesia a U-shaped flap of skfn 


Extensive th ora cop last) may succeed in obhter and subcutis is outlined about half way bet*** 13 
atfng the empyema cavity bat the operation the posterior aadOary Hne and thehneoi themje- 
needs tv extensive and formidable It entails con- nor scapular angle. Tbe flap has a base about 
tidexabie risk to patients weakened by long tax i Indies wide which Bes about one rib higher 
ldty and considerable crippling at best the bottom of the empyema CMritoJottot'* 

Cure of these tuberculous empyemas b made rising diaphragm may not stop .-g 

difficult by tha tenacity with which the imdo+r- about scinches long, the length of two rim too 
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Fi* 1 Cro» •cction of chat will 
thawing ikm turned into chat 
and attached to pleura 


their intercostal spaces long enough 
to reach into the pleural ca vit\ with 
out the least tension and longer 
therefore in fat patients than in 
lean ones The rib underlying the 
top of the flap is resected the 
amount resected equalling the width 
of the flap Jf the flap is too narrow 
and the resection too scant drain- 
age will be insufficient. It is good 
I think, to strip the rib with a cauter} instead of a 
raspatorv and to inject the bared intercostal nerve 
with 1 cubic centimeter of absolute alcohol The 
Up of this flap is turned mto the chest and tacked 
to the pleura with one or two chromic catgut 
sUtches the edjjes of the defect in the skin are 
approximated with a few sUtches of silkworm 

This thora cotomj needs no tube for the skin — for man} days 
n .u. r* , r *1 1 < tu.- .1 


Fig 3 Sian flap turned Into 
chest cavity edges of defect ap- 
proximated by sutures 

from the thorax and causes 
a gradual!} increasing nega 
tive pressure in the emp>e 
ma cant}, for it is more 
difficult for air to enter 
through this valve- like 
wound than to escape from 
it- This fact is readil} de 
monstrable (although in 
theor} the valve might seem 
to work the other way) if 
the wound is opened b) an instrument at a change 
of dressings when air will enter it with a sucking 
sound If much negative pressure is desired over 
zealous and ovenieanl} nurses should be cau- 
tioned not to change the dressings or to content 
themselves with changing the outer ones onl} and 
to leave the inner ones m place as long as possible 


flap which lies against the soft parts of the chest 
keeps the wound open It remains open until the 
lung reaches the chest wall after which it spon 
t&neoush and automatically closes without fur 
ther ado It has a valve action each cough or nse 
in Intrapulmonarv air pressure expels a little air 


Thu operation it will be seen differs entirel} 
both in theor} and practice from the valve recently 
proposed b} Nichol for acute empyema. Details 
with \. rays case histones and other data will 
soon be published 1 

* V e*t*rD J «JT- 
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BIRTH FRACTURES OF THE FEMUR 

YKE RVDfiN II D Lotto, Snm 

OW»tnc»J iW O ima h pal O t , C »wmiy <4 ***dr», H> fatv latw cW 


T HE problem of canoa for fracture* of the 
lie* born the result of oirth in June* occupies 
a rather unique position in medical *dence in 
that it concern* no particular *pecialt\ Thu fact 
at once become* evident when worth n made in 
the literature reference mint be made not only 
to the obstetric and pediatric, but abo to the 
orthopedic and auqpcal, liter* tore It u rurpna- 
ing moreover how little ha* been ant ten on the 
subject at least in bo far a* data regarding the 
final result* are concern eil. 

For the propose of acquiring a wider know ledge 
of the entire problem *tud\ ha* been made of the 
fracture material found at the Obstetrical CEnic 
in Lund dunog the years 1900-1954 It is the 
preliminary report of thn investigation that I 
present in thi* paper The present report coo 
cem* fractures of the femur only 

Dunng the studi three main points were kept 
especially in mind (1) the immediate process of 
heating (a) the prognosis, especially with respect 
to the end result (3) the best treatment 
Onh brief mention will be made of our fadings 
regarding these point* aa brought out in our study 
of the literature 

A* to the immediate process of healing it a well 
known that the healing tendency in infanta b 
great and that even a severe displacement can be 
remolded into an anatomically good result through 
the forces of nature (v Reus*. Naujok*) 

A* to the final result*, the account* given in the 
literature are very few \» a rule however it b 
evident that the favorable result of primary union 
ha* been taken a* a warranty that the final result 
mill also be good K few isolated report* of poor 
result*, especially regarding resultant shortenings, 
have been made (Staffier Krukenbag Naujoka) 
In these cates, however the time of final cram 
1 nation wa* not more than 10 year* after birth 
The question of treatment ha* received more 
attention in the hteratuie than the two other 
point* in question, and a number of different 
method* have been recommended Up to the 
present time, however no definite agreement ha* 
been arrived at a* to which a the oe*t method 
Generally speaking the method* proposed may be 
classified into two main types fixation without 
ext radon on the body (Credf Koestner Doifa- 
gex and others) by mean* of plaster of Para 
(Dottmger) with splint* (Tihtstrr Spltay) snd 


extension In some form (Schede, Riese Jones, 
Gen, Scham Gordon and others) Of these two 
different types of treatment, the former that h, 
simple fixation without extension, may be »aid to 
be emploved In more cases than » the mermen 
method . 

AtmrotTi study or cases 

My own study of the records of the fractures 
occurring At the Obatetncal Clime in Lend ihov 
that m approximately 40/xo deliveries there were 
16 fractures of the femur All of these fracture*, 
except s occurred In breech presentation* Of the 
two exception* one occurred in delivery by ae 
tareun section the other in the numaf brmgmg 
down of an extended leg The olden fracture 
date* from 1914 

With reference to the first potnt aj to the Im- 
mediate process of healing an examination of the 
13 remaining fractures (j infant* died during 
birth) confirm* the statement* made in the fit era 
tore aa regards rapid healing Union of the frac 
tured bones u so ritad that, on the basis of weeks 
as a suitable unit of time in the treatment of frac 
turns in adult*, we must reckon with days m 
infanta— aa/t callus appear* even 10 a few days, 
and banv call in ha* wen ob*ervrd even in the 
first week (Bora) This emphashe* the fact that 
definite repo® iron should be completed within 
this time otherwise the opportunity of obtammx 
a satisfactory poaitwn wfi] be lost at least lateral 
dislocation* and shortening* will then be difficult 
to cor rec t Indeed the majority of report* of our 
cases, a* they now appear in the records and in 
the roentgenogram, bear witness to the difficulties 
encountered for it a evident that m »p<te (V re- 
peated attempts at reposition mod fixation the 
fractures were usually left to unite m an am 
tormcally bad position 

The most common malposition Is, a* afpean 
from the lHustratrona, medial dtsplacmEnt and 
flexion of the proximal fragment, tin* malpo sition 
being produced by the contraction of the flexor* 
and adductor* inserted on this fragment Shorten- 
ing i* *l»o a usual finding and i* generally marled 
in certain case* it may be at least coe ionrth « 
the length of the lemur (Fig 6) 

0»eous union occurred, however m c**e* 
and sufficient firmness wa* acquired within U 
days In those ca*e* in which tie procew t* bo! 
mg n a* followed in means of radiographic exam- 
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Fig i left Fresh f net urc of the fern or The three 
foUomsf illustrations show the rapid healing and spoata 
rvroc* correction 

Fig 3 Tbe tame fracture liter 3 weeks Large callus 
No better position could be obtained Extension was not 
tried 

inations for somewhat longer periods after free 
ture it was evident how wonderfully even severe 
malpositions were modified and gradually as- 
sumed a position quite satisfactory anatomical!) 
It should be noted that this process of remolding 
has taken place for the most part during the first 
6 months of life and not, as might be expected after 
tbe child had commenced to stand on its legs 
(Figs. 1-4) Hence there is no need of weights to 
guide the spontaneous correction of the malposed 
member the normal tonus and play of the mus- 
culature seem to be sufficient for this purpose 
Thus, in spite of the fact that in general the 
fractures were allowed to unite m an anatomically 
unsatisfactory position, osseous union alnays did 
occur second the malposition was spontaneously 
reduced in a rather short time. As we shall bring 
out later no inconvenience has been experienced 
and no suffering has been noted m the early period 
of growth. The result as to primary healing can 
therefore quite nistly be characterized as good 
In order to obtain an idea as to the final result 
in these cases follow up examinations of the 6 
oldest fractures of the femur were made. A brief 
summary of these 6 cases follows 

Cm 1 No 405/19*4 Male child had a fracture of the 
left femur foDowmg breech presentation Labor kmg 
and extraction *u accomplished by fillet The fracture 
*ai fixed in canons ways for a period of 3 weeks There 
suit wm hemimg In bad position. Healing wax normal and 

E tient learned to wait when 16 months old He baa never 
d any subjective trouble In 1933 Dr Brandberg re 
potted that the boy was then 9 years of age and tbe roent 



Fig 3 left The aaxne fracture after 7 week* SpcraU 
neoua correction has commenced 

Ft* 4 The same fracture after 10 months Tbe pern t km 
a good. 

genogram showed a marked even, forward curvature of the 
upper part of the femur The left leg was o 5 centimeter 
shorter than the right A certain forward curvature was 
also -viable in the upper part of the thigh (FIgi 5-7) 
Case* No 007/1919 A female Infant received a frac 
ture of the left femur during prolonged labor breech 
presentation, and extraction by fillet Fixation along tbe 
trunk was maintained for 14 days Primary position off rtg 
roenta was bad Tbe process of healing was normal Pa 
taent learned to walk m the usual time and had no tubjec 
tive trouble until tbe last 1 yean when abe began to notice 
that tbe left leg was weaker than tbe right but the weaknesa 
was so slight that It was hardly no tiers hie In igu when 
she was 1 j yean old, an "V ray examination showed only a 
alight trace of the fracture Both legs were of equal length 
The left thigh was 1 5 centimeters smaller around than the 
right thigh the left calf waa o 3 centimeter amaller A scar 
tbe result of tbe application of the fillet, was noticeable In 
tbe medial part of the groin (Fin ft-10) 

Case 3 No 418/1919 A male Infant In breech presen 
tatlon received a fracture of tbe left femur during delivery 
The mother was febrile and extraction was accomplished 
by fillet. Fixation of tbe fracture was maintalrwd for l8 
days No roentgenogram was taken Normal union took 
place and patient learned to walk at the usual tmv He 
has never had any subjective symptoms In 1934, when he 
was 13 years old, examination showed no more than a trace 
of the fracture. Tbe lega were of equal length Inciicvun. 
fereoce the left leg measured o j centimeter leas than the 
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Pig 5 Fg 6 Fi* 7 

F* ^ F rfi fr*cturr in bad pontsao, Caae i Fa ^ U§ ant (rutmt u tko«a n Fgm j tnd i 

Fa 6 Tbc ama fracture a* m F^ure 5 after j wrei* aftrr 9 > nn There it *till marked curvature of tha fewtr 
Larye caOo* \ cry bad poauwn \ ertei**» Cate 1 Cate 1 

rtgbt \ plainly Treble acar » at Doted in tbc jctoui the tom* at the aer of J or 16 year* but eve» tboujb pain la- 

rranlt of tat appli c a ti o n 0 f the fiOet Tbc ability to rrtend created tbgbtir it ataooly moderate at al lime* HawtlLed 

the le* wa* acmwhat limited m both hip joint* i I tried *iib a rxwd href la !<m, at *0 year* of age, tba root 

hnnbar lordoaaaith pekaprojertinK back * ard »aa noted rmngram aboard bet try Wight trace cf tba oil fracture 

(Fa* 1 -it) The left leg >u ahnoat 1 rrnttmctm aborter thaa the 

Cah 4 No sen/ 014 \ cjlIc inftDt item rd a fractare nght, at the tfdfb ft wa* * centcmetm more arouad TW 

of the left femur dorm* ddrveTy The child au ta breech peUn a at oblique (Fig* 1 j-ij) 

piracntatjoc and thjeatrni** aaphycn pro** pled ettrac Cam j N 058/ 9- 1 4 A female child, m breech preda- 
tion by ftUet Fiat am 00 trunk *11 maintained for t taUco auffered a fracture of the left Irani donna detnery 
aetka Prtmary poaition aa* bad Hrahnf proceeded Labor wa* alocur Eetractwo m accoropfnfced by £Brt 

normally Patient learned to a afk m tbc okmI time and F ration ta trank *** man t**>cd for 9 day* IYraury 

had no trouble dnrmg childhood He began to notice armp- poainoc vaa bad Unxm took place norrmiBy and patient 
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learned to * ilk a toon tin liter than her twin sister \ new 
fracture of the time femur wu untuned when the m 5 
years of age \part from the litter fracture, no «ubjective 
symptoms* ere noted either before or after In 1934 when 
patient wu ro ymn old 1 roentgenogram showed only a 
trace of the fracture The left leg wu a centimes era 
shorter eirth of both thighs wu the tame The pelvis wu 
oblique (Figs 16-17) 

Cur 6 No 34/1914 V male Infant had a fra ct ure of 
the rtght femur sustained during birth The child wu in 
transverse position delivery wu occotnpltsbed by vendon 
and ertractioo by bringing down the extended leg Frac 



Fig ta The rame cue qi in Figure u it the age of ij 
yeira Scar iftei the fillet in the left groin Reduced ex 
tenuon in the hip Joint! Lumbar lordosis. Cue 3 

ture wu held In position by fixation to trunk Primary 
portion was rather bad. H ea l ing proceeded normally He 
learned to walk in the usual time and never had any •ab- 
jective trouble in fact be enlisted in the standing army Id 
1 034, Dr Thuratrom reported that patient, then ao years 
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Fig 16 Fresh frsctnre Bather bad pownoa. No c-itrr>- 
«3an Case j 

F» 17 Tha ■*=>* c*w »» !n Fitnrt 16 at the if* ol to 
Another fracture 0/ the Mm« femur occurred at the age of 
3 jean Now 1 UkXlrtnf rJ t crotiroelrre Cim ; 

F* 7» The Birif caw 11 in Figure 17 There is short 
enmg ol the left leg with incboed peFn* Case j 


ol •*«, showed hardly any tact 0/ tba fracture by rorrt 
rn’OfTani the rwht Irjini rentnnrlerj abort it than the 
left tl» jdrth of Loth thigba was rotwl, the pelvts obhqot 
compensatory acoUm* »u aottceaU* (Figs 8-19) 

rcuvrr or cases 

What has jmt btffl end with reference to the 
result of the primary healing ts therefore cfimcaUj' 
confirmed b) these cues No trouble has been ex 
penenced b) the pauents from birth fractures 
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during the age of growth all of them learned to 
* alt in the usual time with the possible exceptfan 
of Case 1 Thus, even from a dtrucal poant of view 
the result of the pnman bailing haj been good 
Aa to the final result the roentgenograph ic 
anatomical examination shows that even in tins 
respect the result has been good Of the 6 pa 
tients a bo acre followed up, and whose ages \* 
r*ed from 0 to To years, 5 showed scarce!) an) 
trace at all of the old fracture m the roentgeno- 
gram. In 1 caae there mtlll remained a curvature 
at the site of the old fracture. Hence the end- 
results in this respect are very satisfactory This 
b true, however onh from a pure roentgeno- 
graph*: anatomical point of view In other re 
specti some change or other remains discernible 
Two of the patten ts (Canes 1 and 4) have d 
perienced subjective trouble, verv slight, it b 
true, but noticeable One of them has a shorten- 
ing of 2 centimeters. Another patient (Caae 6) 
has a shortening of 2 centimeters One patient 
(Case 3) has only a scar in the groin to remind 


btm of the fracture a deep lumbar lordosb and 
somewhat restricted power of extension fa the 
hip joints ol this patent cannot with certain tv be 
1 sen bed to the fracture In one of the patients 
(Case 1) the curvature of the femur mentioned b 
discernible to the naked ex e as a forward b end i ng 
of the thi g h Another of the pa bents (Case 5) had 
a new fracture of the same femur when she was 5 
vear* old for which reason no definite judgment 
can be formed with regard to the final result sbD 
it is Quite possible that the second fracture oc 
currea m a Itcus mintris rmslcsti* at the site of 
the original birth fracture (no roentgenogram «*> 
taken on the second occasion) 

Now the question arises as to whether oc toe 
whole any significance b to be attached to these 
changes as shown in a stud) of the final results. 
It may be thought that owing to the fact that 
the) are so minute they should be regarded* 1 <* 
no importance It b mterestmg to Dot e ttaUn 
those cases fa which trouble has wen experienced 
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Fig 18 19 Fig 19a Fig 19b 


Fig 18 Fttih, 6 day fracture of the femur No ex ten Fig 19b The mme cue u in Figure* 18 and 10 

uon Case 6 Sbortenmg of tbe right leg The pelra n Inclin ed with 

Fig 19 Patient now *0 ye*r» old Fracture is acarcely mlna lUaca anterior xopenor and the gluteal fold lower on 
visible There 1*, howtver a shortening of 1 centimeten the right aide than on tne left Patient has a acolioua with 

Case 6 the convexity to the right There ta a deep imnreajion 

Fig 19* Compenaatory scoliosis with convexity to the present in the right groin which has been left by tne fillet 
aide of the abort cued right leg Case 6 Case 6 

the trouble did not manifest itself until several static insufficiency Thus we should not allow 
yean after birth This may signify that such ourselves to be deceived by the beautiful roent 
difficulty will Increase as the patient grows older pnograms obtained m the following examinations 
and too the possibility cannot be excluded that Sut rather bear in mind that in a clinical sense the 

the patients who are at present free from symp- result may not always be entirely in accord with 

toms will later on m life develop symptoms of the X ray picture 



Tig. to Fig 12 Nunrng a not disturbed 
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tj f« n 

fn J| Ifft Fmt Inctarr the lemur 
F* >4 The amt pUwnt u in Fi**rr 3 alter 16 Aij-» 
Treated m tbe extrtmon apparatus The oahr ciae sithout 
short enmj; 

TREATMENT 

From what has been said it it evident that the 
treatment most aim at a definite rc*oh to that 
even the ultimate remit a ill be entire!) satisfac 
tof> This point menu tpeenJ emphaia since 
the diflkultie* encountered in treating fractures 
in these httle patients where the primar) union 
is almost aJaavs good may otberw ise encourage 

curies* DCS* 

The treatment empkned up to last year at this 
clinic waa hiation of the fractured leg close to the 
bod> aith the foot at one of the shoulders aoroe 
tune* with, and sometimes aithout wooden 
spGnU In ercepUonal cases plaster of Pan* or 
metal spimts bent at nght angle* have been used 
(Spitrv ) The period of fixation ha* in general 
been 1 to 3 week* The patienu have then been 
discharged and no further treatment has been 
given Extenuon treatment was not employed 
prewoual) but ru introduced last vear The 
advantages of this latter method of treatment hav e, 
however been 10 great that it should undoubtedl) 
be preferred to simple fixation Shortening per 
hap# the moat important malposition, cannot 
possibly be avoided but by extension (Fig 24) 
The type of extern 100 employed at this clinic 
t as first advanced b) Schaju (1928) and later on 
also described by Obadalek (19^1) Tbe principle 
of this method ts to make extension possible with- 
out having to fix tbe child to an uncomfortable 
cot, which is rather difficult to move about. With 
this method tbe child can be easD) carried about 
with tbe entire extension apparatus applied 
Similar methods have been prevWalv mentioned 
b) Boorstdn Gordon, and other* 



Fit 25 The wn case as in Flffam ij and 14 tiler 11 
mocins 


Of the older methods tbe simple fixation treat 
ment, with or without iphnta, also twasmed the 
same advantage that it allow ed the child to be cu 
ned round but it had one drawback m that it fre 
quenti) gave an uraatnUctary redaction of the 
fracture and required almost daih dressing Tbe 
extension treatment in which the extension ap- 
paratus was attached to a bed (Scbede) had the 
advantage of giving a better reducing result but it 
was inconvenient for one thing because h ren- 
dered numng difficult 

Tbe new method of extension introduced bv 
Schanx combine* the advantages of the two older 
methodj mentioned without possessing urr of 
their disadvantage* The technical arrangements 
are simple as mi) be seen from the pictures (Figs. 
20-21) On a bed of plaster of Pans an extension 
rallowi made of non a fixed on a level with tbe 
hip jointa This device ms) be jointed at tbe 
base. A new plaster -of paris bed can be made for 
each separate case, the extension giDows bang 
adjusted to the hip of tbe chQd, or to ooe of It* 
shoulder joints in tbe case of a fractured humerus 
If desirable tbe surgeon mav have four such beds 
in readiness, ooe for each extrema t) Tbe sppirt 
tus can easd) be made bv anv bla cksm ith or 
ordered from some firm at instrument maker*. 
Tbe application of tbe extension device to the 
fractured limb can be performed bv mean* cf noc 
glue or maataoJ but the simplest wav is to use a 
good quality of common adhesive plaster 

The weight extension 5 s generaHv made » 
heavy that the lower port of the patient s bo dv is 
lifted a Ettle from the plaster-of paris bed The 
patient is then suitable held to tbe bed bv means 
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of a wide bandage The period of fixation varies 
from a to 3 weeks. 

Although the entire arrangement may perhaps 
appear rather complicated, it is in fact very easy 
to superintend during the course of treatment. If 
the apparatus is ready for use the work of attach 
ing the child to it can be accomplished in a very 
short time That it fixes the fracture in a firmer 
mann er than by fixing the limb on the body is 
evidenced by the fad that the child • crying Is 
considerably less when the leg is extended. An 
other advantage is that, once the extension bed 
has been applied to the fracture there is no need 
of repeated bandaging or so much supervision as 
in the majority of other methods of fixation. A 
fracture once reduced can be easily kept in posi- 
tion by this method. Finally, it does not in any 
way hinder nursing (Fig a 2) Its main advan- 
tage, however is that it insures a better reduction 
than any other treatment without extension. 

smuiAiY 

An investigation has been made of the records 
of birth fractures at the Obstetrical Clinic at Lund 
during the yearn 1900-1934. During this period 
16 fractures of the femur occurred Three chil 
dren died in connection with d eh very The 13 re- 
maining were examined 

1 Reposition was always difficult The free 
turns were frequently left to unite in an anatom! 
cally unsatisfactory position. Osseous union has 
always occurred, however, m a short time The 
mal union has been reduced by a spontaneous re- 
molding into a satisfactory position in the course 
of the following months. No trouble has been ex 
penenced by the patients during the period of 
growth The children all learned to walk In the 
usual time. The primary healing result has there- 
fore been good. 

2 The examination of the final results in the 6 
oldest patients at present from 9 to 20 years of 
age, has shown that in 1 case there still remains a 
marked curvature of the femur at the site of the 
old fracture whereas in the 5 other cases hardly 
any trace of the fracture can at present be seen In 
the roentgenogram. In several cases however 
various changes were observable, such as, sub- 
jective trouble and shortening These changes 
were indeed very slight but they cannot be de- 
nied every importance. 

3 The best method of treatment has been found 
to be extension, the method employed being ex 


tension in a portable plastcr-of pans bed (Schanx 
1928) Reduction should be completed after the 
first few days or at any rate within a week of the 
occurrence of the fracture Otherwise it will be 
rendered more difficult on account of the early 
formation of callus 
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PERIPHERAL NERVE BLOCK. IN OBLITERATIVE VASCULAR 
DISEASE OF THE LOWER EXTREMITY 

Fottiik* Exphiexce with Alcohol Injection oa 
CjtDiniMo or SuraoiT Neeth or Lovrn T.m 

R H SMITHWICX, M D F -A.OS ubJ C. WHITE, 1LD F.A.CS Boko*, Makiotsitts 

fwr*— J CVtJjtWT dag, Ifii rt ■nil Q—»l 


OUR year* ago wb reported a technique for 
alcohol injection of the sensory nerve* of 
the lower extremity (4) In order to relieve 
the intense rot pain in cam of advanced obUter 
ative vascular disease At that time our aeries 
consisted of 11 cases and the Immediate result* 
▼.ere gratifying both to us and to the patient* 
Since then we have employed thi* procedure In 
over 50 pot wnt* Sufficient time ha* elap»ed to 
report our result* in the first 45 case*, and to 
state our present feeling In regard to the value of 
thi* operation not only m relieving pain but also 
a* an effective method of treating the disease. 

CASES SUITABLE TO* OTTXATTOy 

The case* may be divided into two group* 
according to the pathological procesa In the ves- 
sels (Table I) Twenty-eight were classified under 
the diagnosis of thrwnbo-angUti* obliterans, and 
17 a* arterioederous We wish to emphssirr that 
the patient* m thi* seriea are suffering from an 
advanced stage of the di*ea*e with extensive 
obliteration of main vessels, with severe rest pain, 
and In nearly every case with ulceration or ex ten- 
sive gangrene They are not the early case* 
which usually respond to systematic hygiene, 
postural exercises, rest, forced fluid*, and elimina- 
tion or curtailment of the use of tobacco, a* ha* 
been previously described (1) These are cases 
which for the mast part have had a trial of con- 
servative treatment In the hospital for 1 to s 
weeks before resorting to this operation. 

ASIATOKY AND TECHNIQUE 
The anatomy of the kmtx leg and the technique 
of operation were described in detail In our fait 
article (4) This will be repeated briefly to em- 
ptmdre certain points which we believe to be 
important. Figure 1 shows the position of the 
five na v es supplying s ens ation to the foot. It 
may be necessary to block one or all of the s e 
naves in a given case. They are exposed through 
pm fl vertical fnefafon* In the middle or upper 
third* of the lower 1m, under local arcestheia. 
Only one nerve should be blocked at a time. The 
other* can be done at interval* of a few day* to 


a week. We believe that too extensive an opera 
tfoo at one sitting may result In rapid advance 
nvent of g angr ene In the foot, as occurred In one 
of our first cases. The operation should be done 
with the greatest care and it b Essential 

to know exactly where the nerve In quertfcio lies. 
Thi* knowledge can be acquired only by cartful 
dissection of amputated limbs, and nobody ihould 
attempt this operation until he b thoroughly 
familiar with the course of the nerve*. There 
should be no lateral dissection of the lajerv One 
should be able to place the akin Incision exactly 
over the nerve avoiding Intramuscular fasaal 
septa where small c ollateial arteries are prone to 
ran Tooth forceps, rake retractors, and such 
coarse Instruments should never be used. In 
these advanced cases It fa almost never necesnir 
to use a hrroosta L There are no sporting veneb 
if the Indsion* are properly placed, and the 
capillary ooring In the fat layer can readily be 
controlled by gentle press ure with a gaure spoege. 
When It fa necessary to Indie the deep fiscal 
layer we do not advise suturing It. Only the 
finest of plain catgut ties (No. 000) are used when 
necessary SHk sutures are placed In the itm 
without the aid of forceps. Perfect approximation 
b essential, and sutures should be tied loosely 
Operation ihould never be done In the presence of 
lymphangitis Indskms ihould n e v er be made 
near areas of migrating phlebitis. 

ME. 1 m in OT BTJXJLuCO THE null 

In the earlier cases (3) the nerve iris carefully 
freed and the surrounding tissues protected by 
moist game. A segment of the nerve, defined 
be t ween two sung catgut ties, was then abtendm 
with 95 per cent alcohol (Fig. 1) The obj ect of 
this technique was to kxaEre the extent of oerre 
Infected to that the time of regeneratlo cPNiki be 
controlled and to pi e v ent irregular diffusion of 
■L-nhrJ along the nerve- Thb wn felt was »ccoe- 
tfmes followed by pareestheslai due to incomplete 
neuroma of d erre fiber* at the upper hunt of 
■ImWj diffusion. In the more recent caws we 
have limply crushed the nerve with an instrument 
over an extent of jk» Inch if rapid regeneration wis 
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FT* 1 Showing the uutocnlod porilkm of the five nerve* repplyinz KtmPoo to the foot 
end the ircu rrpphed by each They can be blocked throa^h tmali vertiou lodiioni In the middle 
and upper third* of the lower ley* without causing important motor paralysis Adapted from 
John Homan*’ Ttxibook ef Sxr[Try rpjs 


desired or up to y* inch If prolonged anaesthesia 
seemed necesanry We favor this latter technique 
at present because it can be done through a 
shorter Incision takes less time and avoids the 
danger of spilling alcohol into the tissues Crushed 
nerves regenerate more rapidly and apparently as 
completely as those injected with alcohol A 
nerve crushed over an extent of inch will 
regenerate in about 3 months We do not favor 
actual section and suture of the nerve as ha* 
been advocated by Laskey and Silbert, because 
this would appear to make the operation unneces- 
sarily complicated and difficult, although it would, 
of course be equally effective. 

COMPLICATIONS 

Most of the complications which follow this 
operation are the result of faulty technique. 
Among those which we have encountered are 
delayed healing of the Incision Infection in the 
wound ulceration of the antes the tic skm as a 
result of Improper weight bearing and unnecessary 
pressure from poorly fitting shoes, precipitation 
of gangrene of the foot following too extensive an 
operation at one sitting 

All of these we have practically el imin ated by 
Improvement In technique and careful attention 
to weight bearing and proper shoes after opera 
tkra. if the deep peroneal nerve is blocked in the 
upper third of the leg paralysis of the extensor 
halluds kragu* may result. In this case an uktr 
may develop on the plantar surface of the great 
toe due to Improper weight bearing because of 


toe drop Amputation of this toe may be neces- 
sary The Intrinsic muscle* of the foot are tern 
porurily paralysed following block of the posterior 
tiblal nerve. This will be followed by atrophy of 
the muscles concerned, which oa far as we know 
ha* never resulted in any important loss of 
function. 

BENEFICIAL SEQUELAE 

Beside* the elimination of pain which alone is 
sufficient indication for the operation, other im 
portant changes take place First of all, the 
general condition of the patient improves. He is 
able to sleep eat, and carry out other conservative 
measures tuch a* postural exercises. He is able to 
curtail or eliminate his tobacco Locally, infer, 
don can better be controlled by frequent antl- 
■eptic dre ss i n gs, slough can be trimmed away, 
and the healing of the wound is greatly acceler 
a ted. 

The circulation to the part may actually be 
materially increased because the anaesthetic area 
is completely sympathectomizecl Certain of 
these patients have a large element of vascular 
spasm as well as obliteration As the efferent 
vasoconstxictoxsympathetic fibers lie intermingled 
with the sensory components of the peripheral 
nerve*, they likewise are blocked. The anaesthetic 
area is therefore sympalhectoroired and the stir 
face temperature may be elevated as much as 
15 degrees F In some cases (Fig 3) This, of 
course, is temporary and aa sensation returns, 
vascular spasm returns. If the surface tern 
perature me has been marked this operation 
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Fif » Urtlttxl of iBjrctin* akohoi into » vnt. Alcohol 
r» injected into a small ttnw-u t erf ttrrw defined by two 
•oof Uoi The»* are Liter renwred. Vi t fed tkii prere n q 
lrrrinlir diffuaara eif the tolatioc lionf tba nerre which 
may rr*itt tn [»xw*ib«i» ratber than a***tb«*U The 
ehintx* erf anwihm* drpeodi open tb* length <* the Wf- 
rorat erf nen which u injected 


should be followed by lumbar janglioncctomy in 
selected cases Lastly the anaathetlc aim a dry 
This diminishes heat loss from the akin surface by 
radiation and convection, which are modi greater 
in the presence of moisture. 


It ii of course diffi cult to compare the result* of 
tha aenea with thoae obtained In a ilmllar aero* 
not treated by tha method Table II give* a 
compansou between the first 1 5 consecutive caaea 
of thrombo-angntia obliteraia treated by tHi 
method and the pTecedmg 15 mnflax caaea treated 
to other methods. It shows a marked fncreaae 
in the number of successful minor amputations 
and a marked decrease In the number of major 
amputation* necessary in the caaea treated by 

TABLE It — TH&OMBO-ANOUTIS OBUTEftANl 


Amputation rnmem—ry t 4 

11 loot amputation* 7 J4 

UnH*t*r»l major amputatww 11 6 

Bilateral major amwrtation* * 1 

P»n:«ntn» at [nrofrttl atrcmltia 

barm* major ampntatiorta. 74 * 4° * 

Sbowiag a liti^caa e m lb* Dambo <rf on In which wo 
•mpctatxm a pectquy an lacm** m thr comber erf 
f-rrafnl minor arapotatfccw. a decrcaae m nmlatml 
bwjot ampotatmaa, and • itnknis dtcmw in the lumber 
<rf brlatml major aiapotatxra 0 tha nerra block ettrt 


nerve block Wei onld parttcubuiy call sttentic® 
to the decrease in the number of peceam y 
bilateral mayor amputations fa the nerve block 
series Table III them th# dfurfb n tLma of major 
and minor amputation* fa thf* *enra of 45 caaea. 
Again wr would emphatue the fact that cmly ore 
buateral major amputation was necessary in this 
series. Five cases reoulred amputation of one or 
more toes fa both feet, but were saved from 
bilateral major amputations. In our Opinion these 
good results were doe soWv to this operatic® 
Figures 4 and 5 show end-results fa 1 cases 

The result* are better in the patients with 
thrombo-aagutls obliterans than fa the arterio- 
sclerotic group as shown In Table I\ where the 
Influence of the different pathological processes Is 
brought oul As has been prerfauily empbaiired, 
the average age u much less and the duratic® of 
symptoms much longer fa the patients suffering 
with thrombo-anghUs obliterans (1 ) This, w 
course, gives a much better opportunity for the 
development of collateral drcufation. The pres- 
ence or absence of popliteal pulsation is important 
fa both groups from the point of view of «nd- 
resalta, but less so In the case of thrombo-angutli 
obhterans- Here one Is much more likely to avoid 
a major amputation fa the absence of popliteal 
puliation than fa the arteriosderotk: /roup 
(Table V) 

To speak for a minute about minor ampuls 
tions We are impressed by the Uct that the 
difficulty usually favolv es one or two toes, rarely 
more After tbeae have been successfully healed 
with the aid of minor amputations, thaw ire left 
two or three useless toes which fa our experience 
are very apt to get the patient into future aenou* 
difficulty because of mfaor trauma and poc* 
hygiene. In several caw we have had to block 
tie same nerves »e\ era! times on different entries 
for successive gangrene of one toe after another 
The nerve* bid regenerated between adndssfana 
We are favorably famrea^d by the result* erf 
prophylactic amputation of these remaining *u- 


prophyiactic amputation of these remaining su- 
perfluous toes by the method erf lateral n*p* 
through the middle of the proximal phalanx, as 

TABLE HL — A ITPtJTAJTOKS 


BQateral major. 
Umklml major 
Bitateral ninor 
Unilateral minor 
Any, nnaetxwary 



SMITHWICK WHITE PERIPHERAL NERVE BLOCK IN VASCULAR DISEASE 1113 


o PoJi*n! A Z. — Sptrwl block February 7 1930 

2 §! 

_D t 


X Mouth I l 

Ump — <£ 


Mourf) 
t*«ip X 
ft- 


LL great to* 


70 

60 


Roo«i 


50 

1 00 1 15 1 30 1 45 2 00 2.15 2 30 2 45 3X0 3 1 5 4 00 

Tin* 

Flj 3 Surface temperature rise after nerve Mock C**e 14 (Tahle r) Chart *how 
mg a Hiriacc temperature me of Dearly 10 degrees F in the right great toe following 
nerve block After »panal anesthesia, which paralyxea the lumbar sympathetic trunk*, 
there is no further rue of surface temperature in this toe, suggesting that It ha* 
been very completely lympatbectomued by peripheral nerve block The surface tem 
perature of the left great toe, however doea rue approximately 18 dry reel F for the 
duration of the *pmal aneatheaui (Reproduced by perrourioo, A nr fiagbrei Joantal 
tf iftdtcitu 3 ) 


shown in Figure 5 Thia almost ensures the patient 
against future episodes of ulceration and gan- 
grene which usually start In the tip of a toe and 
nuel> in the foot itself The resulting foot with 
the heads of the metatarsals preserved is func 
tionally satisfactory provided the toe of the shoe 
U stoned with sponge rubber or lamb s wool to 
prevent sliding forward Into the shoe At times a 
K Inch metatarsal bar is a great help 
Practically all of the major amputations in this 
senes were of the low thigh or Gntti Stokes type. 
We are not favorably Impressed by the end 
results in lower leg (point of election) amputa 
tions for advanced obliterative vascular disease 
Recurrent ulceration and pain are so frequent 
that the) become of great economic importance 


TABLE n 

Cm 

Eitma&tics 

weolrtd 

Uijt vmpotitna* 

•unbar parr crct 

Thrombo-aagiitts 

obliterans 

Arteriosclerosis 

34 

17 

ta 33 3 

10 58 8 


Showing the Influence of the pathologic*! process upon 
the lot* ol extremities Major amputation* are relatively 
more frequent In the arteriosclerotic group 


and in man) cases prevent the patient from using 
his permanent leg much more than 50 per Cent of 
the time. The only cases m which we occasionalh 
do point of election amputations are young Indi- 
viduals who are thin and in whom the probability 
of loss of the other extremity is great. We have 
several patients (only one in this senea) who have 
had bilateral Gritti Stokes amputations and get 
about very well on a pair of short legs From the 
preceding remarks it is obvious that major ampu 
rations are still necessary at times although we 


table v 


Dana 

Number ai 
lilrtmtu* 

Major ampataQons 
Nmnbar Per oral 

Fopbteal pulsation present — 

Thro mbo-anrnltii 



obliterans 



, r n 

Arteriosclerosis 

7 

1 

■is 

Pcrpflteal pulsation absent — 
Thrombo-angiitis 



oblltrran* 



17 T 

Arteriosclerosis 

tt 

8 

7 * 7 


Showing the Influence of extent of obliteration upon the 
end-result Major amputation* are more frequent m the 
absence of popliteal pulsation, particularly In the arterio- 
sclerotic group 
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Fi* 4 F-od moll Case 3 (Table 1 ) Low oi arcood tixl 
third toe* of n*tu fo>x and all toe* *nd br»dl of til rncti 
Ural bona oJ Wt foot 


fed that tlm cperatxm ha» enabled us to more 
than double the number of successful mraor 
amputations and to more than halve the number 
of major amputations W e bebe\ e it has alto In- 
creased the number oi case* in which no amputa 
tion t» rveceunn, e rtill Intend to do major 
amputations only in the presence of hopeless 
gangrene or sepaa which endangers the life of the 


1 Peripheral nerve block is an effective method 
of controlling rest pern In patients with advanced 
obbterative vascular disease 

2 Besides controlling pain, the circulation to 
the part mav be increased because the amesthetk 
area Is also deprived of its vasoconstrictor nerves 

3 Local infection in open lesions is more 
easfly controlled because frequent antiseptic dress- 
ings can be done painlessly 

4 The general condition of the patient im- 
proves with the relief of pam and other con- 
servative measures become more effective. 

5 The operation requires careful technique, 
asepsis, ana should be done in multiple stages 
Under these circumstances complkattons are few 

6. The nerves may either be injected with 
alcohol or crashed The latter method is mean 
simple and equally effective, although the nerves 
reg en erate more raptdlv 

7 V* e believe that this procedure has more 
than halved the number of necessary major 
imputations, and more than doubled the number 
of successful minor amputations It also has 



f'W 5 E*d- result, C**e >6 (Table I) After mol Lyle 
eatnea. minor aayuUtjuu*, and repeated aerv block, tW 
Lnl, third, and fifth ton of tba right foot and tb* thud 
to* ct the left foot were *1x7*1 tiled before they beeuo* 
Involved 


increased the number of cases in which no ampu 
tatson is necessary We would particularly em- 
phasize the striking reduction In bilateral major 
amputations in this senes. 

8 The results are better In the patents with 
throtnbo-anguUs obliterans than in the arterio- 
sclerotic group Patients with pulsation of the 
popliteal vessels do better than those In which the 
vessel is obliterated at this level 

9 Amputation of rm In volved toes is an effec 
tive prophylactic procedure in selected cases If 
the vasomotor index Is high, lumbar gingbooec 
tomy should be done after the peripheral nerves 
have regenerated m certain cases 

10. Unless hopelesa gangrene or infection suffi- 
cient to endanger the hfe of the patient is present, 
this operation should be tried before restating to 
a major amputation It tf not indicated in the 
early treatment of obliterative vascular disease, 
but should be used in advanced stages after other 
c o n s ervative methods have proved inadequate 
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URETERO -INTESTINAL IMPLANTATION WITH DRAINAGE BY 
EXTRAPERITONEAL CATHETER 
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I N 1925 Smitten reviewed 755 cases of uretero- 
intestinal implantation reported in the litem 
ture with an average surgical mortality of 
33 6 per cent. Twenty nine per cent of the pa 
tienta died of peritonitis and 23.4 per cent of 
severe pyelonephritis Shock and pneumonia were 
common complications The course of patients 
surviving the operation was not given. Doubtless 
man> of them dted of ascending infection or from 
slow renal obstruction 

This is a good representation of the experience 
of others. To put tne ureters m the bowel always 
involves the two risks of infection and obstruction. 
The facts that birds and tome reptiles normally 
have ureters ending in a cloaca full of pathogenic 
organisms and that many surgeons have been 
successful in imitating this anatomical relation 
ship to the extent that patients live mans years 
with neither of the two complications account for 
the belief of many surgeons that a method which 
will rolmmue these great risks will be found 
Surgical efforts thus inspired go in waves and 
there is one of limited enthusiasm sweeping the 
country at present 

Almost every conceivable idea to prevent in 
fection and ureteral obstruction has been tried 
One of the important causes of failure with mon\ 
methods has been the obstruction to a free out 
flow of urine caused by the congestion and oKiema 
at the site of implantation Temporary obstruc 
tion from this cause may be the starting point for 
an acute obstructive pyelonephritis with multiple 
abscesses. If onl\ one ureter has been trans- 
planted this renal infection may subside and the 
kidney recover when urine begins to drain freely 
following the disappearance of the local redema. 
If bilateral transplantation has been done, the 
condition is much more senous Statistics clearly 
show that in case of exstrophy it is safer to trans- 
plant one ureter at a time In old people with 
cancer of the bladder however, every extra stage 
of surgery multipbes the nsk by that much and a 
techruaue is needed which does not increase the 
risk if both ureters are transplanted at the same 
operation. Higgins s modification of Coffey s tech 
nique III 1 and Poth s modification of Higgins s 
technique* arc good for two reasons, ana have 
been performed successfully In the first place 
the bowel is not opened and the technique is 
aseptic In the second place, unne drains natu 


rally into the bladder and the intestinal wound 
about the ureter heals without contamination 
cither of unne or feeces and without producing 
unnary obstruction caused by the erdema of 
surgical trauma However drawing the ureter 
over to the rectum for anastomosis without di 
viding it may be difficult sometimes and if 
the ureter is on tension when the operation is 
done, the ureter may be found detached at the 
second operation and the whole purpose be de 
feated. 

fntitin Tha ureter* are aepoaed but not dnided A portnc f 
each n mbeddad m ■ eatable channel of the recucuUr ],j*r Vicoed t 
lb* mhtnvccaa Tk* fcxkic* inUtt_u»-ajrler«l Utah (tanlm to hcneti) 
n placid Uriaa dr ina aatwnlty unUl the h widen Uitcfc cut» thjoa^h 
Second Uajn Lack ureter a dmcW jut Mow tba port** wtaeh bu 
bee* imbeddad. 

Fim Ua« TV areten an nmbatklad n alarer bat the luddaa 
UUch a not «ud TV# hrev-n W tki aretCT m Dot ennv-rted inth the 
hone* of tb* board >t tfan tim* Second itut An openmj of the 
»r«t*T lato tha boa el a raid* »iLh eamrry paaaed up t£* aretcr alter 
ru Arldoo below the porboa imbeddad and thu cautery u drum on 
oat by an a — t a a t tbrooffa a prodoaeopt W tha rectum. 



F% 1 Tike right ureter la dilated and atraj^ht and the 
pyeiogTain abo* t carlty forma tion. Indicating tuberculcwa 
Tje urine from the right kidney ahowa tuberdc bacilli 
7f’ rrc “ questionaUe involvement of the upper pole on the 

left The nrine from the left kidney u nejaUie 
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V, Tbf mmWra B ErtnpenttortJ eiposurt of the ureter mhjch 
i* tod drrxled war tie bladder sfter the perttocann h*» b*« 

cpeoird od the abdomen UMperfed, u iJwn la Fiji trt $, *ad not at th» 

rta«t 



A sell Loom method of dhinkm of urine 
during the penod of healing is nephrostomy 
Preliminary drainage bv nephrostomy reduces the 
mk of imptmtatian but sods another operation 
Of 7 patients on whom this was done 6 survived 
The i who died (i days after bilateral Implants 
tkm, by Coffey a catheter tcthmooe of shock and 
acute dilatation of the stomach) had an extensile 
carcinoma of the bladder and urethra. Unilateral 
im plan taboo was done m each of the 6 patients 
who recovered Each had one Udnes and a con- 
tracted tuberculous bladder nephrectomy for 
tuberculosis having been done sometime pre- 


viously ra all Two are still filing comfortabh 
i lived for 3 months and the others for ova - a 
vear Four of the 6 patients (Bed of Doo-surgicai 
causes long after operation and, except m 1 
patient, the cause of death was unrelated to the 
implantation. One died m 3 months of miliary 
tuberculosis (autopsy) 1 In 13 months cf nfto 
tided lobar pneumonia (autopsy) 1 in 3 I** 1 * °* 
unknown cause (no autcpsy) probably renal 
insufficiency and 1 in years of calculoui 
anuria (stone In the implanted ureter) (aotcpsr) 
Nephrostomy was truncated in these case s of 
tuberculosis as a therapeutic measure ra itself 
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Fig 3 Tbe peritoneum hu been loosed alongside tint portion of the 
pelvic colon favorable for ureteral anastomosis and tbe ureter after divi 
non pear the bladder li drawn out through this lndston 


regardless of its relationship to ureteral implanta 
Uon. Finding that the remaining kidney is free of 
tuberculosis, demonstration of a fairly normal 
ureter and of restoration of function when it had 
been reduced before nephrostomy give the indi 
cations for implantation of the ureter Patients 
with contracted, hopelessly involved bladders 
get along quite comfortably with simple nephros- 
tomy Three such patients are now living 5 
1 and 1 years respectively with syraptomleas 
bladders and nephrostomy drainage, one because 
he prefers the nephrostom\ tube to another 
operation and the other two because tbe lower 
ureters are so badly diseased that the operation 


never has been proposed. However nephrostomy 
should not be the routine procedure in this type 
of case The soundness of the re mainin g kidney 
and ureter can be determined by testa of total 
function and excretory urography even when the 
ureter cannot be cathetenred and the ureter 
can be implanted at once without preliminary' 
nephrostomy Recently a patients, each with a 
nephrectomy for tuberculosis, and a tuberculous 
bladder but with good renal function and a 
normal appearing ureter have weathered direct 
implantation of this solitary ureter by a simple 
seven suture method without drainage (to be re 
ported) The other tuberculous patients in poor 
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F»t 4 The orntr u tnowd u hah at pc«iUe under tbe pmtooral fapand a 
retention catheter it loaerted Tbe eod of tint u brought out ittim^ e nl ooeaflT 


condition »uccumbed from nephrostomy alone inrreon for his faithful prolonged itudy of the 
Drainage b) preliminary nephroatomj ihould problem, it *bould be aald that be himielf re- 
not be regarded at a stage of oretero-mtestmal garded tha method aa imperfect and at tbe time 
implantation It only complicates tbe problem of ht* death wa» working for a better one The 
b) adding more surgery It nai, however it* own catheter which t* tied to the ureter and therefore 
nxllcatiooi In *ome patient* wearing a nephroa- cannot be withdrawn until tbe ureter ilotiebs off 
tomy tube nretero-intestmal implantation may Ii in Itself a cause of compbcatioo*, tome ot which 
become indicated and the fact that good drama ge may be fatal Trouble originating directly from 
already t» established lower* the riik of operation tbe cm tbe ter occurred in 6 of my 15 patient* 
Coney 1 enthiaiaim over tbe result* of catheter operated upon by tht* technique and 1 died m 
drainage (technique II) a* a preventive of ob- consequence of *uch compile* tloo Table I 
it ruction, thu* permitting bilateral implantation Ertraperitcrneal drainage after ureterotom> fur 
at one operation, ha* led to it* trial bj 1 great stone at any portion of tbe ureter 1* a commcc 
many inrgeon* In memorv of the debt owed thl* experience of urologkt* When Coffey first dn- 
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Ftj 5 The ureter has been implanted by technique III 
o f Coffey *nd tbe rite of implantation u covered by the 
fkp of peritoneum, learmf the retention catheter to drain 
ertrapentoneally 

cussed the aseptic advantages of the hidden 
■uture (technique m) it occurred to me that 
atraperitODeal drainage as after ureterolithot 
om\ might be used to advantage in conjunction 
with this technique The trial of this method 
has been made in 3 patients with a good result 
m 2 but a fatal complication from the catheter 
in the third The cases are reported in order to 
place on record this modification of method and 
at the same time to condemn iL A retention cath- 
eter m the ureter draining extrapentoneall^ 
came* the same element of danger as Coffeys 
Technique II with catheters draining transrec 
tall) Tbe accompanying illustrations explain 
the method a* well as would description m detail 

CASE REPORTS 

Cak i lira C aged 41 year*, complained of frequency 
And nocturia for 7 month* (June, 1911) 

\ cy*to*cop 4 c examination on December 18 193* 

•her* ej tbe bladder to be tmall and contracted with a 
cipidty of xoo cubic centimeter* There «n cedema 
•bent tbe ureteral orifice* Tbe wall 0/ the bladder wu 
reddened The right kidney was loaded with pu* which 



Fig 6 niratrate* bow tbe area of implantation can be 
drained retroperitoneally 


wu poaitire for tubercuiott* The left kidney »howed 5 to 
10 white blood cell* per high dry field The aod fut te*t 
wu negative The pnthalem teat *howed tome diminution 
of function on the right ride Tbe total function wu 43 < 
per cent In one half hour Bilateral pyelogram* re\ealed 
cueocavrroou* tubeiculori* of the right kidney and were 
fuggeative of tome involvement at the upper pole of the 
ldtudney (Fig 1) 

A nght nephrectomy *»i done on February r 1933, and 
thepethological report thowed tubercnlo*!* of tbe kidney 

Tne patient ■ postoperative courae wu uneventful ex 
cept for a *mall ruematoma m the poiterior angle of the 
wound which wu drained adequately At tbe time of dis- 
charge, there wu no elevation of temperature There wu 
a tmall tinu* of the posterior angle of the wound, draining 
very llule The phthalein te»t thowed first hour * per 
cent tecood hour 30 per cent, total, 31 per cent. 

Tbe patient wu readmitted on OrtobcT 19 1933 com- 
plaining of marked urgency and frequency to that the had 
to rieep cm a bedpan Tbae wu comtant tevere pain in 
the lower abdomen The tymptom* had been worae riucc 
nephrectomy The nrine wu cloudy There bad been no 
ton of weight and no respiratory tymptom* 

The bicod count aborted red blood cell*, 5 1 million 
hjerooglobin, 95 per cent blood p ream re 155/80 Tbe 
urine wu cloudy without albumin or tugar but wu 
leaded with white Wood ceO* Phenafsulpnonphtliaiein 
teit on October 20, 1933 thowed firat hour *0 per cent 
•eccmd hour 15 per cent total, 35 per ernt 
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Fi* 7 Excretory aragrani (5 mum la) of the firat p* 
twnt a jru after uretero mteatuml implantation 

On October OJA, U»a*ptaatatio« of the left oretn 
into the rectum wu dene under *p*nal aruntbeau with 
P* orntn Tbe paUenfi Wood preawre wn (tojji 
at the beginning of Lb# operation after tie rpteal aiwre- 
tbena and 104/54 at the end of the operatic* Sh* left 
tb* table m fair c ondit i on Her tystnbe Wood preawire «u 
70, one half hour after operation The patient responded to 
glncoae admmitrred rotia enomly 

Opera tree procedure An abdominal indaion aaa made 
dmhtly to the left of the rmdline Tbe ureter a aj erpoaed 
(Frg 1) by rf i a a riXun up the penlooetnn abort the brna 
of tb# prirea Tbe pentmeum then waa opened ld Ime 
with the tbdnmmal Incmou Tt* inteabnea aer* packed 
Wf The peritoneum waa alit u near the pdrtc colon a> 
ponubl* and the areter drawn through tb* opening (F* 1) 
A ■nail longita dm al ibt vat made to the ureter hun la the 
areaefth penKueal flap (Fi# 4) A No o catheter aaj 
pot through mto the ureter Tb* datal end of tba catheter 
wai be ought out through the abdominal wound tbe 

peritoneum (Fig j) Unne »u *rt-n to tiwHn out from 
the catheter The urater wti implanted at tba selected 
area m the bowel, Coffey 1 * teebrnepa m being used 
Drama were placed itU ripen tuoeaHy (Fig 6) and the 
wound *u doaad with retention auture* of a ire 

Tht catheter drained well On October a catbete nxe d 
ipedmei of anoe abowed whit* blood crib per hath 
dry bald, 7 red blood c#fb per high dry field, and a few 
rode Tba unne waa a l ka line Tb# ureteral catheter wai 
rumored an Nornub«r x tbe unne wai all draining through 
the mound Tbe afool was aoft and formed Tb# patient 
began p — H unne by rectum il daya after the implan ts 
bon, and, within 6 daya, tb# unne waa paaaed entcrefy by 

Tbe patient wa# discharge,! on Noramber 15, 1955, 
afebrile, and with all the arm# bemypaaaed by rectcp, 
the benrd increment* mere tegular Tb# wound waa well 



Fg S Excretory urogram of tba second patient t week* 
after opera Lire Tie (eft fadney and ureter abow anwl 
fcnctioo and appearance the right, poor fanctfe* and 
dilatation Tbe i n t arn and peh 1 c cola* aie outlined 


healed except for nmr la/rctioc at the lower end The 
pain In tb# bladder waa rebex cd She haa been men *et nal 
timea and r et nama well and Comfortable (1 year) Fgure 
7 ahowa tbe laat excretory aregrun 

Case 1 Mo L B aged 3 jean, entered tbe ho^atal 
on October 5, igjj There had been three pi emu 
entree*, two in May and a thaid m June, iqjj \t tbe 
tuna of tbe firtf ailminai a dtmjjood* of epadermwd 
carcinoma of tbe vagina had been mao# and tbe aobaeriaent 
entnaa were for tbe purpoae of X ray and radmm tberapj 
Thu cocsatrd of appronmatdy 5000 milbcnne hour* W 
radium and 10 X-tar treatmeata Her prugrem had been 
followed doaefy m the t\ ocam'i Cbm: 

Since July 1953 ib# had had a foal eagmal dachane 
Part of the srvere kiwu abdominal pam bad been rebrntd 
by X ray therapy but bad recurred with fncreaaed ateadty 
aereral a e#ta before the prment admhJoo Thapamwa* 
coutmxuuA, waa mad# wocaa by e ae rtaoc, and teemed rao*t 
severe at might Jt mnJ r nl tbe ngbt kraer qmdrant of 
tb# abdomen, the back and tbe right hg> Tbe patient wai 
atill abl# t be up and to do part oi her hoasawort Jfod- 
erata bleeding from th# wagw* crrer a period of 3 to 4 
howri occu r red 00 October tj She d e r tl oped unaary 
freqaency and nocturia four or £ a tan 

The fJrrdfd twamtUta wtt emeatuDy aefttrn t-tapi 

for the local coaditicrm The bdome* allowed normal 
coutowr The panmeuha waa fairly fixed Thera wai i a* 
old, well healed aaprapaWc acar No name* were P*lp# hl e 
There wai cocmVnaWe teodeniest errer tb# entue ngw 
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Fig. 9 The left ureter and kidney of the second patient 
K, Show* the ureteral opening Ld the bowd B The kidney 
b odlher Infected nor it* pelvis dilated The entrance into 
the intestine appear* to be direct and not oblique 

tide of the abdomen. The liver edge **» palpable ot the 
costal margin There wM tenderness to pressure over the 
right saero- iliac Joint On pelvk examination the vaginal 
vault waa found to be contracted The cervix wm small 
The area of the right vaginal wall waa puckered and 
relatively well healed Became of thia fixation, nothing 
die could be felt beyond it On rectal examination to the 
right, the parametria] region waa found to be filled with a 
fonaiuped maw which extended outward and backward 
to the wail of the pelvis Pressure on tin* region canoed 
pom. The rectal lumen waa not appreciably encroached 
upon The blood prewure w*j 1:0/70. 

The laboratory finding* were aa follow* blood count 
red blood cell*, 4,100,000 white Hood cell*, 4»®oo differ 
rttlol polymorphonuclear*, 68 per cent amall lympho- 
cyte*, *0 per cent large lymphocytes, 1 per cent eorin 
cpbBs, 4 per cent, mononuclear*, 6 per cent blood Wawer 
monn test, negative mine, negative \ ray examination 
of tbe pelvis on October 18 showed no evidence of roe- 
tiUivj to the bone 

On January s a laparotomy waa done by Dr Lynch for 
the purpose 0! exploration, the release of adh es i on s, and a 
right salpingectomy Palpation of the parametral repon 
revealed that on the right aide a mass extended outward 
from the vaginal vault toward the tide* of the pelvis 
This did not seem quite to reach the pelvic wall It waa 
firm and very slightly movable The left p* ram et rial con- 
nective tissue wo* soft with no evidence of growth No 
glands could be palpated In the pelvis Because of the 
patient s youth, it a as felt that it would be wi*e to attempt 
to remove the entire uterus, upper vagina, and bladder 
This of course could not be done without prtnminarv trans- 
plantation of the ureter* Tbe writer was called in to 
complete this p*rf of tbe operation and a Water*! ureteral 
transplant to the sigmoid wo* done the Coffey tech- 
nique HI being used, supplemented by bilateral trreteros- 



Flg 10 Hr* wing of the successful Implantation on the 
left ride ln Case * of 8 months duration 


tomy with extra peritoneal drainage by catheter aa In 
Case 1 

Tbe patient's postoperative course waa rather stormy 
She developed a I weal fistula through the wound and then 
an Infection of the wound Her temperature continued to 
nse to j8 and 39 degree* (1 for many day*. 

On January is. excretory urogram* showed a r*i rurally 
functioning Wt odney bat hydronephrosis and hydro- 
ureter with a poor function for the rignt kidney (Fig 8 ) 

On January 13 a right nephrectomy was clone Con 
slderable pus was found in the retroperitoneal area Itnme 
diately surrounding the kidnev and down the course of the 
ureter The kidney appeared to be large. When opened 
the pel vt* waa filled with pus MicroacopfcoDy multiple 
cortical abscesae* of the kidney with chronic pyelitis and 
ureteritis were found 

After irrigation and doklnlxation of the wound, the 
patient s coedition rapidly Improved and the temperature 
returned to normal The kidney Incision was almost healed 
at tbe time of discharge however thick, grumous foul 
Knelling material continued to ooie from the mrdline 
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wpraputwc im»m The fiatuloua trad m extremely 
im*Jl Pel K examination on February 6 thawed (be 
vaginal mu to hav increaaed markedly in lire and to 
occupy practically the entire rtght lateral i lgioal * ill. 
Rectilly it citendrd backward end to the Uteri 1 wall c4 
tbe pd n Preware open it produced marked pain TV 
growth m olnwaiy beyund any poembdity of farther 
turgerY Pun from the n*ht pel ic repo* required r» 
pealed <io*ei of opaatea for relief 

At the tune of dtachargr on Feb nary 16 the paUenfa 
appetite had returned, the had begun t cam weight and 
»he wa» itroof enough tostm chan lor a abort tuna 
each day 

After leaving the hoapttaJ abe ru aanfortabt* e xcep t 
foe pam in the right lower goadrant mpnnng for relief 
from to i l fraina of codeine two or three tract daily 
She re entered tha hoqataJ on Jaly jr o U became of 
low term hxt itexiim re* Iran the vagina Theae rmrned 
in aptte of vaginal pack*, and the patx-at died on Aagu*t 

Aatopxy ibowcd umaeiuu a fine adbeawau between the 
canentum and the abdo mina l tear The omen torn waa 
adherent m tha pehm Omental fat w»i Hub and yellow 
There waa bo free fluid Thera were DameroxM adoenooa 
in the r i g ht kidney loan and a boot the ctreum Thera araa 
a mail «tump of appendix, centimeter long, covered by 
•dhewoca, th roach which the cecum waa pulled med»f- 
ward toward tha hmte of the roeaectery of the ilemn 

KkIdcti The right kidney waa abaci t The left kidney 
waa freely movable and mi ro un ded by a thin layer of 
penrenal fat It weighed i*o mma and waj amewhat 
pale but po aa et a ed Dermal mar tine* The cortex waa o 7 
centrroetCT thick and the pyrmmidi were normal The 
pelna waa about Domud in nrt but the wall waa flbroOc 
and thickened t 01 crettmeter Tha wrfler waa anaa 
tomoaed to the cgmoad ra the pelva, an eod-A ode 
anaatornoaia, * hich waa patent tirorarh collapwible open 
i*g which eaady admitted a j millimeter probe The 


arrtrr entered the agpnoad at about a nxht angle and the 
uni* waa very firm (Fig p A and B) There waa ao exceaa 
areter extending rnt the bowel Tha nreteT waa aomewhal 
dilated, just abov e the aaaatotnoata, roeaaanng o 6 ceati- 
mrtrr rn diameter for about ooe-third of tV datawce, 
above which it wwa o 4 centimeter in diameter The wan 
aaa lightly Uuchenrd, omfonnly It the pel nc bora the 
meter waa adherent to the tumor aiaaa (rot wa» not raifcfy 
coeatneted dot invaded (Fig reO 

Thera aaa a hard nodular matt trr\ ofamg the poatrocr 
twn-thtrda erf the agma Thu waa moat e ueu*' ow the 

ventral wall It waa thick, fixed, bad a aecrotle akrerated 

palace and cflacharged a foul aemaanfumeoua erwtilc 
Tha ermi waa entirely eroded or replaced by the tnmar 
The neck erf tha uterus waa hkewua eroded tad replaced, 
tumor battle extruding well mt the body erf the ntd*, 
the lumen 0/ winch waa obliterated by tba growth Tae 
tun xrr maaa had invaded the bladder waD ertenwvelj 00 
tbe ragmal and Dterinc aurfacei 
Cutj lira A aged M > eari, had her hnt attach erf 
hematoma j years befoaa entry The ttacLi recurred with 
m ae aa lng frequency becoming aeveia 3 to 4 rpentha ago 
V targa tumor orf tha bladder waa fcrond at cratoaetgMC 
exammaticai a avootha ago Thu waa folgnra ted three aep» 
rate trmn without ranch rtgrejocn On January 6, alb 
the right areter waa tranaplanted to the ugroofd, wit* 
a aretrroatoeny dram, above tha ircgrfant, which came 
out through tba mediae mam* ertrapetitnwealy t »w 
bladder waa removed Tbe patient waa fa poor cmhUM 
in the muttr f and tha left areter which had berorurOaUy 

obat rad rd by the tnmor In the bladder waa braWgkt to 
akm at tbe end orf the operation Tha patient erordrd ox 
naxe t>.n about 700 cuiac centhnetera ol anna *»ckh* 
bown She developed tynr«ute» and paralytic lira wna 
/real vomiting A aaaal lobe wwa aaed for j or 4 
with cnrwtant tudym, frctl matrrml being a^xrt trd __ 
patient faded rajadly drmng tbe last j iija, 
tirwoaia and tcnmaal broodiopwrniwocia Noa protca 



Fig is a, Photomicrograph of a serial section » bowing the nght ureter entering the sigmoid in Case 3 b IIlgbeT 
powered photomicrograph showing the inftamrr*tory reaction The ureter show* atrophy and necrosis at the point of 
entrance through the sigmoid a subacute inflammatory reaction U aeen extending in all the coats of the bowel 


n trogtn was 61 5 > days before death Death occurred on 
January 19 1934 

The autopay (by Dr Boland) was limited to a slight 
lengthening of the midUnc abdominal incision, which 
showed very little healing and much induration as the re 
salt of so inflammatory reaction The bowel showed s few 
loops plastered to the manoo, forming a tmall pocket hold 
mg an inflammatory exudate The pelvis was greatly dis- 
torted because of the absence of the bladder and, m this re 
poo, there were several hundred cubic centimeters of a 
thick purulent material which had collected m a pocket 

The gastro-mtestlnal tract was examined f rom the cesopha 
gus to the Tectum, and aside from the local reaction around 
the njmosdostomy there was little evidence of abnormality 

The left kidney weighed t 6 o grams and war surrounded 
by a firm, penrenal fat which showed evidences of slight in 
fLammitioo The left ureter eras greatly dilated and bluish 
red in color The surrounding pearl-ureteral tissue Ifkewne 
was involved by Inflammation This ureter led to the stab 
wound in the left lower quadrant, an d passed along the bnm 
of the pelvis near the end of the left broad ligament and left 
ovarv into the abdominal wall \t this point a drain en 
tered the ureter and tha ureterostomy apparently had been 
functioning On cut section the left kidney ahowed an acute 
purulent reaction in the pelvis, extending into all the calyces 
and into the parenchyma The kidney itself was relatively 
large and soft The capsule could be stripped The demar- 
cation between cortex and medulla was not clearly evident 
The right kidney was likewise greatly enlarged and was 
surrounded by perirenal fat show ing inflammatory changes 
This ureter was greatly enlarged and similar to the left 
ureter The ureter below the drain was relatively small and 
contracted, and did not show the inflammatory reaction 


above noted (Fig nAandB) The sigmoid, when opened 
•bowed a tag of necrosing ureter extending into the lumen 
Serial sections were made of this Juncture because very 


little could be made out grossly (Fig is) The right kidney 
was slightly huger than the left weighing 300 grams, and 
showed all the changes found m the left kidney In addi 
tiou there were multiple, small, scattered cortical abscrases 
The parenchyma of the right kidney was distorted by a 
marked purulent inflammatory reaction extending up from 
the pelus There were many small scattered abac esses 
throughout the cortex and medulla A few old scars of an 
artenoscl erotic nature were present The acute reaction 
extended mto the capsule The cortical abscesses and the 
marked reaction were not seen In the left kidney but It 
showed an acute, gangrenous purulent pyelitis with the in 
flirrmulioo extending mto the adjacent fat The right 
ureter above the ureterostomy showed a xone of acute nee 
rasa superimposed 00 a chronic Inflammatory reaction, and 
there was an acute peri-ureterita This ureter below the 
ureterostomy was undergoing atrophy and necrosis prob- 
ably of an lnfarcted nature Serial sections were made 
showing the right ureter entering the ngmosd (Fig is) 
The ureteT showed atrophy and necrosis, and at the point 
of entrance through the Bgraoid, a subacute inflammatory 
reaction was found extending in all the coats of the bowel 
with a localised peritonitis The formation of scar tissue 
had begun in this region 

SUMMARY AND CONCLUSIONS 
The postoperative course of the first patient, 
and the perfect implantation on one side with 
normal ureter and kidney (Figs 9 and 10) found 
at autopsv 8 months after operation in the second 
patient encourage the belief that extra peritoneal 
drainage bv ureterostom) and ureteral catheter 
in conjunction with implantation of the ureter 
mto the bowel b> the hidden perforating suture 
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■** Cc£e* a a method bv which bilateral imp-in- 
tat*on rnJ be saf The catheter five* free 
drarvige caul the rcrcrt cats through Opposed 
to tha are the ur-e-fect c.-aczce and acute 
pvcnephrocs *h_cb wa* pre*er,t on the njht 
Cue m the wcord piaent anJ the tsdin? at 


aatoprv of the acute creteritB and the cecma 
above the crttmu rav and of icrd tfxT 
non be jw in the thm5 patient, a ccenpSataxi 
whxh iru apparentlv caused bv the retention 
catheter Thu method, therefor cannot be 
recommended- 
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ANTERIOR GASTRO-ENTEROSTOMY BY THE SHORT LOOP METHOD 

C E. REES M D FA C^-, Sam Dieoo Caixtoimia 

Qodc 


P ALLIATIVE operations often are indicated 
in cases of obstructive lesions of the atom 
ach Posterior gastro-enterostomy has 
long been the operation of choice in such cases- 
If its successful completion is not possible, how 
ever some other metnod must be used. The clas 
si cal anterior gastro-enterostomj is a poor second 
choice on account of the frequent complications 
which follow its use namely obstruction and ul 
ceration at the site of anastomosis or in the intes- 
tine near the anastomosis. Entero-enterostomj 
in conjunction with anterior gastro-enterostomy 
lessens the possibility of obstruction but compli 
cates the physiol og> of the intestinal tract and 
lengthens the operative procedure m a case which 
may be already a bad risk.. We wish to present a 
short loop method of anterior gastro-enterostomj 
which offers the advantages of the posterior 
gastro-enterostomj and avoids some of the dis- 
advantages of the classical anterior operation. 

Recently In a case of an irremovable obstruc 
Uve carcinoma involving the mid portion of the 
lesser curvature of the stomach we found that the 
lesion had extended Into the posterior wall to such 
an extent that a posterior gastro-enterostomy was 
not possible The anterior wall was free from in 
filtration. It was decided therefore to do an ante- 
rior gastro-enterostomy but to make the anas- 
tomosis through the mesocolon b\ a short loop 
method and thereby avoid the usual long loop 
which would have to be drawn anterior to the 
transverse colon. 

The stomach was separated from the trans- 
verse colon by ligating the gastric branches of the 
gastro-epiploic artenes of the stomach in the gas- 
trocolic omentum This opened the lesser pen 
toneal sac and freed a major portion of the greater 
curvature. The transverse colon was then drawn 
through the abdom inal mason and an opening 
was made in the transverse mesocolon. The ante- 
rior wall of the stomach above the obstruction 
was drawn through the opening in the transverse 
mesocolon and one part of a light gastro-enter 
ostomy clamp was applied The stomach prox 
vmal to the damp was sutured to the margins of 
the mesocolon so that after the colon fell to its 
normal position these sutures rotated the anterior 
wall of the stomach In this way the portion, 
which was superior was brought Into a lower 
plane and the portion to be anastomosed was held 


in the new position. The jejunum just distal to 
the ligament of Treitx was located and placed m 
the other portion of the gastro-enterostomj for 
ceps. Then the antipenstal tic anastomosis was com 
pitted. The upper portion of the jejunum mid waj 
between the mesenteric and the antimesentenc 
border rather than the an timesen teric segment 
was the portion placed m the damp This avoided 
a rotation of the intestine In the axis of its lumen 
following anastomosis. Finally the anterior wall 
of the stomach above the anastomosis was sutured 
to the transverse colon along the line of the gas- 
trocolic omentum from which the greater curva 
lure of the stomach had been separated. 

The patient made an uneventful recover} He 
had no nausea or vomiting and to date, 8 months 
after operation has had no untoward symptoms. 
Deep X ray therapj was Instituted 3 weeks after 
the operation was performed 

The technique of the operation bj steps is as 
follows 

1 An upper abdominal incision following the 
method advocated by Sloan is used 

a The greater curvature of the stomach is 
freed from the transverse colon by ligating the 
gastric branches of the gastro-epiploic artenes 
directlj below the chosen site of anastomosis, 
thus giving entrance to the lesser pentoneal 
cavity (Fig 1) 

3 The colon is drawn out of the memon, tens- 
ing the mesocolon which b opened between the 
colic vessels sufficiently to allow the anastomosis 
to be made. 

4 The an tenor wall of the stomach b sutured 
to the upper margin of the opening in the trans- 
verse mesocolon with interrupted chromic catgut 
sutures placed about three-quarters of an inch 
apart (Fig 2) 

5 The an tenor wall of the stomach is drawn 
through the opening of the mesocolon and held 
bj a light gastro-enterostomj damp Then the 
re m ainder of the ope ni ng in the transverse colon 
b dosed by lutunng it to the stomach proximal 
to the clamp 

6 The jejunum b located just distal to the 
ligament of Treitx and a short loop b placed in 
the anastomosis damp m position for antiperi 
staltk anastomosis (Fig 3 A) 

7 The anastomosis is closed by three contin 
uous sutures of chromic catgut, the first layer 
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F’n Short loop anterior twtro-enterortonn- Opening lot leaaer 
p m tlmeal canty tW*ijh c»»'iDCaJ>f omen t *ta bj ligation a ndncUoo 
of [tune brancoe* of g»«ro cpfpfcae artrnr* 



1 1 ^. » Short loop anterior puiro-enterarto-wT c ntdrfn* of atomach t 
nvir fri m of opening i* tranter** roeaceoJon 



REES ANTERIOR G ASTRO- ENTEROSTOMY BY SHORT LOOP METHOD 1127 



Fig j Short loop interior gaitro-enteroatoTOy A Short loop 
of jejunum plxced in in*itomo*i» dninp B ReUtive powtfon of 
jejunum to itomsch after completion of operation C Appearance 
of completed operation from below — Similar to poitenor putro- 
enteroatomjr except that the anterior Instead of the posterior wall 
of the stomach Is anastotnoaed to the Jejunum 


including the scrota and the musculans the sec 
ond Ia>er including the serosa musculans and 
submucosa and the third layer including all three 
layers at an over-and-ovtr iurm astatic stitch 
(Fig 3 B and C) 

8 The area on the colic side of the gastrocolic 
omentum first detached from the stomach ta 
then sutured to the antenor wall of the stomach 

9 The abdomen is closed without drainage 


classical antenor gastro-entero*tom\ in those 
cases in which a poa tenor gastro-enterostomy Is 
not technically possible 

We believe that the method which is here 
presented offers the advantages of a short loop 
postenor operation and that it avoids the disad 
vantage of the possible complications which 
usualh accompany the long loop antenor gastro- 
enterostomy 


f ° r 1 ^ l00P P 31 ?' Su> '«. G A. A new upper ibdominxl Inckiou Saxg 

enterostomy » presented as a substitute for the Grate, fc Obst ion x*. 


Gyatc. fc Obrt 1917 45 67&-6&7 
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MESENTERIC CYSTS 1 
A Baier Discussion akd Repoet or T rrarr. Cases 
CHARLES S ROLLER, 31 D F ICS Cotcsi, Cuntwxrt 


P ROBABL\ tbe first cyst of the mesentery 
was described by Benivxnl, a Florentine 
uutomist of the sixteenth century He 
discovered tbe tumor at autopsy and recorded It 
as an anatomical curiosity The lesion is suffi 
oentlv uncommon to arouse considerable Interest 
whenever encountered Posoibb about coo cases 
are recorded in tbe literature In 1033 In a very' 
tine review Warfield found a total of 139 reported 
cases since 1930 Carter lQ 1931 estimated that 
between 300 and 300 cases ware recorded, while 
Flynn in 1930 thought the literature contained no 
more than $00 cates at the most Judd states 
that m 820,000 admissions to the Mcno clinic 
hospitals, onh 35 cases of mesenterre tumor were 
found and only 8 of these were cyst*. Therefore 
in this c li ni c the Incidence of mesenteric cyst was 
less than 1 per 100,000 admissions, while a tumor 
of some kmd was found in the mesentery id i of 
some 35,000 cases Tbe Massachusetts General 
Hospital has a record of only 6 cases from 1000 
to 1936 The University of California Hospital 
has a record oi 1 cyst and 1 tumor p! the mesen- 
tery in 93 511 admissions, since 1906 The 
Children s Hospital Los Angeles, has 3 cases 
recorded all In females, and all occamng In tbe 
last 3# rears, in a total of 11,435 admissions 
during the same penod Los Angeles General 
Hospital has a record of 1 case m 188,931 admis- 
sions in the last 5 years Lane Hospital reports 
3 cases from 1911 to 1933 in approximately 77 000 
admissions Tbe New Harborview Hospital 
Seattle has do record of a mesenteric cyst in 
27,000 admissions, and approximately 13 Hu- 
geous and pathologists In Seattle have do record 
of a case 

Warfield found m 139 cases tbe sex distribution 
as follows 

Cases 

Famle 7 

Mile 37 

Unknown * 

V) 

Nine of tbe cases were in infants under 1 year of 
age and 31 were In children from 1 to 10 years of 
sge The age group from 30 to 40 showed the 
greatest loeidenee, u case* I h aw encountered 
3 cysts of tbe mesentery on my own service of 


about 900 surgical admlmooa, during the hat 
3}4 years or 1 In every 300 cssol Two were 
cases of intestinal obstruction, with tbe cysts as 
the etiological cause, and the other was a sm*U 
cyst, possibly syraptomless encountered during 
an operation for recurrent appendicitis. AD oc 
curred In males, all were undiagnosed before 
operation, and all were found In the mesentery 0/ 
the ileum less than a meter from the ileocecal 
junction. In the literature, women seem to be 
affected about tw ice as of ten as men Stat emen ts 
appear that tbe diagnosis fa never made before 
operation. However correct pre-operative dbg 
noses were made by Hawortn, 1930 BertoUm, 
rgti and lata - by Alof In 1937 and Flatted 
1930 and others 

The history of these cysts has been well divided 
into foor periods (1) 1707 to 1850 when the 
lesion was only discovered it autopsy (1) from 
1850 to 1880 when an occasional cyst waj opi- 
ated upon, but there were do recoveries (3) from 
1880 to 1 000 when operation was beginning to be 
followed by a few jemmies and U) from ipoo 
on when tbe condition was becoming definitely 
known, was more succeufnDy treated, and oc 
casionally diagnosed before operation Paonhly 
it tt the rarest tumor of the tbdocDen It may 
occur at all periods of life from infancy to extreme 
old age. Textbooks refer very briefly or not at 
all to tbe condition, and many sur geons of wide 
experience have never encountered a case. 

The cy sts may vary in slxa from less than a 
centimeter In diameter to truly huge tumors that 
fill tbe entire abdomen thus they may be too 
large or too small to diagnose eamly About 70 
per cent appear In the mesentery of the small 
bowel and the remaining 30 per cent are found in 
the mesentery of tbe large bowel or other mes- 
enteries Warfields 139 cavs were located u 
follow* 

Ciw 

Sm i tl bowel mesentery 

Lux* bowel mesentery S° 

CUsirobepstk mesentery 

‘ — 'xmoentery ’ 

ir unstated * 


They are usually oval, round or boaadated, 
may be unilocular bilocular or multflocufar and 


r> Uir l o* 



ROLLER MESENTERIC CYSTS 


1139 


mi\ be filled with chyle clear serous fluid, hiem 
orrhwc fluid clotted organised blood or other 
material Some contain cholesterin crystals. 
Many times the walls are greatl> thinned and any 
lin ing membrane the cyst may have possessed 
earlier has been destroyed through pressure 
atrophy Likewise the entire wall may give no 
definite due as to the on gin of the lesion Often 
times the contents are no more valuable as far as 
etiology is concerned 

DEFINITION 

A true mesentenc cyst must occur between the 
leaves of the mesentery or under the serosa of the 
gut, and must not be a retroperitoneal cyst, al- 
though it may have originated from sequestered 
material which has migrated from retroperitoneal 
erabryological organs to a position between the 
leaves of the mesentery Cysts occurring retro- 
peritoneally or under the peritoneum of the ab- 
dominal wall may have a similar on gin but are 
not mesenteric cysts by location Cystic malig 
nant disease of the mesentery' should be classified 
under malignant tumors as very rarely is there 
a record of a mesentenc cyst becoming mali^ 
nant yet, Leaver suggests that such is a possi 
bUity ns branchial cysts sometimes become ma 
hgnant 

ETIOLOOY AND CLASSIFICATION 

It seems impossible to determine accurately 
the etiology of many of these cysts, and so many 
classifications have been offered that the affair is 
confusing Since quite a number occur m young 
children it is fair to assume that many of them 
are embryological In on gin A classification 
follows 

1 Embryocystomata or embryonic indunon 
tumors (a) Those derived from sequestered 
remnants of the wolffian body or its duct, or the 
mudienan duct In other words it seems possible 
that portions or remnants of the unnary or gen 
ital embryological organs could become detached 
migrate to a position between the leaves of the 
mesentery retain or develop a blood supply and 
develop mto cysts. Pararenal cysts m all prob- 
ability have ongm from the wolffian body but 
nevertheless they retain their position near the 
kidney 

b Cystic dermoids and teratomata. The 
genital glands m both seres develop behind the 
pentoneum as do other of the abdominal organs 
and the same theory holds true. 

c Dermal inclusions. This does not seem to 
account for many cysts although a dermal se 
baceous cyst has been reported m the mesentery 


by Swartley m 1927 Bartlett, in 1923 suggested 
this as an ongm. 

d. Enterocystomata or cysts developing from 
misplaced intestinal tissue. Here sequestrations 
from the intestine, fetal intestinal diverticula^ or 
from the omphalomesenteric duct (vitelline) 
become displaced to positions between the leaves 
of the mesentery In this manner cysts from in 
testinal remnants may occur anywhere along the 
digestive tract, while those from the vitelline 
duct occur principally in the mesentery of the 
ileum its termination Meckel s diverticulum 
represents the failure of the m testinal end of this 
same duct to become completely obliterated 
Umbilical cysts may represent the failure to close 
of the other end of tins duct. Miller reports a 
case of a 4 day old baby in which the wall of the 
cyst was, in one portion, directly continuous with 
the wall of the jejunum ana the histological 
structure of the cyst wall r e sembled rather ac 
curately the wall of the bowel. Here seems proof 
of a mesentenc cyst that owed Its ongm to seques- 
tration or divert! culation of embryonic intes- 
tine. Minute intestinal diverticula and cysts are 
not mfreouently found m rabbits. 

2 Chylous cysts Ewing suggested that these 
cysts were chyle angiomata, which arose either 
from congenital or acquired obstruction to the 
mesenteric lymphatics and lacteala, carrying the 
chyle from the intestines to the receptaculum 
cbyh. However Dowd thought that the chylous 
nature of some of these cysts was due to an effu 
sion of chyle mto a preformed cyst, especially 
since the very rich anastomosis of the mesentenc 
lymphatics seems to preclude that obstruction to 
even many channels would form a cyst. 

3 Bacterial of parasitic cysts It seems possible 
that the necrosis and liquefaction in the enlarged 
mesentenc lymph glands of tuberculous, typhoid 
fever or bacterial infection of other nature might 
result in cyst formation. There Is some evidence 
to support this. Parasitic, hydatid, or echino- 
coccus disease has been responsible for cystic 
change m the mesentery 

4. Traumatic cysts These may be filled only 
with blood and result from operative or other 
trauma to the mesentery resulting in haemorrhage 
between its layers with or without subsequent 
serous change- Gen km in 1918 reported a chylous 
cyst m the mesentery formed around a gauze 
sponge left m the abdomen during a previous 
operation 

5 AniiomaiaoJ blood or lymph vessels Very few 
cysts of the mesentery' seem to be true lymph or 
hemangiomata, and probably only a few cysts 
have this origin However, in the past, competent 
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llegm into one (ocu> coo ertin* it into in sbscea 


authorities have (bought man} of these cysts 
were a form of lymphangioma 

6 Gas cysts Gas cy its arc rare usual]} i}Top~ 
tomless, and do thing definite ti known u to 
etiology They may be multiple Pouibly they 
do Dot belong m a classification erf this tort, as 
they teem fundamentally different 

tnaipTOiii 

There are no definite pathognomonic finding* 
applicable to the general nm of cases Most of 
them most be aymptomleas earl} m their devel- 
opment, and even until the} are quite large, 
when the patient may note enlargement or a 
growth fa the abdomen onlr Usoaff} the pro- 
visional diagnoab before operation I» Dot correct 


However a rounded freely movable, cysoc, dot- 
tender abdominal mass, should suggest the pca- 
aibOit} of a mesenteric cyst Arerrdmg to tevenl 
writers, the mohllit} u roost striking in the trans- 
verse direction Sometime* a belt of resonance 
can be percussed over the tumor where the in- 
testine passes over It Ruling out connectioos 
with the lumen of the bowel and other findings 
made with the barium meal or enema and floor 
oseopy and films, should be valuable Pressure 
from a cyst may give symptoms, depending npoo 
which Intra-abdominal organ it h encroaching 
upon In one of my cases initial urinary r ]' m P~ 
toms were poadbly caused by pressure of th e 
cyst upon the urinar} bladder When nnupnes- 
tsons arise the symptoms may be almost anything, 
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Fig- L Cue I Wall of tmjdkr locuJe (contents Aterile) 
ihtming An organlxcd gr»nulatlcm tusue and tome Urge 
eodothehal lined «pacei. 


are usually very pronounced and about 40 per 
cent of all complications are intestinal obstruc 
tron, either acute chronic, or intermittent in 
type. When acute complications ensue, the dif 
ferential diagnosis would have to include almost 
even cause for the acute abdomen so varied may 
be the manifestations. It is well to bear in mind 
that an etiologically obscure but definitely acute 
abdomen should be explored without much 
wasted time The main point, so far as the pre 
operative diagnosis is concerned is to bear in mind 
the possibility of a mesenteric cyst 

PHOONOSIS 

Atchley itates the mortality to be 35 per cent 
for the case* as a whole. As previouslv men 
tioned intestinal obstruction brings about 40 
per cent of the cases to medical attention and in 
this group the mortality is variously stated to be 
from 30 to 50 per cent Warfield, in his 129 re 
ported cases gives a known more or leas imme 
diate mortality of 20 per cent In 23 of this senes 
of cases the patient was able to leave the hospital 
but no follow up record was available. Of course 
the prognosis depends largely upon the time of 
diagnosis and operation type of operation found 
necessary sire location attachments and compil- 
ations present and the age and general condition 
of the patient 

COMPLICATION 8 

These m the main are intestinal obstruction 
with or without gangrene of the bowel wall vol- 



vulus (as present in one of my cases) intussus- 
ception adhesions or attachments to organs 
hemorrhage into a cyst, rupture of a cyst into the 
abdominal cavity rupture of the cyst into the 
bowel or vice versa causing acute inflammation 
and abscess formation in the evst (as in another 
of my cases) perforation of an infected cyst with 
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F* j Ctr j Sbuwm* tumor and \of\uh» and rowi^aMtn of tbe latestinal 
obstrwctjoo ilto roaoud ^xanifT' 


peritonitis, llrta, and gastnc dilatation and the 
complications that may fiauf after abdominal 


Thu part of the subject •eema to be rather 
definite!} settled The treatment u purely for 
gical, and m order of deairabiht> u as foQom 

1 Ennd ea tlou, If possible, without jeopardla 
lng the viability of the gut by too modi damage 
to its blood supply This procedure ts accom 
pamed by about 9 per cent mortality 

2 Enucleation or resection accompanied by 
removal of a portion erf bond and anastomosis 
Mortality is 25 to to per cent 

3 Uarmphluatton or mason and drainage. 
This method should be used only when it is out 
of the Question to do otherwise doe to sire, loca- 
tion adhesions, or poor condition of the patient. 
The mortality u about 16 per cent Core ts not 
always accomplished by this method and drain- 
age persists for some months as a rule 

4 Aspiration seems to me to be a very must 
hfactocy method 0/ treatment It has its place 
only as a means of diagnosis (with abdomen 
open) or to reduce the sire of cyst preparatory to 
removal 

CASE lEPOJtTl 

Case 1 Sluter A P whit American b oy aacd 6 
win, was ref erred to roe on February 6. 1W, with tha 
kCowD*bhtr*7 He bid pain La tbe n*ht side U abdo- 


men, moan, \ nulling and ohatipaUoei Tbe AM had 
pjoe to icbool tba pm Inc* day and relumed kot in the 
afternoon cornplaxamg of not feefin* wrfl ail dey Be Ob- 
plaaaed ol aharp pain* at] over abdoeaen, aaitiy in tie 
n*ht side Name* eoon developed accnenpanled by roirtt 
us*, which coatmoed throa*t*xrt tbe m*ht. A pby^ns* 
ni coenahed the next raornin* who dnjnoaed acale 
appendicitis and ad\ tsrd tilln* the rbfld to tbe hot(ft*] 
at cure This was not dene natd 6 yo the wm eretear, 
after tb* child had been *nen caaioc cel and euerosts, with 
no r et a i ls ocher than to increase the pan and \ u er uO o* 

Tba past history was unrventfri except foe measles and 
(or tie fact that (farm* the Last 6 most ha at laterrals erf 
3 or 4 wee Is, the rhfl d had had sudden attacks erf abdocanal 
pan, with oea tin*, laattn* only a few boars after winch 
tba child a*am fdt perfectly wtD Tbe mother sayi the 
child eras constipated before these attach* and that Lais 
Lr\ e* and meroata p rebei She tbnhs ba hsd an riars 
tfan of t em p er ature 

Ptryascal enroinatioei mealed a chDd acatdy ill Bp 
by in bed with thl*hs floed. and cried with pan d 
Tbe abdomen was moderately distended and to 
it aeaned to ba more prominent m tha n*ht lower po etwa 
than ebewherr Tha abdomen moved very sJy hny with 
reaphatsoa In tba ei^*r portim, and padpatwo detei miaed 
tbe presence of a roemd, mqnail dy tender naa-fwcrrataa 
mass as Large as a baby's bead m tha n*ht lower qwa drapt- 
The right side of tha abdoeaen was nj*i, to auch a decree 
t hat it was irepimHe to onttma the maas scran tdr It 
did not nrrol e the Vidney regie* It naild befdt by 
nrfal m-nns tm Except for mdenct* of dehydrate*, 
the rest <rf tbe p hy si ca l eiauwiaU oo efldted normal nod 

‘ Tifm irej frwminsrirwi of ended nine showed tPhw 
amber, dear react**, arid speoSc gravity toafitl boiaa 
and augir nefatire 1 pirn acetoea nrfaoacopac erandna- 
taoa ramal 
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Blood examination showed hemoglobin. 80 per cent 
Salhl, red blood ct flt, 4,700,000 white blood cetb, >0,000 
potymorpbonuckarm, & 4 per cent. 

P lifrnmk (1) Abdominal tumor with Intestinal obstruc 
tloo and peritonitis (*) appendiceal abscess with obstruc 
tion and pentonltla 

Operation. Alter adequate Drepa ration the abdomen 
was opened, under mtroua oxide-oxygen -ether aruesthesia 
Dilated cofli of Intestine, a bloody serous exudate, which 
waa cultured, and a bilocular cystic, bluish tumor orismg 
from tbe meaentery of the ileum about 10 Inches from the 
deoaecaJ valve, and freely movable, were found. The 
tumor was easily delivered Into the »ound Each locule 
was the abe of an orange, about 9 cent [met en In diameter 
and one waa covered with a glistening peritoneum and the 
other with a red Inflamed peritoneum The neck was 
broad and connected tbe two locules just under the mes- 
enteric border of the gut in such a manner that the tumors 
so comp reaped the lumen of the ileum that almost complete 
obstruction edited The appendix was normal 

An attempt was made to enucleate the tumors, but In so 
doing tbe Inflamed locule was punctured id an area adher 
ent to tbe intestine, through which the ileum had perfo- 
rated into the cyst, forming an abscess within the cyst, and 
a few drops of foul smelling ftcai material escaped. Tbe 
rent was at once closed by suture and a resection of 3 
inches of ileum cysts, and a V of mesentery done with 
end-to-end anastomosis following Because of rupture dur 
ing ope ration a small Penroae drain was Inserted down to 
tbe anastomosis and tbe abdomen dosed In layers The 
patient made an excellent recovery There was no vomit 
ing. beyond the first it hours after surgery Fluids were 
maintained by hypodermodysa of normal saline and 5 per 
cent glucose retention enema t a for the first 48 hours The 
drainage from the abdomen waa only moderate, the drain 
was removed on the third day after operation The bowels 
were controlled easily with mineral oil A temperature 
rise occurred on tbe sixth day after operation from a small 
abdominal wall abaceat and on the twenty second day from 
an upper respiratory Infection Both were easily controlled 
Tbe patient left the hospital on the thlrty-fiirt day after 
operation, with tbe wound completely healed and the 
bowels regular without laxatives He has been followed 
at Interval* for over a year is growing rapadly, doing wed 
in school and has no complaints of any kmd Nowdskmal 
hernia developed. 

Pathological diagnosis by Dr Edwin I Bartlett Un 
differentiated cysts of the mesentery 


This tumor should have been easily movable 
but the acute abdomen and obstruction rendered 
the abdomen so spastic that this point could not 
be made out before operation Had not the per 
foration Into one cyst locule been present we 
probably could have performed the leas dangerous 
operation of enucleation instead of resection with 
anastomosis of bowel. Probably the perforation 
occurred the day or night before operation, pro- 
ducing the fever leucocytes is and swelling m the 
evst locule, and much more complete Intestinal 
obstruction than the child had had with the pre 
vlou* attacks. 

Tbe contents of one locule were distinctly 
serous. The contents of the locule into which the 
pt had perforated were cloudy purulent, and 
fecal smelling Cultures of this fluid gave abun- 



dant growth of intestinal organisms, while cul 
tures of the other locule were negative. The con 
tents were not chyle like Because of the location 
this could have been a cyst originating from 
either an intestinal diverticula or from the ompha 
lomesentenc duct or from lymphatic ducts or 
lymphangioma. 


Case 2 Ur B C M ad ul t white male, single, aged 53 
yesr*, was admitted to the hospital at a 15 p m on August 
19,1933 He had generalized intermittent abdominal pain, 
vomiting, obstipation, urinary difficulty and persistently 
datentW abdomen for the past 48 hours He begin feeUng 
m3 days ago and could not pa** unne He went to a doctor 
wbo catheterixed him easily and obtained only a few ounces, 

after which be had been able to void small amount* Since 
then he had not been aeen by a physician until fait before 
admmion to the hospital Two day* ago the pain became 
worse and patient itarted to vomit Several enema ta and 
a laxative failed to move the bowel*. He ha* bad consid 
erable abdominal pain of an Intermittent character which 
he *ayi extendi over the whole abdomen and he tMnV-. it 
n worse about the umbilicus and over the bladder region 
He feel* pi moving about in the abdomen and at these 
times the pain 1* moat severe He has vomited persistently 
for 48 hours and the bowel* have not moved He did not 
vomit any fecal smelling material 

? cn “d strong except for a 
right mguinal hernia repaired 15 years ago and an appen 
dectomy performed rs yean ago Tbe hernia has not re 
coned since and he left the hospital In 1* days alter hk 
appendectomy with the wound fully healed Be has noted 
a gradual increasing constipation for the last few years, 
but thought Little of it He ha* had no urinary diflscultY 
whatsoever until the present Illness. J 
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hatory do urinary symptoms, and the pom doe* not 
rxdate. Patient admits haring syphilis in 1906 He w*i 
trested »t interval* until 1910 and since then the ^ oaoer 
rnann reaction every year ha* been negative. No gonococci 


mann reaction every year ha* been negative. No gonococci 
were noted He bos never been 01 otherwise He ha* al 
win been a native of California 

The family hiatory it negative for tubercukaa or chronic 

disease. 

Physical rximlrutkm temperature, pube, and reap! 
ration were normal Head and neck, were negative, heart 
■nd longs normal The blood preasore waa 130-84 The 
abdomen waa flat, mo red well with respiration, there were 
no organs or tumors palpable, and no rigidity but very 
definite point tendrrom to deep palpation over the ap- 
pendiceal area Rectal examination revealed only a few 
small haemorrhoids, a slightly enlarged prostate and good 
sphincter tone. 

A plain film of the abdomen revealed normal kidney 
shadows, and In the appendiceal area and above the brim 
of the pehls were two shadows, like stonei, 1 by 1 and 1 
centimeter in diameter, respectively A barium enema 
revealed a normally filling and appearing large bowel, a 
competent lleoaecal valve, and a poorly filling appendix 
which waa not very movable and was very tender to deep 
palpation The two shadows observed in the plain film, 
were seen about 3 Inches above and a little medial to the 
appendix, and were freely movable, and not tender We 
thought they were calcified mesenteric glands 

Spinal fluid and blood Wassermann reactions were nega 
tire. The urine was negative the haemoglobin 8s per cent 
Saihi, red blood cells, 4,600,000 white blood cells, 6 90a 

Diagnosis recurrent appendicitis, caldfied mesenteric 
lymph glands 

Opera tkm revealed a short, buTbous, chronically inflamed 
appendix, adherent to the oecum and Ileum The two 
shadow* were found to be calafied lymph glands in the 
mesen tery of the fleam about 3 or 4 inches from the Ileo- 
caxal junction, one near the root of the mesentery the 
other nearer the gut Between the two was a thin walled 
cyst, of the mesentery a boot 3 centimeters in diameter 
The glands and app end It were removed. The cyit was 
shelled out, but in so doing the very thin wall ruptured a 
colorless thm fluid escaped and the wall waa subsequently 
lost, so that we were unable to study It Convalescence was 
uneventful The patient was discharged on the eleventh 
day after operation He was last aeen March 6 1934, al- 
most a year after operation He has had a complete relief 
of symptoms. Crashed sections of the nodes revealed 
nothing but caidum Pathological diagnosis of the appen- 
dix was normal. Only one cross section waa examined, and 
the organ was not normal grossly This Cyit might have 
resulted from liquefaction of an Infected lymph node, 
especially since on either side was a calcified node Could 
the appendix have caused the lymph*denopathy :> No 
other cause was found 


SmntAItY AND CONCLUSIONS 
The first cyst of the mesentery was found at 
autopsy In the sixteenth century The history of 
the tumors is divided mto four periods. Possbl} 
four or five hundred cases have been reported m 
the literature It is probably one of the rarest of 
abdominal tumors The etiologj correct classi- 
fication and pathology are obscure. The mor 
talitj rate is higher than it should be and the 
diagnosis is uncertain before operation both 


should be improved Poasiblj if we would bear 
m mind the possibility of mesentenc cysts in ob- 
scure abdominal lesions we would diagnose more 
cases before operation. Complications ore dis- 
astrous as a rule, often give the first symptom 
and thus obscure and cloud the diagnosis. tJn 
complicated cases, and most cases taken early 
should have a relativelj low mortality Three 
personal cases are reported fully AH recovered 
Two are known to be alive and perfectly well 
more than a year after operation, and the third 
was doing very well when last seen 3 months after 
surgery Two of the cases were obscured by grave 
ana serious complications and the third was a 
small cyst, possiblj symptomless. The etiologj 
was not determined exactly m any case. A pos- 
sible classification of these lesions is presented 
The subject is extremelj interesting from the 
standpoint of etiology symptomology and drag 
nosis, and it should be emphasised that It be con 
sidered more often in the differential diagnosis of 
mtra abdominal disease. 

BIBLIOGRAPH\ 

1 Alleuim L A Mesenteric chylous cyit* Calif ft 
West Med 19*0 30 161-361 
a Aloi Reforms m d 19*7 43 ion 

3 Atchlet R Q Mesenteric cy»ts J Oklahoma M 

As* 19*9, it ia$- 1*9 

4 Baldwin J F Hagc fibroma of mesenteiy resection 

of 6 feet of Jejunum recovery Am J Sure 1917 
1 160-161 

5 BArrcm E K-, and Heupeb J Lab tain Med. 

1926 is 417-430 

6 Bnrromo A H Magglore. 1st cd. yoI 9, p 378. 

Milano 1911 

7 Cannon D J and O’Kellt W D Solid tumor of 

the mesentery (teiatobtiatotna) Irish J M Sc 
>9*5 571-573 

8 Caitee, R M Cysts of mesentery Stag Gynec, ft 

Obst 1 91 1 33 544-548 

9 Chaney, R. H Mesentenc cysts with Intestinal ob- 

struction J Med Aas Georgia, raw 18 317—510. 

10 Collikb, Annul N . and Beedez, G L Chyle cysts 

of mesentery Arch Sure 1934, 18 313-334 

11 Counuxlae, \ S^ and Cox, F \\ Fibroma of 

mesentery report of case Surg CUn N America, 
reprint, 1031 

ri Ceane, IV Lymphangnma of mesentery Am J 
Surg 1930, 9 441-443 

>3 DeCouxcy J L and Maloxet J J Fibromata of 
mesentery Surg Gynec ft Obst 1935 40 401- 
4°3 

14- Dowd Ann Sure 1900, ti 515 
>5 Dutton F K Report of case of raptured chylous 
mesenteric cyst case report. New England J 
Med 1930, *03 1031-1034 

16 Fiwuca Pobclin sex. dur 193a, 37 506 

17 Fuhex, H. Mesenteric tumor* Am J Sure 

>9*9. 7 803-804 

18 Extend E Mesenteric chyle cyst Surg Gynec 

& Obst 1911 15 1 

19 Hawooudl Lancet, 19*0 1 1269. 



1136 


SURGER\ GYNECOLOG\ AND OBSTETRICS 


>0 HecfClW Meaentenc enterocjritaniata. J L»b k 
Qta lied, 1917 1* 417-00 
11 J\Ouo^,A D and Eani, G H ChjloD* cy»Ji of 
n**entfT> with cue report WaanmM J 1919, 

i* 364-iSs 

11 Jcnc*,T M I Iowa to, U A md Fracn»ox, J H. 
Chykxa cyU erf iii oenlny North wot Med 1930, 
*9 ‘*1 i»J 

13 Jldd, E S tod Chit J\ \\ Prwuiy tumoa of tbe 

mesentery Ptoc Staff Meet. M*Jo Clu igji, 7 

14 Jcdd, E S tod ILtntDU, 0 C Moewtcnc cy«i 

Sqji CBn \ America, 1919, 1 S 49 “* 3 J 
14 Job®, E S and Mc\at, J R Fibromata of me*- 
ettferr Sari Croce k Ot*i 1910* 3 37 *"37 5 

ti L AVo, \\ H Two cun iho-winj onunl porpad 
aff<etwoi of the roeaentrry Can a di a n M Am J 

*7 Ln? A 'l^nc Cj rt egaulitmf acute pcwt 
pwrtum dilatatno of jlnmich Med J Aastraha, 

u&urs Fibromata of roearnter) with Ci*« 
report J South Carolina M Am 931 *3 » - 
*11 


*9 Mon. Arch f p a th Amt 1907 190 117 

30 New, J , and Gtrcmx, J D lioectnic cy« tm 

ctuld . J Am 1 L Am 1&33, 100 1339 

31 Pi 1 mos, E N Mu lt iple cyit erf moc at err At 

J Surf 191S, 5 514-316 

3* Rx*iax, F tt., and Muo r S 0 Tracn cf on 
rateijr Stn* Groce. k Obtt, 1931, 34 *09-817 

33 Shallow T A EnteTO-rnejeuteric cyet* Arm Sorj 

1913 Si 795-800 

34 Shohon, H J ind U LLL*, L Cue o< entno-tua- 

enteric cyit ilrmlitlrrj tcate irtaUn erf urine 
Lancet, 1931, 1 181 

35 SotmroxL B FHjtorMjctena erf moeolnj t -cxj 

Gyuec. k Otwt , 191S, *7 IJ 4 -ISJ 

36 ScTorcu, J E Sobd pure Qjtomi <rf pr a e n tcry Id 

efcOdren. Star Grnec. 4 Obtt IQ3J, 4. 144-445 

37 U acc 1 at 1 id, O H Retmrti 00 (r) mpponui 

thrambophJefcrfti* and (1) muentroc cy*L Mia- 
neatrta Med 1913, >6 146. 

3* Uade, R. B and Sixraun, J Cue rf nncttmc 
ejat Med J AutraBa, igij, 1 465 
j9 \r«» mnn J 0 J*- Study erf mesenteric ejea 

Ann Surf iqji jtj 373 
40 UTLio\ BnL 31 J 1919, 1 ioj 



BUCY, BUCHANAN TERATOMA OF THE SPINAL CORD 


ii37 


TERATOMA 0 T THE SPINAL CORD 1 

PAUL C BUCk MD vxd DOUGLAS N BUCHANAN UD CmctcW Tlukou 


T ERATOMATA of the spinal cord arc among 
the rarest of tumors The following case in 
which such a tumor was found is of add! 
tiooal interest because of the difficulty in differ 
ential diagnosis which it presented and because it 
so clearly illustrates the amazing ability of the 
spmal cord of a chil d to recover from severe com 
nresswn. 

1 CASE REPORT 

R. B , onset with imtabthty and anorexia at 16 month* 
of ace uosrijr dex ekrpmg paraplegia with pain in left anile 
enmloation rexealea a paraplegia without lento ry change, 
lumbar puncture demonstrated a complete aubaruchnoidai 
block afth Fran s lyndroroe Dniodol injected roentgeno- 
gripblc change! In lower clonal and lumbar spine, opera 
Uon at yean of age removal of teratoma of ipmal 
cord recovery 

R B., unit No 83813 male, wu born on Tune jo 1931 
He wai referred by Dr R W Carpenter of Geneva. Ill i 
noil, and fust admitted on tbe nediatnc lervke of tbc 
Unrremty of Chicago CUmcs on June 8 1933 with com 
plaint! of failure to gain weight and weakness of the left 

^Vhii child warn the lait of four pregnandea The first 
pregnancy terminated b a premature birth, tbe infant died 
ihortly thereafter Tbe aecond child wa» a ‘blue baby 1 
and a at pr om t alive and apparently wdQ (although not 
examined) at 6 yeftra of age The third preunancy termi- 
nated b an abortion Tbe remainder of tbe family hatory 
hai no obviota reiitlon to the condition of tha child R B 
wu normal at both and weighed 7 pound*. 4 ounce* Ft 
cept for an attack of impetigo ahortly after birth ha in- 
fancy wa* uneventful He walked at i year of age and 
a dgned a i pound* There were no other iflneue* 

In the ktter part of October 1931 (age 16 month*) be 
begin to ay more frequently became very irritable and it 
au difficult to ret Mm to eat At about tbe *ame time it 
at* noted that the neck wa* becoming stiff Thi* peraated 
for about 6 week*. He had no fever there wa* no romitmg 
of danhcea Thl* dines* contbued unchanged and in 
November he wa* confined to bed where he remained until 
March, 1033 During tha period be wa* unable to raae hi* 
le«, but m March he began to »tand and walk a little with 
•w. He complained that he did not want to ride b an 
automobile became “something hurt* me, and he com- 
plained of pain b the back on Being moved He wl* taid 
to have contmoed to improve but when firat *een m June 
*913 be wa* unable to Hand or walk alone He no longer 
°*d and teemed much lew rentable In a note Dr Car 
penter Hated that he had noted a weakne** of the left leg 
which had firat appeared a ahort time after the on*et of the 
ilbew b October 

Examination on Junt 8 ipjj revealed a very thin, pale 
auki He leaned quieter than a normal child of hi* age 
Except for the malnutrition tbe cheat and abdomen seemed 
radrely normal Neurological examinattau revealed no 
ibnormahtic* of the cranial nerve*, the upper extremities 


muide* The left foot wa* everted There wa* al*o definite 
^*knea* of the left lower extremity The tendon reflexes 
“ the upper extremities were diminished but equal. In the 


lower extremities the knee jerk wa* leu active on the left 
than the right and the left A chiHe* tendon reflex wa* ab- 
*ent where** it wa* present ofl the right The abdominal 
reflexes were present and equal on the two udet Babimki • 
ngn wa* not present No sensory disturbance could be 
found 

At that time the child weighed 9 kilogram* (to 8 pound*) 
Laboratory examina tion revealed a normal urine, a blood 
count of 3^00 , 000 erythrocyte*, 8,000 leucocyte*, and 78 
per cent hjemoglobb The Wassexmaim and Kahn teat* on 
the blood were negative, as wa* the teat with tuberculb of 
1 1000 dilution Roentgenological examination wa* made 
of both lower extremities, the pelvis. the lower lumbar 
*pbe and *ecrum, and the itomach All woe reported a* 
normal 

It wa* felt that hi* condition wa* tbe result of an acute 
antenor polio myebtn The parent* were given instruc 
tion* as to diet and physio th cm py and the patient was dis- 
charged 

On January i< 1934 the mother wrote that tbe child 
hod improved ihghtfy^ had a better appetite, and had 
gamed a few pound* However b December 1933 he had 



Fig 1 Lateral roentgenogram of the lower thoracic and 
Lumbar ipine The bpiodol arrested at the upper border of 
the eleventh thoracic vertebra b seen above The antero- 
posterior diameter of the tpinal canal a greatly Incrravd at 
the level of the first, second and third lumbar vertebrae a* 
compared with the normal canal at the fourth and fifth 
lumbar vertebra: The pedicle* of the first lumbar vertebra 
are decalcified 

Fig * Anteroposterior view of the spine. The Uplodol 
resting upon the superior curved surface of tbe tumor I* 
present above The canal from the twelfth thoracic to the 
third lumbar bchuh e a grossly widened m fact It is aider 
than the bodies of the vertebrae at thl* level Tbe pedicle* 
0/ the twelfth tboradc, first, lectmd and third lumbar \ erte 
brae particularly the middle two are markedly flattened a* 
compered with the normal pedicle* of the fourth and fifth 
lumbar vertebrae. 


From the Dirwon of ’Cfarric® »»d bf wc^ri rr) of tW Utxrmnty of Ch>c**u 



surger\ gynecology and OBSTETRICS 




F* 3 Drawn* of tumor made it tha operator* The 
anal a itWt <1 dated The cvwt has been drawn to 
on* ude and rotated n u Is total the flattened a^vTwl 
turd beneath tt and the rnnral nodule m rt* lower part whah 
was attached to the tfanal cord 

heron to complain td *V\ere pa ml in the Wdt let, particu- 
larly in the re^mo of the anile Theaa pama o cc u ii e d re- 


Ftf 4 Drawn* o t apanal caaal after reran, al of traacr 
(hown* the dilatation of the canal and the *e^ ere Oxaprrv 
ooo of the «p«nal cntd and ita roott Tha defect m the paw 
tenor column* (pan which the mural nodule wai teamed 
a shown. 


dtnee of any mvoh era e nt of bowel or UacWV-r 
Xa-czartiMfMi Became of thta new development the 
chil d waa arm m tba out-patient department or January 
ao, 1034 Tin we*ht wa* io j k]k*ram* (re pound*, 
otmaw) The lungs, heart, and abdomen termed perfectly 
normal The left lew acemed auougcr than it hid been 
The knee tevka were both ab«wnt u waa the anki* jtii on 
the left No (enaorv lew* ecmld ba detect td Dunn* the 


During thw time mota bt y of the leg remained unchanged 
SwbaeqtWtlT the left kr» tr ertromty »a» “cold and 
Himro y while tha right remained warm and drv Tha 
mother (ta tnd that aba had repeatedly observed the aamei 
change following cmnlar attack* of pain 

Roentgenogram* a era made of the hip* and pefn* hot 
lbeae were repented aa normal 
The dnM was again returned to his home On February 
19, I9J4, Dr Carpenter wrote that the child aeemed more 
emaiaated than ever and wa* aud ern* freatly ftocn tha 
attack* of pam. 

On kl arch io, the child wmi readmitted to 
tbechaka The pajenta dated that the pama had gradually 
puwa net a m e re until February ao, when tha child had 
■ifffTid a particularly bad attack. Fallowing that a i»*h 
had appeared cm tha let which according to tha family 


H» weight at thh time w i p 6 kilogram* (n p<«da 

ounce*) The general physical rvannDatioa aveept for the 

emacatkm was negative Nenroloipcal rrenanatioa re- 
vealed wealaeai of both lower eitremHtea, eapeoaCy tke 

left, abaenc* of alltaodoo refleveam the leg*, w eating of the 

entire left lower eetrennty npdity of the lower back, tad 
no aenaoey dwtnrtnnee 

Oa March *b a lumbar ponctnre in perfoemed The 
a paoaf Jfc ud was deep amber m color and coagulated oa 

Romtgenogram* ware made of the Twrtebral co tamn 
from tha wreenth cm ie*l vertebra to the coccyr aad were 
reported aa normal 

On April 4, andrr ethar aaratbena, tha daterna aaga* 
waa punctured and cob le centimeter of hpaodol mjaettd 
Subaecpieot roentgenogram* revealed that the Ipaodol bad 
d ew-ended tb* ^*m 1 ewwal to the level of tb# davantn 
thoraoc vertebra where it waa coeaplrtefy arrested by * 
dome shaped nas* (Fare land ) Wuh this addUxmtl 
information a rev lew of till and pm *»* roeafl®^*®* 
revealed a groaa dflataboo c< the ^unal carwl fnw n tie 
twelfth tberwoc to the third lumbar \«rtebr» mchtwe, *> 
both the lateral and anteroposterior da meters There w« 
vmbla a diwiCTrt ftiitmrag of the medal aufatra t» to* 
padudaa of thaae vertebra: with definite carmwin* « then 
t_n.nw.erve dameter* In tha lateral new it ws* obviou* 
that the pedjclra, particularly tboae td the fiat hodar 
v siteb r* were markedly decalcified 
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FI#: 5 Epithelial lining erf the thm cyit wall It is com- 
posed of a single layer of abated aibovial epithelium 
Hematoxylin and eo«n X ijto 


The child arts again examined on \prfl g at which time 
the upper extremities were normal There wax marked 
rmdity of the neck and entire back The spinous processes 
of the ninth thoracic vertebra seemed unduly prominent 
but because of the aeverc emaciation all of the spines were 
very distinct There rai definite tende r new of the lower 
thoracic and lumbar region* posteriorfy The abdomen wax 
»o mew hat distended but no localiied weakness could be 
detected All abdominal reflexes w ere acti> e The cremas- 
trnc reflex max present on the right but absent ou the left 
There wax definite atrophy and weakness of both lower ex 
tremities AH movement* were poanble but weak The 
patient wax unable to atand even when grasping the aides 
of his bed but could alt up unaided The right knee )erk 
wax fairly active but the left wax absent Both ankle jerks 
acre present and ankle clonus wax eba table cm the right 
Bshtriski’a sign wax positive bilaterally There wax definite 
flacochty especially of the left lower extremity No sensory 
lows to pin puck, cotton, vibration or sense of position could 
be detected Marked persistent erection of the penis was 
present throughout the examination and wax repeatedly 
observed thereafter 

It seemed definite from this examination that the lesion 
of the nervous system which was previously manifest by 
a eahnen, atrophy and low of tendon reflexes had now ex 
tended to a higher level in the spinal cord ax shown by the 
hyperactive reflexes, doom, and the presence of Babf nski ■ 
ngn 

Diagnosis With the aid of the lumbar puncture and 
\ ray finding! a diagnosis of a large tumor of the lower 
ipinal cord and canda equina wax made 

Operation April so rp u Under ether a nrs thesis the 
■pines and lamina: of the eleventh and twelfth thoracic and 
upper four lumbar vertebra: were exposed and resected 
The la ming of the twelfth thoracic and upper three lumbar 
vertebra: were extremely thin and bad been pushed far 
poaterioriy greatly reducing the length of the spinous proc 
°*cs The spinal canal was dilated to two or three times 
the normal sue (Flgi 3 and 4) The dura mater wax thin 
and translucent U ithio It wax found a large thin walled 
cyst which lay beneath the arachnoid (Fig 3) This cyst 
extended from the eleventh thoracic to the upper border of 
the fourth lumbar vertebra It wax filled with a very thick 
tenadoux, glary opalescent material which Jelled mien ex 
posed to the air The cyst was slowly dissected from the 
*pioal root* winch lay on either nde and the spinal cord 
which wax beneath, 1 e an tenor to it It wax nnpoaxlble to 
remove the cyst intact so the contents were evacuated (35 
cubic centimeters, 3S grams) and the entire cyst removed 
In the lower part at the level of the third lumnar vertebra, 
there wax an elongated beao-ahaped solid Dodule measuring 
tbont 1 5 centimeters by o 5 centimeter In the anterior 
» all This wax the only point at which the tumor wax 



Fig 6 Section through the entire thickness of the tens 
torn* tons mural nodule A Stratified abated columnar 
epithelium Lining the cystic cavity B, mucoua glands C adi- 
pose tissue D hyaline cartilage E poatenor columns of 
the spinal cord Hematoxylin and eoafu X 15. 

attached to the surrounding structures Here entered all 
of iti vascular supply This nodule was firmly attached to 
the posterior surface of the spinal cord about 1 5 centi- 
metcri above the tip of the conus medullans It wax care 
fully removed from the spinal cord by blunt dissection 
After the tumor was removed (Fig 4) one could tee the 
roots of the caoda equina lying against the wall of the di 
la ted spinal canal and the spinal cord which had been flat 
tened to a thin ribbon lying on the anterior wall of the 
canal The bp of the conus medullans extended almost to 
the lower border of the fourth himbar vertebra In the 
mi dime of the poatenor surface of the lower end of the 
spinal cord was a defect from which the tumor had been 
dlxaected The wound was cloaed without drainage 

Podoptratm course Following the operation the patient 
wax incontinent but hts recovery wax otherwise uneventful 
He wax discharged on kpril 14, 1934, 14 days after opera 
two At that time examination revealed good strength in 
an muscles of the lower extremities except for those con 
cerned with movement of the left foot. In which strength 
was only fair Reflexes were normal except for Increased 
ankle jerks with ankle doom bflateiaUy and a pod tire 
Babinxki 1 sign on the right There was no sensory loss 
The child was able to stand when grasping the sides of hts 
crib-bed Two weeks later on May 8 the child w as seen in 
the out patient department The change in his condition 
was striking His parents stated that whereas before they 
had had great trouble getting the child to eat- e?ch meal 
requiring about a hours, ho now ate readily and demanded 
more as well as having to be fed between meals He no 
longer mfJered from any pain He slept very sell The 
child s face was fuller, and his color good in coo trust to hts 
pale, pinched expression before operation. He was able to 
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Fig 9. Section from the moral oodule ihowonr bundle* of unmyelinated nerve fiber*, 
C In the neighborhood of the, A hyaline cartilage B mocooi gUnda and D adipoae 
thaue Freeman ■ method for nerve fiber* X 115. 


pointed out, tins is true for all examples of intra discussion of the clinical aspects 

dural teratoma. And as has been true in all other This case again demonstrates the value of lum 
instances the germinal layer not represented in bar puncture in cases of obscure diseases of the 
the various structures which compose this tumor spinal cord. It is also illustrative of the point that 
is the entoderm. All the structures present would the diagnosis of anterior poliomyelitis is particu 
be classified as arising either from ectoderm (oh larl> to be questioned when the manifestations are 
ated stratified columnar epithelium abated cu somewhat unusual or the disease is progressive 
boidal epithelium mucous glands, ganglion cells In the present case suspicion that the diagnosis 
unmyelinated nerves) or mesoderm (cartilage which had been made was incorrect was first raised 
adipose tissue, connective tissue) Such terato- with the appearance of subjective pain The pain 
matous neoplasms as this axe probably not to be can in all probability be attributed to irritation 
explained b> a simple mechanical embryological of the posterior lumbar nerve roots although the 
malformation such as gives rise to dermoid and possibility that it was secondary to intense vascu 
epidermoid cysts, or the congenital dermal sinuses lar spasm must be considered espeaall> so as 
recently reportea b> Waller and Buc> In these, the attacls of pain were followed by a localized 
simple inclusion of a portion of the surface ecto vasoconstriction which was manifested b\ the left 
derm in the underlying mesodermal tissues gives lower extremity becoming cold and aamm\ 
nse to a neoplasm or malformation composed These attacks may have been due to irritation of 
sold) of proliferated epidermis and dermal struc the vasoconstrictor nerve fibers arising from the 
tures. This complex teratomatous neoplasm com spinal cord However it is gene rail) conceded 
posed of elements largely devoid of any embryo- that the efferent nerves to the sym pathetics arise 
logical relationship to the nervous system or Its onl> from the thoraac spinal cord whereas the 
anlagen probably arose from a mnldevelopment of tumor in this case was limited largel) , if not en 
the ovum the misplacement of some multi poten tirel) to the lumbosacral portion of the cord It 
tlal germinal cells early in embryonic develop- is true that Oughterson Harve> , and Richter have 
ment, forming as Bucy and Haymond have pointed presented evidence of some vasoconstrictor fibers 
out for another similar tumor a twin which had arising from the lumbosacral cord but it is ques- 
not gone on to full development It would seem tionable if irritation of these few fibers alone 
that the explanation most favored by Kubie and would have given nse to such severe vascular 
Fulton that these cysts probabl) represent spasms The attacks of course may have been 
ependymal diverticula of the central canal of the elicited in some obscure reflex manner The rela 
spinal cord is an entirely inadequate explanation tionship of the pain and the vasoconstriction to 
because of the lack of demonstrable relationship the rash which subsequent^ developed is also not 
between the ependyma and such structures as car clear This rash was presumably of the nature of 
tflxge fat tissue, and mucous glands a herpes roster And although the pathogenesis of 
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r« o t*«njjb£wi «IU fcxiud l one end erf the Iml raj TW mnt 

£brr* »inci paw tkioughoat the tumor eta be *eru annng from tie carry bon r Wl» 
Vt thji posm I he t 1 "'T.l'*'. rrtti end werry IUti ere mceddetl In rpo— ■ twoe 
FrtemanS method X «jo 


it be undetermined it la of interest to know that 
mtrajpiral neoplasms can produce Midi a condi- 
tion 

With the appearance of tbeae phenomena ob- 
vxhoIy not explicable on the basis of an anterior 
poliomyelitis, the progression of the paralyms and 
the development of hyperactive relieves, clonus, 
and pontne Babmsti i sign. it was evident that 
tbtprtv>ou9 dagacma nil ;nrarrrct 
The lumber puncture which revealed the trpl 
cal findings of a complete obstruction of the spinal 
subarachnoidal space confirmed this befief 

The roentgenograms (Figs i and a) of the 
lumber spine a ere tvpaca] of an enormous evpand- 



Ffit n Posterior cphuaa of tftml cord remo\ed with 
mural DOrhdt Thu arew u composed of a Urge number of 
Derre fiber* all runnmg n, (ha Mne ana, parallel to the 
*pmsl cord Marry fixn are degenerated and dose irupec 
Um wifi reieal saoCeo fiberi and a few degeneratne eod- 


bolba e%en at thi* krw magnrfiratloo Frrraoan • method 


x r> 


ing intraspinal lesion Similar pictures ha\ e been 
observed in other cases in the cervical ss well as 
the lumber region. One toch ate with a rvrr 
large epeodt morns filling the entire lumhar canal 
dilating it and eroding the pedicles and htnlnr 
has been recto th reported from this dime b) 
Hamby 

Lipiodol mas utilized in this case because with 
the absence oS tny tcutory change fie corJtatnx 
nature of the motor alteration, both flaccid and 
spastic phenomena bang present, it was imporri- 
ble from the neurological ev amina dno accurately 
to determine the upper limit of the tumor As a 
so often true with tumors m this region (Harkins) 
the ill astro lions show that the bplfodol suctrsa- 
fulls defined the uppo - limit of the neoplasm. In 
this clinic no irritation of mare than ver\ tem- 
porary duration and ihght intensity has ever 
been observed from lipiodol introduced Into tie 
subarachnoidal space, and there would wra no 
reason for hesitation in its employment whenever 
it is indicated 

It has been apparent m many cases that severe 
compression of the spinal cord mav be compatible 
with retention of normal or neariv normal sen« 
Uoo Tbts seems especially true In children and 
has been noted b\ Walker and Boev m cases of 
subdural abscesa of the spina] cord In which there 
was marked alteration In the motor functions of 
the sprnal cord with bat httle effect upon wr* 
tioa. Why this should be so is not apparent It is 
true that in the present instance the paralysis was 
probably in a large measure the result of compr^ 
sion of the anterior horn crib rather than the 
pyramidal tract Howes er that is a situation 
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Author 

Sex, 


So. 

Ectodermal trad art* 

filetodernal iLuclaie* 

8 tract «r* Wrd 
to deteify 

1 Gower*, 

Adalt 

Coo** med- 

■Ikr* 

J x s 


Coonectret hian.ttrated tpoedc, 
let 


GerUch, ifcjl 

SI 

16 

Upper cem- 
cil 

"SSU 


Ccwjwctn tewor pmmtrv* awd 
f dn» moecU fiber*, cerUlefe 

Emberoeul urn 

i. Fort**, igoj 

SI 

J 5 

UUcerTK*J 

Sue o< 

bee* 


CcDoIar coemertrre h»», em- 
bryooel and ed*lt ttmted mm- 
di, fat cefle, multmacleetcd 
pjrrt celk (net enr kata'*) 


4 Fltt, *t« 

F ! 

Second to ! 
filth lum- 
ber T* rte- 

bra 


N arcroo blond heir* 

Comectiet Uaeoe, bone with i*> e- 
Iced Lcteoc In marrow fat 


j Awbe-Thoem* 1 
uujQacrcj gii 


Or.**! rad 
(toreel coci 


Ependymal c*C*, |b*t ele- 
ment* (xbocee) 

Cooeectrve litwe rtrmted mot- 
el*, eerotrooe blood lUetW 


4 BvAchowtij 
end Uefrr,ig»o 

SI 

IT 

Tteyl cem- 

Tw*a w*l- 

rrat wee 

Fnc bur* 

Coanective haw, l»t celk, coda 
tlwboaM or etreoler mitxene 


7 TT Turning |gf6 

F 

*1 day* 

Sacral 

6 cm d>- 

Stmtified »qoeifc:*a e-*tbe- 
btm, atm. gbel cell*, 

rpead^ete, ependymal ffc- 

SIj xotnetoc* cocnctrtire tieeae, 
pv4h maeefa, certtleje, fet, 
lymptnd ceD* 

Crete 1 med with hijb 

rrdrrm r^r rrtla 

■ Ce>*« and Fol- 

tOD, 10*8 

SI 

* 

Oth (Snal to 
rU ton bar 

6 jem 

Slacm.a tad eeroa* jlende, 
|erx» aiyehnated nerr* fi- 

Cocn»ctire tleene, uaooth moecle 

Cjeti hard wQi at 
eted oobuneer cefle 

« fcebw t*i Fel 

toe, 0*8 

F 

*7 

jrd tod 4 tS 
ctrml 


filacer* end eeroa* fiend*, 

mjtiieeted eem fiber*, 
fenfUcn crO* (?) 

Connectrv tmeoe pno«Ji mot- 
el*, let, certilefe lympbced trv 

Cyete hned with at- 
eted embeedei to col- 
n*iner cell* 

10 HeeoJ, 1010 

SI 

*4 

nd end ud 
lumbar 

Abcmt 1 
> 15 “ 

Nerve fiber*. pacmien cor- 
poeclee 

Comective tenc, emooth mo*-' 
eie, fet cel> 

Glend* heed with ab- 
ated end ■oeWitated 
cotamner celN 

H Bary *»d 

Bark* nee. gj* 

H 



Cite ted rt ratified coJacncar 

etethemm ciliated co- 
boukl epUhelrmn, ei jcoe* 
fiend*, tmmyelmeted nerre 
fiber*, (ten* hoc cefle 

Connectirr end edipoee d»oeeJ 
blood tnnli, c*rtil»re, lyt* 

phoedti»». 



peculiar to the present case whereas the fact that 
the sensory pathways are more resistant to pres- 
sure than the motor » borne out by cases of tu 
more in all parts of the spinal cord In fact this 
observation concerning the greater resistance of 
the sensory pathways is not limited to such agents 
as mechanical pressure but is also seen in other 
conditions For instance m both multiple sclerosis 
and progressive muscular atrophy sensory changes 
are uncommon and of little moment whereas 
microscopical examination of the spinal cords 
from such cases often reveals marked demyelim 
ration which is not limited to the efferent or motor 
tracts but is disseminated throughout the spinal 
cord. 

One is also often amazed at the amount of 
recovery which occurs after such a severe degree 
of spinal cord compression This seems especially 
bne of children and was observed In the cases of 
*ubdural abscess as well as in the present case, m 
all of which the compression was of long standing 
Not onlj is the degree of recovery striking but its 
rapidity as well In the present instance the pa 
lient after months of Dlnera malnutrition and In 


capacity' was able to stand 2 weeks niter operation 
and to walk m 4 weeks. 

UTEZATUHE 

The reports dealing with intradural teratomata 
were thoroughly dealt with by Hosoi in 1931 
There do not appear to have been any further 
additions to the literature since that time It does 
not seem necessary to repeat Hosoi s review, 
rather I have appended ha table (Table I) to 
which I have added the present case 

In 1932 Bucy and Hammond recorded an exam 
pie of a teratoma arising outside of the spinal 
canal but connected with its neural contents by a 
narrow stalk. They found two similar cases those of 
Sonntag and Aloi m the literature. These extra 
spinal teratoma. tn.afl intimately connected with the 
nervous system are in all probability closely re 
la ted to those arising within the dura. They are 
very si m ilar m gross and microscopical appearance 

smniAiY 

A case of bldermal teratomatous tumor arising 
from the posterior columns of the lower end of the 
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r al cord h here recorded- The tumor lay withm 
arachnoid and was obvaoush of long stand- 
ing for it had produced a marled dilatation and 
erosion of the sptno! canal The growth had se- 
verely com prewed the spinal cord, tim compression 
in torn giving rise to a mixed and alternating 
ipastK and flaccid paraplegia with considerable 
subjective pain but without detectable sensory dis- 
turbance \ hrainectoms was made and the entire 
c vi tic neoplasm was removed. This opera boo 
was rapidiv followed b\ a striking recovers of 
all functions 
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SYMPATHETIC OPHTHALMIA 

I N the group of inflammatory diseases of 
the uveal tract which come under the 
general classification of uveitis aympa 
thebe ophthalmia stands out as a clinical en 
tity It follows penetrating injuries to the eye, 
operations on the eye involving the iris or 
ciliary body, and rarely non penetrating m 
juries such as contusion and intra-ocular 
growths. The incidence is comparatively rare 
yet the insidiousness of the disease and the 
great probability of total loss of vision when 
it qccurs make it the most dreaded of com 
plications in cases of injury to the eye Eariy 
diagnosis, prophylaxis and treatment are of 
great importance from the standpoint of m 
dustnal compensation 
The onset of symptoms has been noted i 
days after the injury the average period how 
ever, has been from i weeks to 6 weeks, the 
longest pc nod reported has been 48 years 
The symptoms of sympathetic ophthalmia are 
not always easily recognisable in the eariy 
stages particularly m cases in which the onset 
is delayed or m which there is obscure or un 
certain evidence of initial injury but by bio- 


microscopic examination of the aqueous humor 
in the post lental space and about the infenor 
angle of the antenor chamber, the presence 
of cells may be detected before other signs of 
the disease appear Low intra-ocular tension 
mild arcumcomeal injection, cells appearing 
in the aqueous humor of a previously healthy 
eye a few days or weeks following a penetrat 
mg injury to the other eye, constitute suffi 
aent grounds for presumptive diagnosis of 
sympathetic ophthalmia and warrant ener 
getic therapeutic measures 

The answer to the question of what them 
peutic measures are adequate to arrest the 
disease is not to be found in any textbook or 
treatise As is usually the case when an ade 
quate method of treatment is not known 
many methods are recommended A basis for 
specific treatment depends on etiology There 
are many theoretic and bo me demonstrable 
explanations for development of sympathetic 
ophthalmia, none of which is conclusive, but 
the most highly regarded theories at present 
are as follows (a) infection from without by 
a bacterial agent that has or that acquires, 
affinity for uveal tissue by penetration mto the 
injured eye whereupon it becomes partial 
larly potent and affects the fellow eye by 
transmission through the blood or lymph or 
by migration along the optic nerves, (b) the 
presence of a fil treble virus somewhat similar 
in action to the virus of herpes, (c) allergy 
particularly to uveal pigment, and (d) en 
dogenous tuberculosis Thfre are some rea 
sons for believing that the etiological factors 
may be different in different cases but the 
histopathological picture is characteristic and 
does not support this assumption It is ex 
*45 
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tremely difficult to reproduce the dilease ex 
penmen tally Although a great deal of Infor 
mation has been gained from laboratory 
studies of the disease treatment must yet be 
baied on clinical experience 
During the decade of the World War there 
was developed a great confidence In the efTi 
cacy of parenteral injection of foreign proteins 
as a prophylactic against and for treatment 
of ocular inflammation following Injury The 
value of anti tetanic serum after Injury was 
generally acknowledged but it was regarded 
as a specific agent The low incidence of sym 
pathetic ophthalmia from injuries to the eyes 
of soldiers In the war has been attributed to 
the use of antitetamc serum and prophylactic 
vaccines Fear of anaphylaxis restricted its 
applicability in some cases There were, how 
ever no dangerous complications following 
parenteral Injection of sterilised milk or prop- 
erly prepared typhoid vaccine Diphtheria 
antitoxin was regarded as particularly depend- 
able and safe for children and os sympathetic 
ophthalmia occurs most often in children the 
remedy became very popular 

When used as a prophylactic foreign pro- 
teins are so effective m preventing the disease 
that sympathetic ophthalmia now is regarded 
as one of the most unlikel> complications of 
surgery of the globe or following injury to the 
eye even when the operation or the injury 
is in the so called danger xone By energetic 
treatment of the disease in the early stages 
by the same means, it often can be arrested 
and vision saved This clinical experience 
points out two obvious and significant truths 
(1) that effective therapeutic measures may 
be developed on the basis of dimcal experience 
without regard to the results of laboratory in 
veatlgatlon of etiological factors and without 
1 full understanding of the ways In which 
healing is brought about and (2) that cl in ical 
experience In the use of foreign proton for 


prophylaxis and treatment of sympathetic 
ophthalmia has shown it to be so effective 
when properly given that it should be adopted 
as a routine procedure in every case of injury 
that makes the eye subject to the disease. 

W L Btirenrcr 

PNEUMONECTOMY AND 
LOBECTOMY 

U NTIL 4 yean ago no patient hid 
ever survived the removal of an en- 
tire lung and until 6 yean ago the 
danger of the complete removal of a pul- 
monary lobe was so great as to be prohibitive 
The phenomenally rapid technical advances 
that hare been made In the operations of 
pneumonectomy and lobectomy during the 
last few yean furnish another illustration of 
the successful application of physiological 
principles to surgical problems 
During the hurt 4 years at least six total 
pneumonectomies hare been successfully per 
formed for bronchiectasis involving an entire 
lung and at feast twelve pneumonectomies 
for malignant disease. Although the present 
mortality rate of approximately 25 per ant 
will probably be considerably red need by the 
application of the lessons already learned 
pneumonectomy will always be a relatively 
dangerous operation A simple wide explore 
tory thoracotomy undertaken to determine 
the operability of a cardnoma in an old person 
whose general resistance Is poor t*, however 
apt to prove to be a more hixardous operation 
than the actual removal of a lung In a young 
or middle aged person In good condition 
The fact that pneumonectomy has been 
demonstrated to be possible, and not par 
tlcnlarly haxardous In patients In reasonably 
good condition has already stimulated In- 
terest wrnnng internists and bronchoscopisti 
in the diagnosis of bronchial carcinoma in the 
operable stage. As a direct result of this 
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growing interest in early diagnosis, it is al 
most certain that a steadily increasing num 
ber of successful pneumonectomies, followed 
by indefinitely prolonged freedom from recur 
rence of carcinoma, will be reported 

The surgical problems presented by earn 
nomatous and bronchiectatic patients are 
quite different Bronchial carcinoma is fre- 
quently located so centrally that the stem 
bronchus must be divided m its mtramedias- 
tinal portion after the separate bgation of the 
pulmonary artery and veins The dissection 
within the mediastinum and the healing of the 
sutured bronchial stump are favored by the 
one stage operation that is usually possible 
in cases of carcinoma, A one stage operation 
13 feasible because the absence of pronounced 
pulmonary suppuration in the operable phase 
of carcinoma reduces the danger of infection 
of the pleural cavity, and the absence of ex 
tensive pleural adhesions reduces the oporat 
mg time. The pleural cavity may be tightly 
dosed without tube drainage thus permitting 
the postoperative pleural exudate to become 
rapidly organized and pull the nbs, hemi 
diaphragm, mediastinum, and remaining lung 
toward the pleural cavity until it is obht 
crated. In this event a thoracoplasty is of 
course unnecessary 

All the successful pneumonectomies for car 
onoma have been one stage operations and 
for bronchiectasis two stage A one stage 
operation in a bronchiectatic patient would 
be unduly hazardous because virulent infec 
tion would probably attack the pleura that 
has not been protected by the traumatic in 
flammatory wall tha t a pr eliminar y stage 
would have produced Open, drainage of the 
empyema, or the early opening of the infected 
hilar bronchus, after a one stage operation 
would expose the patient to grave danger of 
cardiorespiratory decompensation from pen 
dulum respiratory movements of a mediasti 


num that was as yet mobile. Since the stem 
bronchus need not be divided within the 
mediastinum in bronchiectatic patients, the 
extram edl as tin al portion of the hflum or 
preferably the individual lobar hila may al 
the second stage be circumferentially ligated 
or sutured after their division Because of 
the extensive pleural adhesions that are usu 
ally present in patients having bronchiectasis 
of an entire lung a posterior incision is best, 
whereas an anterior incision is preferable for 
carcmoma patients because it gives direct 
access for the dissection of the pulmonarj 
artery and veins in the anterior part of the 
hilum and because pleural adhesions are 
usually only few in number 

The mortality rate from the newly de 
v eloped lobectomy operations for unilateral 
bronchiectasis (In bilateral disease the rate 
is prohibitively high) has been reduced to less 
than 13 per cent in a total of 116 patients 
operated on in the four clinics in which the 
death rate is the lowest. Fifty rune of these 
patients were operated on by the two stage 
technique with a mortality rate of 10 2 per 
cent and the remaining 57 by the one stage 
technique with a mortality rate of 12 5 per 
cent The published mortality rates in 
other clinics using the one stage operation are 
11 1 per cent, 23 per cent, 25 per cent, and 
29 6 per cent, respectively In spite of the 
lower death rate of the two stage operation, 
there is at present a sharp division of opinion 
as to which operation is the better 

In the two stage lobectomy the un diseased 
lobe is adherent at the time that the second 
stage is performed, and the mediastinal, 
diaphragmatic, and costal pleura over the 
lobe that is to be removed contains a traumat 
ic inflammatory barrier against the infection 
that will follow the removal of the lobe. These 
two factors protect the patient against the 
development of a virulent total empyema and 
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against the pendulum respiratory movement* 
of the mediastinum and the paradoxical move 
roent* of the fpolateral lobe that would prob- 
ably occur if the hilar bronchus opened pre 
maturely or if the thoraac wall Incision could 
not be kept tightly dosed during the first 
week or two after operation The chief dii- 
ad vantages of the two *tage operation axe 
that the patient muat be operated on twice 
and that the empyema that occupies the space 
that contained the diseased lobe is larger and 
takes longer to become dosed than does the 
empyema remaining after the one stage opera 
don for the reason that the adhesion of the 
remaining lobe to the thoradc wall prevents 
its expanding rapidly to fill the empyema 
cavity A further disadvantage of the two 
stage technique is that approximately half of 
the patient* require a muxde graft operation 
to dose a residual bronchial fiitula 
The one stage operation is convenient for 
the patient and *urgeon and by virtue of the 
rapid fillin g of the space from which the dis- 
eased lobe wma removed the postoperative 
convalescence is relatively short the broncho- 
pleural to tula that develops usually dose* 


spontaneously The chief diiad vantages of 
the one stage operation are (i) the relatively 
long operating tune required Increase* the 
danger of shock and poatoperative pneumonia, 

(3) the tourniquet that 11 used to control the 
hilar vessels while the hflum is being dosed by 
suture may slip with a resulting fatal humor 
rhage (3) some of the many divided hilar 
vessels cannot be identified for certain closure 
by the hilar sutures, and may be the cause of 
a fatal postoperative haemorrhage (in the tao 
stage operation the hflum is usually tightly 
ligated at matte and operative or postopera 
tive haemorrhage is a rare comph cation) 

(4) severe Infection of part or all of the pleural 
cavity sometimes occurs In spite of certain 
obvious advantages of a one stage lobectomy 
the two stage procedure seems at the present 
time to be the safer and therefore, the pcef 
erable operation 

The progress that has already been made 
with the operation* of pneumonectomy and 
lobectomy justifies the mdurion of pulmonary 
carcinoma and intractable cases of unilateral 
bronchiectasis among the curable diseases 
John Aixxaitoe* 
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THE MEDICAL FACULTY OF LAVAL UNIVERSITY, QUEBEC 

Paorwoc \ VVLLfiE, M D FftCPC Q create Canada 


T HE Medical Faculty of LavxI University has 
been teaching for tome So year* since it was 
organized la the fall of 18S3 To under 
stand its real origin, one must go back as far as the 
beginning of the french colony of New veils France 
and follow up the evolution of French teaching which 
has been followed since the foundation of the school 
In 1663 the first Bishop In North America 
Francois de Montmorency Laval, established the 
Quebec Seminary In 1676. a Royal Charter was re 
ceived from the French King Louis the XIV The 
Seminary created Laval University In 185a and ob- 
tained then a Royal Charter from Queen Victoria 
of England together with the Papal Balias as a 
Catholic university From this moment Laval jeal 
ously preserved that classical education of the 
French and other great unlveraitiea in Europe «uch 
as Oxford, Cambridge. Rome snd Louvain. Laval 
has four faculties divinity law mediant, and arts 
comprising sciences and letters. French is the teach- 
ing language, and technique book* in the medical 
faculty are all in French. 

These notions were necessary to have in full right 
the situation of the Medical Facult) of Laval Urn 
vmity 

Before Its foundation the student who desired to 
enttr medical practice In Quebec City bad to study 
with a practitioner vrbo could initiate the future 
physician to the fint notions of medical science and 
the practice of medicine and surgery Since 18x7 a 
medical school had been organised which was called 
L Ecole de MAdedne incorporAe de U Cit6 de 
Qufljec. In this school medicine and surgery were 
taught and clinical lectures were given at the Ms 
rtne Hospital, while dissecting rooms were provided 
successively in different parts of the dtv The pro- 
fessors of this school were called upon to become the 
hrst professors of the Medical Faculty of LavaL At 
the opening of the university In 183A the faculty had 
6 professors with Dr Jean Blanchet as dean It 
counts actually 30 professors, 5 are full time 19 
uttodate professors 6 in charge of lectures and 17 
assistants- Of this staff of 66 <jt have had post 
graduate work iu Paris, Strasbourg Bordeaux, 
Lyons, for periods varying from 1 to 3 > ears others 
have done postgraduate work in New \ ork or other 
American cities. 

To be admitted to the medicalfa cult> the student 
fnost either be a bachelor of arts of Laval or anv 
rec °guited universit} or have passed the special 


examination of admission to the study of medicine 
In the Province of Quebec established by the Med 
ice! Board of the Province, or submit the regulations 
of admission wanted In the Province or country to 
which he belongs. For American students, they 
most prove to have bad 3 yean of premedlcal work 
for entrance in the first year and have been studying 
in a medical faculty classified A for other vean. 
The atudenti numbered s6t In 1933-1934. 

The course In medirint is a fw\ j year medical 
course of 8 months All lectures are given In F re a ch. 
Seroestrial examinations take place at the end of 
January and the beginning of May Final exam 
matrons start on the fifteenth of May in every vear 
The presence of every student to lecture* practical 
work, and clinic* Is controlled every dav Lectures 
and practical work take place in the building of the 
medical faculty which was rebuilt In iqu clinics 
are given in the different hospitals connected with 
the faculty which Include 'Hie Bfttel Dieu de 
Quebec St Sacrement Hospital, Laval Hospital Ma 
tenuty Hospital, Infantis Hospital (CrAche St 
Vincent de Paul) Neuropsychlatric Clinic (Clinique 
Roy Rousseau) and Insane Asylum (H&pital St 
Michel Archangel Nominations In the*e hospitals 
are all controlled by Laval University the total beds 
numbering over 4,000 of which 1 000 belong to the 
Insane Asylum 

Technical books on every subject are Indicated to 
the students and must be bought at the univenity 
at the beginning of eachyear without the possibility 
of handli n g them over The rest of the material, com 
prising microscopes and experimental apparatus, 
microscopic and macroscopic collection* of sped 
mens is furnished without charge In all depart 
ments. 

A Hbrary of 5 000 books, with U5 periodicals, is 
at the disposal oi the student* at the medical 
faculty In addition to the possible use of the univer 
rity library which contains over 150/000 volumes 
The library is opened daily from 9:00 aan. to 6:00 
pm and from 8 ax> to 10x0 In the evening Special 
indexes are at the disposal oi the workers. 

Special lectures are given every year by noted 
medical men and students are admitted to all meet 
ings of the medical societies at the school or In the 
hospitals 

KlMCAl SCHOOt 

In 193a owing to the activities of a group of pro- 
fessors and the elaborate direction given by the new 
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dean, Professor A. Rousseau, the school hi* been 
totally rebuilt and ill department* ocgantred to look 
alter the practical training ol »n *reri£e of 50 to 60 
student* per fear 

On tha top floor stand* the department of biology, 
histology *nd embryology under the direction of 
Profeuor Botvin, with larga practical work labor* 
tory for the first year student* with a pasafbfhty of 
accommodation for errer 80 Undent*, prirata labor* 
tory for the profeaaon and helpers 

Next u the department of anatomy directed bv 
Professor Garaeau Tb* large dlasectlng room a* well 
a* the annexed lecture room can be attended by 100 
worker* Complete collection* of bone*, normal 
anatomy tpeamen*, chart* and molding* are at the 
disposal of the » to dent* and large worLini ihop* are 
fitted to prepare all the material at toe »chool 
Private laboratory foe the profeasor and for the 
protector* with all oectsaary outfit* completes the 
material organisation for anatomy teaching 

The next floor 11 entirely occupied by the aerrlce* 
of physiology and btologkxf chemistry comprising 
laboratories for practical work In physiology at 
which student* arc trained by poups, large labor* 
tory for biological cheml*try laboratories and office* 
for the profeaaors and a ark room* to prepare the 
material together with a large lecture room The 
•tables of the *chool do** to the building are under 
the direction of this department together with tha 
department of biology and pathology Ph\*»oiogy 
11 under the direction of Professor Blanchet and 
biological chemlatry actually in charge of Dr 
Marconi. 

The second floor of the *cbool ts occupied by the 
department of pathology and bacteriology The 
Pathological I art t ate directed br Pro tenor \ alife 
and Berger with the assistance of Dr E Morin, 
associate professor examined and made report last 
year on 3 jiS mlcroacoplc iprcimen*- Ttd* de- 
partment look* after the Cancer Center of Laval 
University which 1* directed by the ooe staff to- 
gether with Profeaaor \ eilna a* fmgeon The depart 
meat Is fitted with a large laboratory for practical 
work and 3 private labor* tones for the staff The 
Mnsoum of Pathology contain* over joo macroscnp- 
k rpedmetn of very first quality A pathological 


ccfflectlon of over 11,000 mkroacopk tpedmen* 1* at 
tha disposal of students who rtcehrt free of charge a 

complete series of all lewkm amounting to 115 *Bdn 

Fourteen papers were pubfished by tha staff rhrHn C 
the last year and ovtrr o since the found* tfom of the 
Institute In 102S. Chart*, microscopic dr* vino, 
and mkroacopic photographs are prepared hi tE 
department. 

General lecture rooms, registrar * rVKcit, reading 
room, and library occ u py the main flocr together 
with the dean s offica and profewor* meeting room. 
In tha basement are the verities, recreation room, 
experimental hospital for anfmal*. book room of the 
library and the itnrlng department for anatomy 

cxivtaxm noarrraLi 

Student* are obliged to follow hospitals during the 
third, fourth, and fifth year bat are admitted even 
during the first 1 > can They follow the different 
aerrlce* by rotation either as dugwirer or u ti 
t ernes for tboae who hare had over 75 per cent on 
their mart* on aO subject* daring the first and second 
> ear or as la t eroes In the fifth year for thma who after 
erterneshfp hart obtained 7 ? per cent on all mra- 
Initioe* during the third or worth year* 

Owing to the large number of bed* provided br the 
different unlvmlty hospital* a* me n ti o ned, student* 
are distributed In very small groups la axh of the 
medial, surgical ward* or lo tpechl services tod 
maternity They hare to look after a certain number 
of patient* of which they are in charge, under con- 
trol of the urf riants and bouse surgeons and pin 
ridans, to report cases and besides attend the <t 
dactk dfnkal lectures which take place in exerr 
hospital Slopoirt students rotate every 3 mouth*, 
externea every fi mouths, maintaining their aerrlce 
during the whole tummer month* as do the lntnue*. 

Diplomas are deflrered afteT the fifth year to all 
who went through with sucres* all written, «al,*®d 
rCmnl examinations, In medic ine , surgery j mid- 
wifery and pediatric* for the eflnkal part. No *tu 
dent ran change fr om one year to another If he ha* 
failed on any subject. 

The dean of the Faculty of the school b actually 
Professor P C- Dagwan, and the secretary * Pro- 
fessor A \all£e 
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dc*JL Professor A Rousseau the school hi* been 
totally rebuilt and all department* organised to loot 
after the practical training of an average of 50 to 60 
students per year 

On tha top floor stands the department of biology 
histology and embryology under the direction of 
Profeaaar Potrin, with large practkal work la bora 
lory for the first year students wfth a possibility of 
accommodation lor over Bo students, prrrata labora 
tory for the profesaora and helpers. 

Next a the department of anatomy directed by 
Profeaaor Garoeau The large dissecting room as wed 
as the annexed lecture room can be attended by too 
worker* Complete collections of booes, normal 
anatomy specimens, charts and molding* are at the 
disposal of the (Indents and large working ahopa are 
fitted to prepare all the material at the school 
Pnvate laboratory lor the professor and for the 
proaectora with all nectaaary outfit* complete* the 
material organisation for anatomy teaching 

The next floor u entirely occupied by the service* 
of physiology and biological chemistry comprising 
laboratories for practical work in physiology at 
which Undents are trained br groupa, large labora 
tory for biological chemistry laboratories and offices 
for the profeaaor* and work rooms to prepare the 
mstarisl together with a large lecture room The 
stables of the school dose to the building art under 
the direction of this department together with the 
department of biology and pathology Phralology 
1* under the directum of Professor Blanchet and 
biological chemistry actually in charge of Dr 
Marconi 

The second floor of the school la occupied by the 
department of pathology and bacteriology Tbe 
Pathological Institute directed bv Professor \ allfir 
and Berger with the assistance of Dr E Morin, 
associate professor examined and made report last 
year on 3 siS rmcroaeopfc ipecimens This de- 
partment looks after the Cancer Center of Laval 
University which is directed by the tame staff to- 
gether with Professor Vexina as surgeon Th* depart 
ment Is fitted with a Large laboratory for practkal 
work and 5 private laboratories for the staff The 
lfoaeam of Pa thcloj-y coc tain* over 500 macroscop- 
1 c specimens of very first quality A pathological 


cohectloQ 0/ over itfioo microscopic specimen* n at 
the disposal of stndenta who receive free of charge a 
Complete senes of all lesions amounting to 1 1 j shoes 
Fourteen paper* were published by the staff dnring 
the last year and overjo since the foundation of tha 
Institute in 101S. Charts, microscopic drawiags, 
and miauaeopJc photographs are prepared in the 
department 

General lecture room*, registrar's offices, reading 
room, and library occupy the main floor together 
with the dean a office and professors' meeting room 
In the basement are the vestries, reoeatioo room 
experimental hospital for snlmih, book room of the 
hbrary and the storing department foT anatomy 

uwTvrxim Hosrrrau 

Students are obffged to follow hospitals during the 
third fourth, and fifth year but are admitted even 
during the first 1 yean They follow the different 
se r vices by rotation either as jJs/Uirti, or a j a 
t ernes for those who have had over 73 per cent oe 
their marks on all subjects daring the first and second 
year or as internes in the fifth year for those who after 
extemeshlp have obtained 73 per cent 00 all exara 
Inatlocs during the third or fourth year* 

Owing to the large number of bed* provided by the 
different uni verm ty hospitals as mentioned, students 
are distributed In very small group* m each of the 
medical, surgical wards or In (pedal services sod 
maternity They have to look after a certain number 
of patients 0/ which they are In chsrgs, under con- 
trol 0/ the assistant* and house surgeons and pfiy 
atcians, to report cates and beside* attend tbe tfl- 
dactk cllnlau lectures which take place in every 
hoapltal 5 legfair# students rotate every 3 coo th a, 
ertemes retry 6 months, maintaining thdr rewire 
during the whole summer mouths as <fc> the fnteraes 

Diplomas are deflr tred after th* fifth year to aff 
who want through with succere all writ ten, oral, and 
clinical examination*, In m ed ic ine , surgery ma- 
wifery and pediatrics for the c B idea l part ho sts 
dent can change from one year to another if b* his 
faffed on any subject. 

The dean of the Faculty of tbe achool is sctasUy 
Professor P C. Dagneaa, and th* aecretary ■ Pro- 
fessor A \aUftL 



CORRESPONDENCE 


MISSISSIPPI VALLEY MEDICAL 
SOCIETY 

To tk< Editor K new medical organization to be 
known *i the Mississippi Valley Medical Society 
wts for m aHv organized at Qutnc> IUinota, on \pnl 8 
The sole purpose of the nevr society is to hold an 
anmul meeting eich fali devoted to intensive post 
graduate instruction and conducted bv the leading 
rHn>r»l teacher* of the United State* The program* 
will be eminently practical and of particular interest 
to the general practitioner The first meeting will 
be held in Quincy during the month of October or 
November and will be a 3 day session 
The control of the organization is in the bands 
of a board of directors consisting of one director to 


each 1000 physician* fa the *r.i.a 
toun, and lcnra. Member* Irp iz t 
open to all ethical physlcur*. n hr 
that all memben hold cemlmhr 
live state medical societies. L- jr 
quickly, the board of direct -i hr 
the memberahip fee and £j- 
only S3 00 and life memhmirp 
these are paid before the tr— j» r £ t_j 
Charter membership wiU drv Ji. 
bet* will attend the annmlder^" 
of a registration fee. 

Ethical phyddinj mterearedr: 
tion are urged to oo mrmmu~ a. r -r- 
berg M D , aecreUry tret c?*r , 
Bldg Quincy IlUnofs. 


BOOKS RECEIVED 


Book* received *rt acknowledged in tha department, 
«nd inch acknowledgment murt be regarded a* a 
retain for the ccrartMV of the tender Select »tu wiU be 
made for review fa the Interests of our render* and a* «p*ce 
permits r . t» |y 
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SuaciSi I’athoicktt or thi PrarroNCPM By 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Robot B Gieekoooh Boston, Preninl Doxald C, Bauouk, Rochester PnnJnd-Btct 

flOWAtoC Nattoco, Chairman Thou u F Mdudi SttrtUry CrmmUict n IrrawtrmnU 


THE 193S CLINICAL CONGRESS IN SAN FRAN CISCO AND OAKLAND 


I MlL twenty fifth annual Ct1nk»1 Congress of 

I tbe American College of Surgeon will be 
held in San Francisco and Oak find, October 
aS-November i 1935 Under the leadership of 
a Wrong and representative committee, the sor 
geoos of that great medical center on the Pacific 
coait have organised and are pl annin g to provide 
a program of surgical dime* and demonstrations 
in their hospitals and medical schools that will 
present a complete lhowing of their clinical activ- 
ities In all departments of surgery The Com- 
mittee 00 'irringeroents has been assured of the 
hearty co-operation of the clinicians at the two 
medical schools and twenty aeven hospitals that 
will participate in the cfirucal program. 

A pTellniinary program of dinks and demoo- 
stratfana as prepared bv the Committee on Ar 
rangementi 11 published m the following pages 
It will be noted that operxtlv e dinks and demon- 
strations in the hospitals are scheduled for the 
afternoon of Monday October *8. beginning at 
a o dock, and for the mornings ana afternoons of 
each of the four following days Tbe schedules 
published at this time in tentative form wiH be 
revised and amplified as the work of the program 
committee progresses 

Among the special features of this year’s clini- 
cal program will be (1) Cancer dinks demon- 
strating the treatment of cancer try surgery 
radium and \ ray (3) fracture dmtts demon- 
strating modern methods of treatment (3) clinics 
In traumatic surgery demonstrating the newer 
methods of rehabflltatjoo of Injured patients by 
surgery and physiotherapy 

In addition to the ophthahnologiail and oto- 
bryngo logical clinics and democstrabocs at the 
hospitals and medical schools, the committee in 
charge of the se ct ion 00 surgery of the eye ear 
Dose and throat rs preparing programs for aoen- 
tific sesaioos 00 Tuesday Wednesday Thursday 
and Friday m eaning s at headquarters at winch 


distinguished spedalisti in these branches of 
surgery will pres en t and discuss papers on sub- 
jects of clinical interest. 

The following board tab and medical acbocb will 
participate in the clinical program 

San Francisco — Children s, Fra nk fin, French, 
Letterman General, Mary’s Hdp Mount Zwn, 
SL Franda, Sl Joseph a, SL Luke s, SL Mary s, 
San Francisco Shrfners Southern Padfic, Stan- 
ford University United States Marine, Unfrer 
aity of California, \eterans Administration 
Stanford University School of Medicine, Uniter 
sity of California Medical ScbooL 

Alameda County— Alameda County Alameda 
Sanatorium, Alta Bates, Berk dev General, Chil- 
dren t, Cowdl Memorial, EaW Oakland, Peralta, 
Providence Samuel Merritt. 

The Executive Committee of the Beard of 
Regents Is preparing programs for a series of five 
evening sessions. At the presidential meeting m 
the Opera House on Monday evening the retiring 
president. Dr Robert B. Greenougn, of Boston, 
will deliver the ■ address, ana the new offi- 
cers will be Inaugurated Dr Donald C. Balfour 
Rochester president Dr Arthur W Alien 
Boston, and Dr John A. Gunn, Winnipeg, vice- 
presidents. The American College of Sarrecta 
oration will be deHvered bv Dr George Crue of 
Cleveland. Sessions on Tuesday Wednesday and 
Thursday ev enlngs will be held In the Auditorium 
of the \ eterans Building when eminent surgeom 
of the United States and Canada, together with 
visiting s u rge on s from fo reig n countries, will 
present papers dealing with surgical subjects cf 
timely importance. Tbe annual eonvocatioa of 
the College will be held on Friday evening in the 
Opera House at which tbe 193S 
will be received into Fellowship in the College 
Tbe fellowship address wifi be delivered brj-* 
Robert Gordon Spread, president of the Udvoiity 
of California. 
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Among the special features of the program for 
ihis year s Clinical Congress will be (1) A sym- 
posium on cancer, under the auspices of the Col 
lege C ommi ttee on the Treatment of Malignant 
Diseases, on Thursday afternoon following the 
annual meeting at which further reports by dim- 
dans from various parts of the country will pre 
sent additional statistics on the cure of cancer 
Other papers on the treatment of cancer descrip- 
tive of modem methods of treatment and the 
organization and administration of cancer dimes 
will be included (2) A conference on fractures 
arranged m cooperation with the College Com 
rrnttee on the Treatment of Fractures on Tuesday 
afternoon. (3) A conference under the auspices 
of the Board on Industrial Methane and Trau 
matic Surgery on Friday afternoon. All of these 
sessions will be held in the Gold Ballroom of the 
Fainnont Hotel. 


The Technical Exhibition, mdudlng the regis- 
tration and clinic ticket bureaus, will be located 
in the ballroom and lounge on the terrace floor of 
the Fairmont Hotel. In these rooms will also be 
found the bulletin boards on which the daily 
clinical program will be posted each afternoon 
The leading manufacturers of surgical instru- 
ments, A. ray apparatus, operating room lights, 
hospital apparatus and supplies, ligatures dress- 
ings pharmaceuticals ana publishers of medical 
books will be represented in this exhibition. 

LOW RAILWAY FARES 

Verj low railway fares will be In effect for the 
Congress, the railroads of the United States and 
Canada having authorized an extension of selling 
dates and return limit for round tnp summer 
tourist tickets to include the dates of the Clinical 
Congress with a return limit of November 30 


HOSPITAL CONFERENCE 


BAN FRANCISCO HOTELS AND THEIR RATES 


The annual hospital conference will open the 
Congress with a session m the Gold Ballroom of 
the Fainnont Hotel at 10 o clock on Monday 
morning An Interesting program of papers round 
table conferences and practical demonstrations 
dealing with problems related to hospital efficiency 
11 being prepared for sessions to be held on Mon 
day Tuesday Wednesday and Thursday in the 
Gold Ballroom of the Fairmont Hotel, and at 
several of the hospitals. A greatly increased inter 
est on the part of surgeons in both the adminis- 
trative and scientific phases of hospital work has 
been evidenced m recent years and the program 
for this year’s conference will be unique in pro- 
viding for discussions of subjects of Interest to the 
three major hospital groups — medical, surgical 
and administrative. It is planned to make this 
years program of wide Interest and practical 
character through a careful selection of subjects 
to be presented and discussed by surgeons and 
hospital executives, particular emphasis being 
directed toward professional standards and the 
vital problems related to medical economics. 

HEADQUARTERS — TECHNICAL EXHIBITION 
Headquarters for the Congress will be estab- 
lished at the Fairmont and Mark Hopkins hotels. 
M the former the Terrace Ballroom and Lounge, 
the Gold Ballroom and other large rooms on the 
ortin floor and on the terrace hair; been reserved 
for scientific sessions and conferences, registra 
tlon and clinic ticket bureaus, bulletin boards 
exhibits, executive offices, etc. The Peacock 
Court and Room of the Dons at the Mark Hopkins 
sill be utilized for various scientific sessions. 


In addition to the two headquarters hotels — 
the Fainnont and Mark Hopkins — there are a 
number of first-class hotels within short walking 
distance of headquarters providing ample hotel 
facilities at reasonable rates. The following hotels 
are recommended by the Committee 


Bdlevue, Gexiy nod TtylOT 
Cxhfomrxn Taylor and OTantll 
Cldt, Geary and Taylor 
El Cortex, Geary near Taylor 
Fairmont, Mason and California 
Gaylord, Jono near Geary 
Mark Hopkins, Mason and California 
Palace, Mark rt and New Montcomeiy 
Plaza, Post and Stockton 
Sir Franca Drake, Powell and Sutter 
Stewart, 353 Geary 
St Franco, Union Square 


Vau*n® Rate 
will Bath 
SfflCk Doabfa 
$3 OO <4 00 

3 00 4 50 

3 50 5 » 

3 00 4 SO 

3 3° 3 00 

3 00 4 00 

3 So 5 00 

3 3° 5 00 

3 00 4 00 

3 So 5 00 

>50 4 00 

3 So 3° o 


ADVANCE REGISTRATION 

The hospitals and medical schools of San Fran 
asco and Oakland afford accommodations for a 
large number of visiting surgeons, but to Insure 
against overcrowding attendance at the Congress 
will be limited to a number that can be comfort 
abl> accommodated at the climes — the limit of 
attendance being based upon the result of a survey 
of the amphitheaters, operating rooms, and labo- 
ratories of the hospitals and medical schools 
to determine their capaaty for visitors It is 
expected therefore that those surgeons who wish 
to attend the Congress will register in advance 
Admittance to all clinics and demonstrations 
will be controlled by means of spedal clinic tick 
eta, which plan provides an efficient means for the 
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distribution of the visiting surgeons among the 
ievtnl clinics aod i mures against overcrowding 
aa the number of tickets issued for any clinic wul 
be limited to tbe capacity of the room In which 
that dime will be given. 

A registratjoc fee of 85 oo b remiired of each 
rorgeon attending the annual Clinical Congrest, 
such fees providing the funds with which to meet 


the expenses of the meeting To each surgeon 
registering In advance a formal receipt fer the 
registration fee is bsued which receipt n to be 
exchanged for a general admission card upon Ms 
registration at headejuarten. This card, which 
Is non transferable must be presented in order 
to secure dink tickets and to tl* 

evening meetings 


COMMITTEE ON ARRANGEMENTS 


Executive CoBnnn 


Lricrr C V»»ott 
HaaoLo Bscnot 
EmnrtD Butler 
WnrrnrLD Ckaxk 


HcrwAan C Narraata Chairman Thou as F Mullt* Secretary 
Charles A Dui.es 

Ti -rn F.irfftiTt 
Piiiur K Gilman 


Oliver D Hamlin 


F»axi Hdtmax 
Emtu F Honan 
Fjlani W Lyxc* 
Alsos R. Kilgowe 


lor tea L. McCocl 
Isaac W Tidue 


SUB-COMMTTTEES — S\N TRANCISCO 
CliQjciJ Pi ifiuu Committee (General Saraerr ) — \lson 
R Ejlggwx, Chairman Edrukd Bdtlex, Tkmu F 
Maun 

C l i n i ca l Protram Conumltte fEve, Ear,\ate and Throat 
Strrier>') — J osefh L IlcCooi, Chairman H B 
Gear ax, w axxxn D Ho* sit 
Trampartalioc ComraUtt* — EWTLE F 1 1 OIK IN, Chair 
man G D DtLrx\T Hnmn R Orrrvcn 
Public M trtiin Cornmrtt ee — J acob C Gexlex, Chairman 
Haxold II BxarcxuAS, Edoai L OncanaT 
Jacques P Giav Leon uoao* 

Goif Committee — Lrarrr Btnocm. Chairman Haaar 
\lduson James Motoo. Fiasv. Siim 

HOSPITAL REPRESENT \TIVES 

SKX FRANCISCO — OEXERAL SURGERY 
Fran k hn Uo^ntxl — Ea\rr Grrari t, Lraor Bsooes 
F r ench Hotpttal — \sa Cot 1 ia», Cdmi'nd Mcthttt 
H otprtal for Ch ildren Lancrr Abbott Alma PncrrNO- 
ton 

Lettrnnan General Hcwpttal— R F Metcalfe 
M ary'* Help Hotpttal — I saac T*oa*x, Raymond Milu 
wex, EviaETT Caxewn Dudley Surra 
klocnt Zacn Hotpttal — IL axocd Belwn FmrvLix II a* 
ais, Aunr L Bxown 

5L Franca Ho^atal -JamEI O'Cmtvoa, Caltin V 
W.ALkza 

St ^owphjt ^H otpttal — A uljn R_ K nooar, J Minton 

St. Lake's Hotpttal — G D Delfwat Otto Ptlcioii 
S t Mary’s Hotpttal— T*ona* E Banxv Parue Absot 
Daniel Soov 

v«n Francuco Hotpttal— Stanford Umvertfty Servlet Leo 
Eroraart, II llinxiraso^ L Room Unfreruty 
of California Servre ELaxold Bamot, C I. Arana 
Calukbt, Geoaoe K Rhodes 
S hrams' Hotpr.tal for Crippled Children — S tltak Haas 
S outhern Pacific General Hntpltal— XViUlAU V\ icuciJ, 
Feanr R GttAit) 

Stanford Unirmity notpttait— E iull Hoejla*, Pmur K 
Gilman, Fatnaatcs: Krauatar 
Soak ed UiHrmtr School of Median*— L o«in Cran 
mu Emarr Rtooid 

United States Marin* Hospital— lUaa J Warn, Rararr 

L WACtsa. 


Uanershy of Caltforrut Hoapttab — Boa An C Natt 
tren, H Gim Bell 

Unh erwty of California Medical School — L axclet Pownx, 
V- ALLACT. TlUT 

\ rtma AitmcustratioB Rotpital — P E. Joaxarrt, Bu 
ran H. Huumcc, Joaa A RxsrfXirT 


SAN FRANCISCO — SURGERY a T THE EYE, EAR, 
NOSE AND THROAT 

Trench HotpttaJ — Enwin C. Fiat a Raymr, Vsrrta 
D’Eacocr 

Hotfatal for Children— ClOaat Hot roan 
LeUeman General HotpitaJ — A E Scsunn, H C 
Mafwzzl. 

Mary's Help Hospital— Faasr Hayd, J VV CaAwroaa 
XIocnt Zton Hc-p«lal— FaaKL Rccrs, Ilrorrr Cnas 
St. Fmn Hotpttal — CrcmArmri Rirr-ca, Arsarr 
Rawirca 

St Jateph Hospital — R oy PaaETtncrt 
Sc Lake's Hotpttal— Aaaxotx E Erwrarox Cmauxs 
Bates 

St Mary's Hotprtal — Taasra CccrLAt, Sn>cLrT Iksra 
Soathern Pacific General Bctnttal — \\ axes Swtrr 
Stanford Thmemiy Hotpttalt — E dwaxd Sewell, Ham 
Baxea*, HAxantOToa GaAaaa, Locn Mcwwn 
Dirfted Statra Marine Hotpltal— R ax VatLXT 
Unfmsfty of Cahfotma HotpUab^W ailace Sans, Fro 
C Coins, Roixxr C. JLaiTtx, C Alien Dwxrr 
Veterans Admfn*lrat»n HatptCaF-J J CaTtnat, Otto 
Buus 


OAKLAND EXECUTIWv COMMITTEE 
Xrm D HaaLTY, Chairman 
'n v»lxs A Dcxn, Vkt Chairman 
\ WI n n r _n CaAYI, Se creta ry 

Tme.1 Protram CommtUee— Lnfun P AnaM, 
Wax* or II Alien, Haxar H Amm», Faun a- 
B irm , Julia* J Bentos Warm eld Caasi, 
C* axles A Duxes. Scunes Eveuvm-a*. Caia- 
ictso Hiu, Ocrna D FLahlk, Uenev U Ha*3»JS, 
Haiold H Hrrcncocx, T 0 l-vn, T*eldo«C 
Laasorr EeooMajos*.W Eajl MrTtwiLL, Gtot£t 
McCluxe, An ext Mead*, fearuoND J 
Cun Raatw, Dettox N Un J ^,n 

SauTEX, II R Surnoxs, Cljtto*d Sweet, txaaa 
W araa, Don D W uru 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY, GYNECOLOGY OBSTETRICS ORTHOPEDICS, UROLOG\ , 
SURGICAL PATHOLOGY ETC 


OPERATIVE CLINICS IN SAN FRANCISCO HOSPITALS— DAILY 


SAN FRANCISCO HOSPITAL 
Unhertlty of Cdlifomht StrHc* 

Harold Biuk* Oioeoe K, Rhodes, A R Kjloort 
C. L. Callander, S H. Mcmin, \ L Bitoww 
H. W Stukew*, F S Foot*, it \\ DearxHot, 
IL il Blacktteld and L Golduam General iurgery 
F IfontA* C. lOTIKWW S OtSElt L P LATER, 1 J SOL 
UTAH W A. Carroll and T 0 Powell. Urological 
eperatkm* 

W G Moose, A M Vollukx And M Schulze Gyneco- 
logical operation*. 

H W Flemdto, H. A Brow* and L. B Lawxzj»ce 
N eyrwurglcal operations. 

Libot Abbott, F G Lwde, F C Borr W J Cox and 
K. 0 ILaidemak. Orthopedic operation* 

Stanford Unhtnfty Sertict 

Lto liotrarx Lobectomy for lung tumor flip operation 
for tuberculous empyema duaiLculatkm at knee joint 
W L. Room Aplcoly*U (paraffin fill) 

J il ilnraiK G nitric median (Billroth D 
EmroWD Bimx». Pyioroplaity for peptic ulcer atmra 
of colon, congenital 
J Clwt. Eapioratioa of biliary duct 
C ifATwemow Open reduction of apiral fracture of the 
t£bla aequatiectonry for tubercnlou* of the pdvu 
D Klku. Nmrankm of carpal Kapboid 
H R Ottijcdlr. Reaction lor ounnoma of the colon 
E. Tcrwwx. Laminectomy for decompresaioo of cauda 
equina. 

E Mourner, Removal of cord tumor 
L Rstuocos, Cyttectomy lor coroaoma of the bladder 
G Hartwaw Suprapubic proatatectoroy 
L ilrcmiLiCM iWlc on kidney pelvis, 

R Craw Nephrectomy 

K SamriT Removal of fib roin r uin * of the uterus 
A Prrtrr Vraknvaglnal futolu. 

H Vow Guam Perineal repair operation 
C. Coolzy Opera tioo for pelvic Inflammatory daeaae 
R. Duww Hram » conlxauixi of the cervix. 

D Dauz*. Vaginal hysterectomy 

UNIVERSITY OF CALIFORNIA HOSPITAL 
Howard C. N.urnoii, D Jowzo, ]« H Bxowtc and R 
Attn. Neunminrical operation* 

Harold Brum* and H Stemens. Thoracic *irgexy 
R. Abbott F Borr K. Haldehas and W Kxt» Ortbo- 

A iEucwnx^M^ S chtjlot, D Morrow and C Hatzhw 
Gynecological and obstetrical operations 
Fiakc Hetman, C. Johnson S Olsen and B Watsoaw 
Urological operation* 

w S Txur General surgical operation* thyroidectomy 
H. Slaiu and H. Gutww Btu. Carcinoma of colon 


STANFORD UNIVERSITY HOSPITAL 
EiniTT Rixtord, Edvuwd Rr mra, R. GtLMA* L Chaxd- 
ij.i, Eimx IIotnAW and S Buwnell General ab- 
dominal surgery gaatro-lnteatinal mrgery- hernia* 
Eirax Holm vn and Leo E looter. Thoracic aurgenr 
F Reichert and E Tourwi Neurosurgical operation* 
R Gilman Emmet Rotord Eiole Holm aw Thyroid, 
bfliarv tract, liver and pancrea* aargery 
V L Fishes D Kiwo and M Hehsor, Orthopedic 
operation*! 

J Dillom and L Reynolds, Urological operation* 

L Ehoe, II A Steehexson C Fleuhmakk p E Horr 
maw G Craiq and \\ Steveno. Gynecological and 
obstetrical operation* 

F RETCurrr and Ewnx Hctlmax. Cardiac condition*, 
circulatory djaeuea 

C B I'ALura and R Btmkowi Injection*, anieitheaia 
R A ScARBoaoccn Proctoloricol operation* 

A Davi* and S Bcrmreu. Pintle aurgery- indu* trial 
cooes tldn dioeoie* 

HELP HOSPITAL 
R Mn-Lxm:8 Radical neck duoectWm, 

E. Cailsow and C C, McCiai Abdominal operation*. 
M Mnc*» and L Paobol Orthopedic ourgery 
M Vecxl Urological operation* 

H Vow Geldeui and A Santun Gynecologfcal and 
obstetrical opera tiooL 

U S MARINE HOSPITAL 
Rob ext A Joxts Erdikm of pilonidal rinm and rectal 
operation cholecyatectomy and autoplajtv (GOUe* 
tubular flap) Dnpuytmi • contracture 


cholecvrtectomy popliteal uramm 
G- Row or Appendectomy- hennoplatty 
il S Wool? Carcinoma of rectum and lower bowel. 
F Foote, Partial ob*t ruction, new operationa 
T 0 Baotlett. Cordooma of breoat. 


throtomy of the knee with cxdmm of Internal leinL 
lunar cartilage bunion operation (Peabody) phrenic 
neurectomy 

FLttuiia C Sttwabt Tranaurethrai resection of runo- 
ut te 

ST FRANCIS HOSPITAL 

G B O'Comto*. PLutic aurgeiy Recocrt ruction of face 
after bam* nb cartflage tranapfant to the no*e re 
moval of naaal hump deft palate reccm»tnjctkni tui 
very of the hand. 

W W Wasobuxk. Thyroidectomy 

L. R Retwold* and 0 Noiaw Prmtatectomy ureteral 
tranxplanti. 

ST LUKE’S HOSPITAL 

Uawbow Week*, G D DExmvr Paul CArrrumw V 
H Rotnuao Orro H. Pruiton, Da Sullivan 
De. Moobe and Alb art M. Vollmeo. General sur 
Ctcal opeTaiiota. 

Georoe J McChe*wex Rudolto L. Drebel and D» 
Ojx. Orthopedic operatloca. 

L. P Plxtee, Hmtrr D Cxui and Mixey B W zvsoa 

Urological operabon* 

J il Moocaw Proctoloffical operation* 
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MOUNT HON HOSPITAL 
llAiOLD Bacx* Total thyroidectomy lot cwduc due** 
T 1 11 Atari Torek operaUtm (or undeveoded tetddc 
flnt and accomi ftaga procedure! reaecta* foe ktloGs 
of deaomding col* radical roaatertomy Percy 
cautery and eodotbrrm 

V L Btow* Ptaata: repair of pendulooa beeaata heroiot 

omy 

\\ WoDETn Appendectomy 

M Gtum and K Wurrc Blood tranafumoo, a Irate, 
Lmdtrrnan and Unger method* 

L TkrmtAJi Hrtt erect o m y 

L D Parect, A Srarrc and Dates Oiayyai Radical 
difectcmy fracture of oa caidt 
II Buacvtieiii Pint*; cnmction of o*ge-utany pnj- 
trading can 

IlaaoLD Batnca and A L Banar* Phrma: mlnoo 
thoracophatY 

\ Zowx and D A Scwow ElectrocoAguUti* of tn- 
rnora of tha rectum brmorrbcadrctoroy under local 
m&krauoA 

L C Jacom Cafculi of the urinary bladder tranaure 
thral proatatectoroy 

II \ R kammtAjrr The problem of urmary Irthmm 
nephrotomy pyelotomy nephrectomy 
B Srtvuta and kl Pocar. Iljdroccla operation plaanc 
optratasn foe phirootn cynoaoapT 

V Lmx*Y Injection of rai deferent tor chronic epadidy 

nutta 

R K Surra Oawird cteaarean aeeuon 
\ Baasmr* DetoooMrataoe of cervical repair unma- 
datriy foQoinnx drinery 

I Peail Undi ifiittuyr rttra peritoneal lumbar «jm- 
patbetic yaiudjoncctomy a new approach rxuack 
w*ittmg poatenor wmcocfcir'*f rrrnpalbetic (tan 


Cinr an H BoLtt. Htaacrr T1 Schttlti and Da Lena 
Deroetalrab* of introduction of amatheva by 
avertin evipal, gaa and oxygen ipmal 

FRANEUN HOSPITAL 
r GtHiua Gattro-mtwtinal aurgery 


L Baooaa Abdo minal openi 
J Sua, V Dtlloy V. Mere 


icrerooMtar and At Co\ 


G W Bread and G O ‘Carrot RrcwtK ruction auraery 
of hand, face and neck after burnt repair of ayefidt, 
cocrr cticc cf Croon etc trad urea 

ST JOSEPHS HOSPITAL 
\ljoy Kncjoan, J U Union F Sararr and C E 
Smitm General aarmcal cp«ala*a 
R Scrro- Hall and E Haldtm y Onbopcdic opciauwn. 
T lloaansrr Net mmrg i ca l operatkeu 
H Vert GtLDDkY Gynecokrtocal operatama 
T CiaaOY Urological operaticna 

FRENCH HOSPITtL 

F A Lowe Fractured tramrrua internal derangementi 
of knee jomt 

G V> Praam and G CCcrrsoa Removal of aaaal hump 


ST M\RVS HOMTTAL 
T E Bailly Gaatnt mrytTY (paatrectocrr 

-bidder aorgery cbotecyBcctwsy 
D Soot Surgical btmeutam for dnodeaalater 
C P Matmt. Nephropery foe nephroptcan 
E Tomum Inguinal hernia 
Tooty McCaaniT lodaatrial emergency cue* 

Eototyd BuTtra Scrgoy of tha cniaa 

GtoaoE K Rnoota, Enmyency aurgery 

Ed*ittd Men aoai Sympathectomy for Rayaaod t £a- 

Pnue Aasor Cfcatetrfcal *uarery 
T Cnaor Eephrectomy 

Vf FACLLxaa Broncboacoptc dUatmala of lun* abaccta 
J Lu-j liucntiati Orr treatment for delayed beay uatoa. 

LETTERMAN OCNER.AL HOSPITVL 
R F Mytcaltx Crutemauoo of eerrlx ptoD ae rrh aphy 
an^»e*a*«i erf uteraa ya*tro)epiacatociy- daJrcTite 
tomy henan rtaadedomy cofottmay for rectal car 
emoroa cietarean arcta* 

E L Coin Hernia ■ ppmAi- iriy tn gmml benJa, 
ventral bernla 

II S D irect Genlto-odnaiy opera boat elect rial re- 
•eruoe 

B S Bcraarr Thortctitomy for e mp ye m a artboprhe 
r^eradont taw graft, open raductam ef tiaa, er 
era* of cartilage knee. 

P C Dcrooma Corettaga and teaerttoo c< CaiMea pemus 
for aterOlty 

SOUTHERN pacific nOSPUAL 

W B COTTIY and 1 D Hcaata Superax cervkal 
■ympatheetomY foe angaa pectcuK naning p^tarr 
oemootttaO* in natural coin 
C XI atsx and T Gnttcrr Tran«rrethr»l pmtatrrtomy 
E GattYXOOt) ChoLcyatertocny 
F R Giavan Ingmtnd bernk ambulant treatweat by 
lajecti* 

C V. Aivca and J Bocdi Open rtdueooa cf fractorei. 
Obcae F Nouay and Ttowaj E. CranoY Sahara** 
pmatatedoray 

W W Vi Oikii Thyroid aurprry 

SHRINERS’ HOSPITAL 
Syltay L Haac Longitudinal oateotnmy 

twn ef nmdti m paralriir ttaiahaatwa a »ct 
(try* of apfne, lengtbonlug of leg «**r*til (» 
location c< tup Sever opera t*» foe ob^uncd PVJu 
ala with trmuapfantatwp of toea major fm»* °» “P 
pint a: opera ta* 

HOSPITAL FOR CHILDREN 
C Hoad Thyroadectiiroy 

Mtraiu. E Enwaana Tnyrogkaaal dact cyaf . 

Alma Pt'tnjyoto-c Sopta tgmal hytterretomy tM" 
byaterectomy Tagbal pf****: 

ATTERANs A DM rflSTR-ATION 
Sufi Coffey operation for carcmcrm* >h« rreteme*" 1 ' 
aecood Mate gaatrecttmy 
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CLINICAL DEMONSTRATIONS IN SAN FRANCISCO HOSPITALS— DAIL\ 

general surger\ genito-urinary SURGERY 


A S Wsnx and F L Harris. Injection treatment of 
bernl* 

Hu old Bruww Appendldtb, 

S R, Sherma* Rapture of the tplern. 

Home* Wooutr and H Glrhh Bell Splenectomy 
IT. it* B Conxr Impection of an IndmtrmJ medical 
and mrpcal center ward round* deroon*tr*twn of 
cuo postoperative treatment- 
Eiorrr Rr train Knotty problems in iodaj trial aorgciy 
Traumatic carcinoma of hreait ruptured heart trau 
matlc thrombosis of fllac and other large veins 
Emile Holma*. Operative cure of recurrent and direct 
Inguinal hernia. 

Gioioe K Ruoot* Hematogenous pennephne abscess 
peritonltli and drainage. 

M W Debemuam AvptK meningitis following ipmal 
aruetthe*!* 

A L. Raowrr pulmonary enbolectomy motion picture 
denwratratlon of the Trendelenburg operation on ca 
dicer 

H. BaooiE Steepen* Subphretuc abaceaa vaccination 
of the pleural and abdominal caviUea 
Walter Bunbaom. Tendon repair acute fonocococ 
tenosynovitis. 

Anon R. Kilgore, Otto H Pelulgei and R S Stow 
Treatment of breast cancer end result*. 

Otto H. PtloxoI*. Soft ti**uc sarcoma* 

Auox R. Kilgobe. Cystic disease of the brean cancer 
C L. Callaxdes. Ga* bcdllua infection, new amputation 
of thigh In lower third treatment of aeptK joint* 
Edmund Butler. Emergency KT&ay 
Eumuwd Butler, L. R Reynolds, L H Ga*lakd and 
J B McNauoht Old healed ruptured bladder*, 
diagnostic difficulties and value of \ ray In diagnoaa 
X ray fn differential dtagnodi of acute abdomen 
Eootjrt S. Kjxooxe. Circulatory dl*en*e In differential 
diagnosU of acute abdomen 

Caileto* Uattiewso* J* and J B McNauoht 
Lrmphogranulom* inguinale 
A S. Musawte. Po*t operative Infection* 

I W Thoine Squaroou* and baaal cell caremotna of face 
and neck, pathology dlagncui* and treatment 
Z, E. Bolix Biopsies and tumor *urgery maed tumor* 
cf the parotid. 

Everett CaiuOw CarotU body tumor* *plenectomy 
indication* and technique. 

Frame E. Stile*. Treatment of varicose rein*. 

J F Rjcrard Intestinal obatruction 

SURGERY OF THE THYROID 
William J Ktu, Hmr H Searl* Tame T P axiom 
and R. S. Stowe. Activibe* of the thymol committee 
of the Uruvenlty of California Hospital with follow 
up »tudfea alter vajkm* line* of treatment. 

Hocar H Searls, E. L Bartlett and C L. Cojcpor. 
Chronic diffuse thyroiditis. 

Hnrat H. Seuha and Jahe T PaJOOw Clinical picture 
of tcrlc adenoma with normal or lowered metabolic 
ritt * 

William J Rm The heart in parsthyTtadlsm 
HL JfovTOOTnrr Lingual thyroid 
Theodore AltrausEk S urgical Implication* of hepatx 
d a ma ge in thyrotoxicosis 

F- J Milltxe*. Parathyroid damage daring thyroidec 
Ivor 


Frank Htnuan Clark M Johneow and Brent \v etmaw 
Tumor* of the tea tide, pathology d anoint ration of 
bormooe testa, end result*, ore t ero-lntei tired ann*to- 
rno\is, apcrimental work, drawing* and motion picture 
demonstration, demonstration of patient* proaUthm 
pathology indications for different type* of turgery 
end-resmt* by different method* 

C P Mattie Surgery of the prostate 
T E Gibson Newer aspect* of renal tuberculosis 
L P Player and H D Grail. Gracilis transplantation 
for urinary incontinence 

Mi ley B Weisow Conservative aurgkal treatment of 
nephrottthisai* 

L C Jacob* Calculi of urinary bladder wprapubic and 
transurethral prostatectomy 

H. \ R. KanrmiAWx Urinary lithlam, nephrotomy 
pyelotomy and nephrectomy 
Bernard Strau*« and M L Polse. Operation for hydro 
cek plaatic operation for phimoaa 
A Etsteew Injection of m deferens for chrotik epxiidy 
mitxa 

J V Leonard and Geokoe W Hartman Demonstration 
in urology 

C P if attie and T E Gascrv Transurethral prostatec 
tomy 

T E Gibsow and O F Noian Suprapubic proatatec 
tomy 

J R Dillor Treatment of chronic pyelitis and pyelo- 
nephritis treatment of cancer of prostate technical 
improvement* in surgical treatment of undeacended 
iodide 

W E Steven* Unusual pathological conditions of the 
urinary tract in women. 

EdoaR Poth A new aseptic technique for art tero-en terra 
tomy mechanam of ajcrmdhwmfection of the urinary 
tract trperimervtal observation* 

StmjiY Olsen Tubertnlom of the genitourinary tract 
urinary calculi 

Clare M Jomvov Trauma of the genito-urinary tract 
infections of the gerdto-urinary tract renal and par* 
renal infection*, renal anomalies 
L P Player Kidney lavage 

W A Carroll Ureteral bthiatis rupture of kidney 
T 0 Powell. Newer knowledge of tumors of the testicle 
with *pecl*l reference to gonadotropic horraona ex 
ere ted In the unne. 

M R Ottwcer, Lloyd R. Reywolds and J B Me 
Naught Torek operation for undescended testicle 
torsion oi testicle. 

Geo*oe XV HARniAW. Hematuria and pyuria renal 
tuberculosis 

W A Sumker. Relationship of chronic infections to le 
Kons oi the gmlto- urinary tract. 

Lewi* Micotxroy. Ointrucdoo of the neck of the Wad 
der in the female 

R Glenn Craiq. Ureteral pain of obscure origin. 
Morrell Vectl Renal movahOity 

SURGERY OF INFECTIONS 
A. S. White. Treatment of itaphylococcu* infections with 
staphldd. 

S A Goldman Studies on staphylococcus infections. 

F J McCarthy End results in infection* of the hand. 

B F Aides Relation of focal Infection to \\ assermann 
fast lues. 
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ORTBorEDIC SURGERY 
Gtotci J UcChekty V. Cox and R L Duan 
Fracture of n<*± of femur treatment wltkout external 

fplmting 

L D rxiwcx, A B Sr**u ud D D Csiuvx Trie 

tore* of cm c*la* replacement o f tlb»*l thmft by fibula 
foJtcrwm* cwtecwnyttrtls, treatment at bnreiu* 

R L W aoc« C3 m eal democstratioo ct Roger Andereon 
“Oight-O-hlabc' 1 *plmt tod ikeletsl traetwn and 
countertrectwn methods appHcmbla to Tborra* or 
Hodrren ipfmt* 

LeRciy C Amoti The shudder }omt 
Jo** B DiC 11 Sah-cdci* Th« tbcdder jomt 
I F Ri\eha*i Vitamin C defiomcy in artbrru* 
krxxr IlALDEifur *rx) Jo*rx B n* C U Sip-oni 
Demonstration* of booe growth 
r* tXJC* IiAvr_i n«wt therapy 

F A Lott Internal derangement* ot knee joint, dmjc 
and mot 100 parture denwratratno fracture ot hu 
merus, dime and motion pwture demcaatrauoc 
Lot-niNHXiao Arthrooema ot foot 
.Hah Yppbeatsoa of I Lbtw-RiMer plaster for scobo- 
iu result* of treatment fo *robo*w result* of tendon 
LramplantAtx*) I^gxvIVrtbe* disease 
J J Sale, Vi O Montooheet V II Dnxow and W J 
Cox Indmtnal sur^rry and orthopedic* 

J FI OCowsoa Reduction at complicated fracture*, 
dewed method*, demonstration of case*, mdwatwet* 
for open reduction 

C A Wauh End remit* ot open redaction at fracture* 
treatment of compression fracture* of *prne ijtmxi 
fracture* of da de and patrfb 
W V» Wa*k*tj** DaabshUe* following fracture*, factors 
mflumnnr period of reon ety 
I jo* tan \V Elt Axthnti* of the tup 
D Kino Functional anatomy arid pathology of lha 
ihonldrr joant 

A L FcDtta Treatment of flat feet 
Miami C Alamo* Osteogenic *»iTX*na of sprue reli 
tion of bacteiwphage to tha Orr treatment of oateo- 
royehUa 

Nelsox J Ho* tin Traumatic lewoos of borer tendons 
and muscle* 

Ixox Paxee» Familial tendencir* in Paget • chs ea» e 
D Krxo Treatment of chronic sderoaina oatconj ditw 
F G Loon Cocupftaamo fracture* of spent nea-unwe 
of fracture* 

F C Dorr Hibba-Raaer treatment of tcnlnaw, daVxa 
two of carpal tetmhmar fracture of ankle, hgirnea 
too* tear* <rf ankl* treatment of fracture of o* ealeu 
W J Cox Internal derangement of knee joint, rupture 
of ligament*, treatment of fracture of femoral neck 
with Smith- Peterson naih 

tru r n Hum a Pathology of acute oateomjdrta 
pathofagT of chrome lnfectwoa of bon 
Rairm Soto-Hall and Krrxr. 0 Haloe* a* Fracture 
dalocatwa of cervical spme Duncan "a tr action ap- 
paratus 

Paui-E Tojurso* B H Hronwo and Ton* A loorxcrr 
Dimtality ratn** of \ etaraus Admimstratwo for 
orthopethc condition* of the extrenutie* 
rinrm* klATUTTwa*. J» and J B klcNAtmrrr Treat 
men t of g*r*l fracture* of tibia cgien and dewed meti 
odi of treatment of fracture* of mrtronntie*, twberculo- 
m of pel 1 * 

D two J II Mkhesi* and R A Scamowouot Frac- 
ture of carpal scapbowi mrpcal approaches to boon 
mrmt Wat*, Ore method of treatment of oateomyebtu 
NcUD* J HaWAJLD Frwcturei^Hw^ng^T end of tha 


il mm C llnrsoa and Lxcrx Pamj* UdumI fac- 
ture* of th* *pmc- treatment of cater*)) chtn «h 
mraScal mascot* 

C. C McRae Injurst* of noall boon of the 
EnoAaL Griramr Problem* m treatment at f net ire* 

THORACIC SURGERY 

Haascn Bin**, A. L Bton H Roarmrv and J J 
S a*p*o* Syi ap o am m on satfoy cf th* heart *nh 
pwiticular rclerroce to adhnme pencarttra 
Ijo Eiotstti Pimje n Prcaacrx, \\ L R oom , W G 
BoxuiaiDj Diuti A. Vvoon W R, Ciaai and L H 
G a* lam) \ anon* type* of bronchial atewoaa a^codc 

infedwn* of tha lunfr tumoei cf tW Juag engder™ 

Eicnx Hot* ax Techaial rnpememoU* o partial *Jrc 
tr\e thoracoplasty rejection cf traaseme pence**, 
rrsectxin of Kmpuia hgatwn of the pwhncnary artery 
a* a therapeutic tneaaore in pclmceiary hanunhate 
carcincco* of long umulatmg inflamtaatoey daeair 
Ha*ocd B iu\* StD*rrJ Snwir H BtoctzSirrarx*, 
A L. Bscnr* 11. V, Dmui* and A Gouuua 
Lag nppuration*, e mp y ema artihaal prwnw- 
thorai pnrrnx aiwlnoo, thoracoplasty 
Aiajcso* \\ eco and G D Delpbat TbmagJasty 
Rat KtSTua. Diaphragmatic beret* 

SmXTT J SmreAJi Pneumothneat in pneansoam 
W B Faluhxi Ja Broodnectasw treatmeat of chat 
Inrane* 

A L Utow* CciBarw* therapy In pntnemry tetjerndou* 

S SmiAX Lymphoblaitocaa of mediaitinaw 
C A 1\ aiaxi Phronwectoeny for pl*uroper*aidl*l »d- 

A Goujua* Staph j Incncdc infection* ot the hmg, 

chrmolttenpy at UilxTcdota. 

T F llum*. Antethoricx cr»cpha*Dnla*ty 
llABT E Mathes tirwrunental *tody of the rflect cf 
earioen pathologic*! condition* upon the daal blocd 

Ecoul'ivra A wmple apparatus lot bdal and npb* 
imgatwo and It* pulse* tsoet in trretmenlof roprewA. 
D attd A \\ ocai and M 111 E Uatho EahU of cU» 1 
■ rat experimental ohaematioo* ow tha dual bkro wp- 
ply of tb* lung* tn i anoer* patholegaad stale*, 

NEUROSURGERY 

How aid C Namrcia Lata remit* In the trr atrire t cf 
malignant ceophtbalmD*, bram tumori factaeim- 
ftneoan* recoAery after penphetal narea njtnT 
eenical nb* and “ttw wrairnu* lyndrreno without 
cervical nb* , , . _ 

Ho* aid W Itrxrwi Snbdnral bematomatA certore- 
«rfnal rtunofrhaa, rehef of mtrecUbk twm, cremat 
*prxt»ci foe crbtfal tarxn, oanwcwrfmJ 
Edwuxt) lloaaaan. Neuroiog* ch*fc ew Ittx ta m tarn 
c**da equma, dagnoaw and treata^t ef *^^ 
htmoerba-e d*cna*» «f aob*™! hwmtmiwe' 

0 TV Taotia, J* Spinal coed t*mcn . 

H A. Btcrw* Low back inrune*, wuwi c ord tc >ine*. 

E B Tom Treatment of acute bod a ju re*. __ 

F L kirniT Neurekp** «f a*w*l nerrei, den*»«re- 
tino cf patient and lantern d»dcs _ 

L B°^ IawSwo: Speaal coed tumors, tumors cf c*oi» 
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GYNECOLOGY AND OBSTETRICS 

William G. Moose. Endometriosis fibromyomata. of 
uterus. 

A_ M. VotLMER. Rubin s Insufflation tat trichomona* 

VagbialJs. 

R. K Smith CltMkn] cntran lection, motion picture 
demonstration. 

Fiore L tuco, Auct M «wm and R S Stoke Uterine 
cancer follow-up X ray therapy radium therapy 
Jl AKiAiirr Schulte Special ovarian turnon. 

A, H. Heald and Alice Maxwell X ray pelvimetry 
direct method, 

Petilp H Arxot Conduct of labor in po*tcnor position 
LutTWlO Emok Dysmenorrhea, causa and treatment 
sterility diagnosis and treatment 
C. F Fwhmahn P E. Hoitkaw and Gertrude F Joke* 
Endocrinological aspect* of gynecology modem meth- 
ods of diagnosis blood and nnr« hormone testa, b»p*y 
of endometrium, hormone therapy 
A- V Pttttt. Results of hyperpyre cm. in treatment of 
acute and chronic pelvic inflammatory disease 
Ltrowtc Emce Radiation therapy of enronoma of cervix 
method* and end -results 
A. M. VoTJ.tfTR. Treatment of abortions 
Margaret Schuux Multiple nregnandes, pyelitis with 
pregnancy- hydatMlfonn xnole and chono-epithehoma 
carutac daease with pregnancy 
Rah, L. SctiAUTp Fibromyoma of the a terua 
Sam* Vox Gelderx Ptwilc operation* on pelvn 
C L. Cooley Demonstration of gynecological cases 
R. I) Dux* Treatment of Incomplete abortions 
D A. Dallas Operations In obstetrics 
Deteilt Simfsox. Separated placenta 
Adolph E. Schmidt Utennc bleeding 

SURGERY OF THE GASTRO-I N T ES T L NAL TRACT 
Harold Brohx Cancer of the rectum. 

F L Harris. Oca triu rig (chronic) enteritis (regional 
ileitis) treatment of append!* stump, nonin version. 
Ftm EL KfitrsE. The more common complication* of pep- 
tic ulcer 

E. J Best F H. Krcte, Theodore Althausex and 
Ralph Rabemowtel Postoperative care of intestinal 
condition* 

M F Cuxha. Primary duodenitis end-results of ulcer 
case s, types of opera bon, ause* of recurrence 
Leox Goldmax and Theodore ALthausex Pseudo per 
f oration of peptic ulcer 

) Home* Wools rr and H. Glejcjc Bell. Carcinoma of 
stomach. 

M L Moxtooxery and Joseph M Swixdt. Acute in 
testm al obstruction experimental and clinical 
H Guxx Bell Subacute intestinal obstruction, locahxrd 
type (chronic ocatrixlng enteritis) 

II Glejoj Bell and Lrox Goldvax Congenital lesions, 
tumor*, diverticula of small bowel 
>L S. W 00 u, Leom Goldmax and H. Gixmr Bell Car 
rin nm a of large bowel 

Dudley Surra and J W Murgax Cardnoma of rectum. 
A*a W Colldt*. Pyiorectomy and gaatro-enteroatomy 
LeRoy Baoosak Diagnosis and treatment of intestinal 
obstruction. 

E*l»t Gehtel*. Radical surgery for gastric and duodenal 
nlceai diverticulitis of colon cloture of colostomy 
preservation 0/ anal sphincter 
P K. Baowx Peptic ulcer indication* for surgical treat 
meat. 


\V W Yv askbuth Acute perforation of Peptic ulcer 
co mpiica lions and end result* In 100 cases 
J A. Gotltoil. Chronic appendicitis, end result* of opera 
tlon 

E. Boat Mortality rate of operations for appendicitis 
A Scarborough. Development* in surgical treatment 
of cardnoma of rectum, joo cases. 

Fjcle Holman Cause* for failure to control symptoms 
and to prevent gaitrojeianal ulcer In gastric surgery 
Guxther W Naoel, F L. Rei chert and Mary E. 
Matties. Chronic regional enteritis, d liucal erperi- 
raental 

David A Wood Multiple primary carcinomata of cokm 
complicating multiple polyposis of colors 
NelsoxJ Howard Amebic granuloma of large bowel 
Harold Bruxn Cardnoma of large bowel carcinoma of 
rectum boa d obstruction. 

George L Rhodes. Spontaneous perforation of cecum 
from obstruction in distal ookm. 

Daxtel Soot Choice of operation In gastric surgerr 
Edward Tore am End-results in mreery for gastric ulcer 
H P Hell, Georoe Barnett J if Meht.uk J W 
Clixe, Jr Carletos Mathew»ox Jr^ J B Me 
Naooht and A C McKekxet Lesions of the upper 
gastro-intatinal tract amebic infection* of liver and 
gas t ro intestinal trad. 

Dudley Surra Operation for rectal fistula and hemor 
rholdectomy motion picture derrumstratkm. 


SURGERY OF THE BILIARY TRACT LIVER 
AND PANCREAS 

Alaxiox Veer* and G D Delxiat Common dud 
•tone hydatid disease of liver granuloma Inguinale. 

F I Harris Acute cholecystitis. 

Carl Hoag Reconstruction of common duct 

H. Clare Shepardson and Hax* Loser. pancreatic 
dysfunction hypoglycemia 

H Glexx Bell and Theodore Altiiausek Operative 
mortality and pre-operative management of cholecyst b 
tis, glucose therapy Rose- Bengal and other testa. 

Fred IL Krure and Theodore Alth ausek Medical 
and surgical jaundice cirrhosis of liver differential 
from carcmoTna oS stomach. 

Je**e L Car* and Frederic* S. Foote. Experimental 
wort m human Jaundice. 

Karl Schmidt The bfle ialta. 

F.imx Holuax Postoperative and Inflammatory stenosis 
of the bile passages 

M W Debehii au and J M SwiKirr Liver abscess. 

Staxley H Mentxer. Acute cholecystitis obstructive 
cholecystitis 

Rooxey A Yoell Gall-bladder anomalies. 

T F Mullen Recurrence of symptoms after biliary 
trad surgery 

ENDOCRINOLOGY 

R F Escamilla. Abdominal pain of endocrine origin. 

Samuel Cohn and F I Harris. Treatment of rmrU- 
scended testicle by operation and glandular rrir»rti 

Leo Staxley Endocrinology in a penal institution. 


CIRCULATORY DISEASE 
M. L Montgomery Therapeutic venous occlusion, 

C A Norle, Jr. postoperative cardiac vtma circulatory 
collapse 
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SURGERY GYNECOLOGY AND OBSTETRICS 

CLINICS IN ALAMEDA COUNT! HOSPITALS— WEDNESDAY 


ALAMEDA COUNTY HOSPITAL 
WrrmtLD Cjuuct ir. 1 ft Eau Mnam — 9 Cmiti- 
o«n* erf Uocrnch 

Feikk IL Bowu* ind Tatccorc Lawicp» — 10 Card- 
noeQa erf fuTim 

H W Haxkwo and Dos D WtATE* — II Carcinoma erf 
colon. 

Lofi/E-P AduH — 11 Cardncma (j broit 
iCHTO Emnoiw — 9 Extrapleural tbrracoplaity m- 
traplenraJ pneumolyiu dim e cc p&reslc in la Tnpixx 
thoracopfatty Dtactraawc by Pure r r Br*r 
Wa**re B Aua-ii Kcjjxmataj 
W F Hoi£o*i — 9 Arthropiuty ol bp 
L B Bam«d — 10 ArthroplaUy erf »i*»Wer 
D N f.wn — 9 Totxl Kyitrftctomy mbtotal lijit ntc 
toray draetnuco erf obatetncal tevta at Alameda 
Cottnty Hoapatal 

Cuuact A Depot — 1 Cynacoic^pcal cancer dime 
Dttoioilratxo erf intraipinal alcobcf injection and 
petaenLatKE erf ctae* 

AunaTlt llr.erm, l.uiTTi Krvrnix, Joai A Daooiirmr 
T I BcCDXT and aaaocutei — 9 Penned proatatre 
towy ■uprapeibe proatatretoeny reaectoacoi^ prov 
tatectrxny Operaboca, demamiraboo of cua and 


Dry C 3 uta 1 — 4 jo 

C M.KM1X* A Dune* and aaaoaate* Cancer cbde 

lUiOt-D H Hmwrocx, N A Cult and uaieult* 
T ra n mi 1 tr f n H cxtbopeiljc dm a demo m traboc erf 
Swrrtland caat dryer Befl table, ptarter madeR 
•pfinta, etc 

W II Suom and C B Roam \-r»y rrbiir and <J»- 
ciaajor 

Gcrntop* ifoowr f^(ioin»cai exhibit and eoaiViener 
BERKELEY GENERAL HOSPITAL 
Z>y C?I*K3, if- tt 

FeaTK D Walmh CboJecyrOtn, ohaervabna* and cno- 
oenta 00 aortas! treatment 

CiABDt n CffDtca Ectepc prtjnaney reenrrin* cm 

Wi* ad* 

Wilua* W Caoaa Pofycyabc bdney nepbroiithuia 
pmtabc ma n a trmm t 

J F Ctxtacn Ctaeoehoodjooatom nnolnn* aD eprpb- 
T*e» m ooe ettnmty ckvida dr cjaiuf a 

W \V Brant Para thyroid drteate . (roaa aperrmma and 

maaoproweboa* 

R G Van Non X ray democntntxm and dirwnc 
CHILDREN’S HOSPITAL 

Rot Ntxacrt — 9 Demonatiaboo erf method* of treatment 
of coophajral atrkinr* due to lye 

W ft Caoaa — 9 IVarmrtrtem fieulmp m tba kadaaya cl 
children, lantern iiida darnaoatraboo 

CurrtiVD Sw xi.1 — 9 Chrrir 00 tmdeaemded tetta Do»- 
OottratWD of peatoperatrre rawha, dtirr—no erf the 
effect erf anbdtiia S demcmitJnbon of c^wraboe 

ALTA BATES HOSPITAL 

Staff— 9 Operation* and dry cbuca 


SAMUEL MERRITT HOSPITAL 
Wtuo B Aun — 9 Recenjatmetloo d iktrfl def^-ra 
opera-tin and dcmcratmtkxi erf catei 
W F Ilctcoxa and D D Tottlcmtti — 9 Ortbpedr 
ependoca ud demowtribr** 

Mata L Etmot-9 Rectal aurjery and prtw-ntitm 
erf caaea 

Fax'd H BowLia — 9 Tbyrowlectceay 
ft H Stmun 9 X-ray derncoatraboc ml dhanaaon 
d caaea 

Roaxar A Gmur — 9 Palbafc^pal e il <W<i deaweatra- 
bon of fraaen arction techajqna apeonaena 
Warmn-D Caaft— o 30 Peptic nicer J»dd pyloro- 

W £aalilm3EU.— 10 30 Pejrfc tnmnr 
Hrvrr.a Roman — 10 jo ChokcyaWctomy 
(j<n ra A Duro — 11 Apac e rfnia. oprrabon, detaao- 
itrabon of tboraic caaea Lhacmiaoc by Htioto 
Tanaii 

Dry Otmk, »-4-jo 

H N Rowan, A M Sana, ft - H Stanmura, A A. 
AixiA'rm, ft S tenia, Srrwxrr V lawn, II 
GcaDCrr Muxiax, FLrrcata B Taruoa, \ narr G 
ALotaaox, and BLoitar Roacrra Syinfewuia 00 
nrr- and poatoperath • car* llaauemt d ■■ rjcaJ 
jiandar* and ateauadi caie* dnhetes (a •wirry. 
traumtbc and poatoperatiYe poenmonla cardiac tad 
renal ccanpbcattoa. poatoperath* ptycWr; allftc 
m relaboo to ab domin al »nrjery dja a gorc and dea- 
centra tion of caaea 


PERALTA HOSPITAL 
J L Ixmi — 9 Cbofetyitrctorny 
Eaoo A. M*joa»— 9 Cardnoaia of brent, rabeal re 
moral 

F M Lookh and Jo*CT W Sarujca— 9 Potto etairran 
•ecbon 

Cnvtixa B Fcrwxxa — 9 Orthopedic treatment erf pe»- 
dytolaLhewj coerecboc of apper eatmaity iaxahra- 
roret m polxanyriitb 

II J TutnXTO-r and J Loxiroan— 10 EHectne oe*xa- 
boo in cntaneoca m a han a n oea 
Jcarr \V Smnti- o \ a*raa] piaibc 
T Flotd Bill— 10 Pel 1c toaor 
T C Lxwacrr — u Hernia. faacuJ rrpnr 

P V Jacoaan — 1 1 Bladder *irjerr . 

P mjl lire* ml — 9 to 1 Patboiopca] deaaiut raboo ana 

J D Coutj — 9 to 1 X-ray demo*»tiatk» and erf*R 


COWELL MEMORIAL HOSPITAL 
HmrtT Frxaa, Roncar Laoor, C. A toaoco and » - 
reTJiM — 9 fefritrft and duriri^nri erf later* 
m rndocriDnlofy. m^eebon of Wboratone* « nd bo» - 
prtal with *watl reference to the *r*te»oc mt*ai 
exia erf mmertay atwdenta, dvenMoa «f hhxatory 
fee+ma™ with particaiar refermo to ametaaara 


ALAMEDA SANATORIUM 
J Cwuoriacnr— 9 Hemtcpla*y under local anarathewa. 


G R 
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eas - ^ OXKLOr* YWHTU. 

■^x? Wnvxr x — <* Tier- *rf At *. •oj.'i 

O T— Et — c. ‘vr^r— i' ~ jV , 5 »hf*v. f\*t*~l, dr\ 

CUiX 

R v \ vx N-v<— -a. J>-v c£tat~ Yj»ce~ tp -*ja a-vj pv*j- 
r>-ta x Ar vscm* « Na>Vr x -esc *~c *, \ m 
oc=i- , c*^rt >.'0 

'iW S'tictvj — ^.jo. HiArtvakui. 

Old Jlu. 1 — «i IHi^tc rf rra 
\-irtoc— ix H Curr's— u Catcmma it the rtcr*. 
K?=>TJ-4_ -C- 1 '-^TT Laber XtciiX^t. 


STRGERY OF THE EYE. EAR. YOSE VXD THRO VT 
CLKIO IN 'vXN FRANCISCO EO>TTT\LS— DVHA 
OTtiiSTY 0“ CALIFORNIA EO^TTCL SAN FRANCISCO KCETITU, 


T%t sirr 

JT3I I- NACoCi. Fp-X x --~r C. CctES. J-XXTS W 
CmrtD. C. Lies d- .th iai Dira O Hu 

SL C Minzt i-H Frr - rt \ - t C ClTB — Q. T ~0- 

Wajlah Sues. Lc r ~3 Alcxiat** *rd Eru s”trtn — o- 
Q^ xn^.^ xal cp -rrai j rc *. 

D~T C~C» — . 

rnr=En C Ccmrs. S=-m cf tracmrx cataract*. 

J- V Cuif ’cj. TiJbsTi^'^* cf the err 

C A i m PrrrrT. S=rr«y c tie <tnal cruacle*. 

D*rr> Hxmsorccs. Contact practical denen- 

imitrL 

H. C Minn and Smixsc Brxxzxt- Injuries and repair 
cf the final cart 

TkirsZjT 

hKxm L. McCooi, Fumia C Coxnra, Jcmra W 
ClAWTOlO, C. Anr c Ditpty and Dwtd Q. Ha* 
ktotox — 9 . Ophthilmolopical operatkm*- 

R- C- MjUOTX Uu FfUTHl’t C Come* — o. Totf- 
Mtaher open lira. 

Win ip: Surra Locn Mouoox and Edttb STom — o. 
Otolarj-njerfosical operation*. 

Dry Clmxa — a 

Johx Sir mru RcgionaJ anatomy of the maJtotd and 
pathway* cf infection of the mtraCTaniurn- 

HwuDC\«nionL Brain ab*ce** armoR from mkidle 
ear and maatnad infection* 

Wallace Smith. F hletrf th and thromboa** loQgwinf; mid- 
die ear and mastoid infection* 


Friday — a 

Fuheecx C. Coxnr* Surgery cf complicated cataract*. 
J W Csnwroin. The eye in dnbetea. 

C. Allex Diocey The value erf orthoptic treatment, 
David HAuncoros. Tobacco amblyopia and iu treat 
men t 

ST MARY'S Hosrrru. 


r^araday — a 

F*aso* Coxlajt, Sxaicley Bnaxi and F*aHC Hvxp 
Treatment of posterior tinimtia Blood dy*era*Lu In 
relation to the ear noae and throat Treatment of 
bilateral abductor paralyai* 

Fiahs Hajox Radical antrum. 


The*— re — w 

W A itcc D H 't-xta. Extern*! uaiect ■car' hmccy tut*, 
c oin age and advartaxn. 

C \l-Cx Dn^rvaniJ \\ Ct.v*nvTD Ndetvpuvcdam 
o cataract <y«-atax 3 ahmeta. intra-ortatal Iakv 
uui. Sf *^rnrra. jre-ceyTatrre medkattw. 

Witirx D H -uxta. C \nrx Di.'xrr ard I \\ Cl xk 
rv six Tie e*e S ri— ibeiK e~irxpiHa N tartrate in 
cctar tbearectKi 

Vrxtrc Kv«-ixv<- Oneocsa -rf jhe antnra *otne cunoo* 
f'm^n Kxhe* ra tie hraj* ca«* cf recoverv frvra 
cdtx mcnnptw' ertrnjbx otttvra.x'CJtn cf the frontal 
Una. 

Hjxxmrxxc B Crow ok Fom*m bodrea in the hin^s 
atenoai* cf tie ceaopbafrn* cancer of the lamu 

IHaiixctox B. 0* vh v* and J M \\ nJArax. VatmjrvT 
abace** erf the drain***. 

R.ir Aeuxy Treatment cf tuberouWii of the Unme. 


UUSfiru. FOK CiULDREN 
FivnJjr — v 

Gutters \ Hocrttn and Wtot M IIioka. Technbue 
far the drtenniiutfcn erf the hydrv'Ctn fcxt cnocentra 
tica of tear*. The w*niiKance erf pH of tear* in ocular 
jymptrctL* treatment. ItafKaUottx f ratal rrtultx 
rf ortl«v<.fc Itjdij. KtUuon \TMloal ImlviUivT 
™ eatra-ccnur to putric *\‘nmtorrt\, |H*turr 

temperament and aptitude for actaxiS wvnl. and ev- 
cupatkm. Congenital movie nah\ Mot km pictare 
^y^^J^OYonnortechn^uef r bctenvWi 

Am k> fe 

Grotci \ UotTOut and \\taiY M l lies*— o iatrac 
tkn of cjmmdul rataract, mwle emmtUN 
Ovonouf cinen *Wten(ru ( u *bn\t e rxotnxrfa, ainude 
e*>An>pU, \ertical ile\litkm» mu*le tran«pbnt» ( h 
reterrul rectux pahv wperior rrctu* U* pamMx ,rf 
the WnW ol Ikjue (faclxm « te\ htvknm). M >tnh 
JlwtkmhrrciwenUaTptwK Tbtl Mwhcr^crat^ 
amnhtvncr)^ n *' nbcT ^‘ rtu ' ,,uct (with lhOdauin 


STWITIRD U\l\l kSlp\ SU 100 I OK XU DU INI 

11 n/ftca/ar - 

\* VH1C RemtN t mKenltal ami herexlitatv nr defrvK 
\\rae llicax. Ocular tmtiaJk ^ v 

lit'dK h ‘° n ‘ Kr,liul nwlMx Ktvl 



ii6j 


SURGER\ GY\ECOLOG\ AND OBSTETRICS 


MOUNT ZIOV HOSPITAL 

Tmtdtj 

Hmtrr J Coax, Ed»a*d LJhitt ai*l Jmtt Svajt — 9 
Toatil operabona, local aad gannal anaathetia, de- 
tection, Shjder tnamocn* 

TTeiaerfjj — 1 

IlnniT J Ccnrt Err* can Lmm and Jcbtt Scatt 
5 ynmoaram 04 rnaatowtectoeny 

Groaoi S Lvcsxai. Treatment cf corneal nlcm 

C«a*U 3 Vi ciu Recently developed conctpU la u»- 
trmnoiofy and bacter»olo|y oi yahja to tie ophthal- 
moioKMt 

Feaki H. Roots Treatment o i aenta indocychbi 

G A Rune Pathoiofical deraoettrabDO of ranoaa eye 

mr ytiry yTS 

TkrrtJ y 

Staff — 9 \iu] ccyntiom Scbroacoot resection, etectio- 
ccufalatKci of tmfaenatea, imm goTjery 

ZAryj i* K 1 iMiracW 

FaASa n Rrwrt and Croatia S Laoicvw— 9 Ev« 
operabooa Cataract, •Uakaamn, pLsQc 00 eyebdi 

SOUTHERN PACOTC HOSPITAL 

TkHndtt — J 

AAruat* T Syxjt and J care C Wouuu CUmca aad 
draoratrabon at oars 


LCTTEJOIAN GENERAL HOSPITAL 
Tmaity 

A E Sciuxtn aad Hmi rr II Pijct— 9 Too- 
uEectomxt adcaoadectooue*, general uaathetia 

IIaxtey C. HaxwxLL — 930 Eye garrery pwnl 
anrtthesia Strahitmas c o rrr ctk iei by Otnacr 
tendon oath aad by Jamleicn rertta»c 
T Teiactltj 

A E Saru\an — 9 Ttaaffle a n mct , local aaaatlama, 
ratal operabocri, local amnahean 
Tktnity 

IlAarrt C Max* ell — 9 Eya operatic**, local anaathe 
tut cataract crtjactfan, pterygarra tnaapiaat, 
ttrabtenaa correction 

Fnit y 

\ E Srm ivm, Hcarncr 1L Pticr and Hum C 
Mat* II_L — o Stm turgery local ireSkki, rrtra- 
naaal radical frontal ethmoipbencadectomT radn.l 
maafllAry inratotoary- bcwxhoacTipy ertrpht y ac a p) 

ST LUKE’S HOSPITAL ' 

Tmtdry tni 1 IncrtJn 

Joaxys L McCoot, C Alixx Drcxrv A E Ejuttoc 
and Cw«aira B VTn — 9 Oj^Lkabnolopral etna: 

VETERANS ADMINISTRATION 

Staff Ilroocboactpic e ci r ran i tM tia 


CLINICS IN ALAMEDA COUNTi HOSPITALS— UTDNESD A A 


PROVIDENCE HOST IT AL 
A J HdyeLL — 9 Rccoaatructton of note 
Rat***: 0 *Co*voi— 9 Muacle abort enmf cataract Car 
ran eperaben 

Gmoi JIcClcke and Nttacr. Km it 9 Ear noae 
and throat Kjrgeey 

Rajtoous Sinimiu — 9 Motau’ opcraikei 
Rot N I Laos — Q {Eaophagnacopy and beoocboacopj 
Bac’Ct StTmuta, J t - 10 Cataract operation 
Fbask fimn — o Ear, noaa and throat eperaboct 
MlLTtJXH Sfltnxi — 10 Ear Doan and throat cpeeabcni 
Aittaxde* GALaatTTH— 10 Ear note aad throat oper 
abcaa 

A\ A MaflaATH — 11 Eya opera bona 

Atvrr P Uoli>— 1 Eye t arg e ry 

r C KaaCAY — IJ Ear nota aad throat turgery 


R T Notttvj— 1 a Ere opmUrct 
P T Ltmtwt-it, Lax dobc and throat targery 
Furor Syoox— it Ear noac and throat largely 
Snrerr N PAlCTxtcre— 12. Treatment of acstt end 
tobaevta paranatal mint Infcrboot, ho ter* Ride* and 
mcrttoc pirtura demnatlratinn 

Dry dune, t— j jof* 

Staff Ducntaaai of operathe procedtnet, deawoatrmdoi 
of <■ » ■>», ho tern and motm pietnr* denn»atrabon 

ALAMEDA SANATORIUM 
B M Stotto— 11 Cataract 

CHILDREN'S HOSPITAL 
M E. Ludo — t Stratamxa, opeeaHrt treatraeat 
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ABDOMEN Phagedenic ulceration— Its recognition and 

-A- treatment, 304, Lymphangioma U of great omentum, 

Abixmnalitia, uterine, Uterosalpingography by Inter 
ropted fractional Injectkms, a modified and improved 
technique, J14 of kklxtey Resection, >>84 

Absorption, cofocic, Studio on, and excretion In segments 
of colon of man, 667 

Add meal, Mcchanmn by which acidity of, a reduced in 
stomach, p66 

American College of Surgeon* — 

Axidreaa of welcome. Arthur \\ Mien, 416 
Ad drew of retirinr President, Background of American 
anrgeon, YriUram D Haggard, 417 
Appronl of medical, surgical, and boapital equip- 
ment, Instruments, and supplies, 610 
O ncer list of dinlcs approved to October 1 1934, 59* 
lymposium, curability of 45*— 3*5 
Candidates, Presentation of daas of 1934, 45° 

Case history honor bst and prize award, 431 
Qinkad Congress of Surreocim, 1934, Transaction* of 
In Boston, *57-634 Boston committee on arrange 
menta, 617 Preliminary announcement San 
Francisco meeting, 1935 115* 

Coenmlttee sod Department report* — 

Department of dmical research — Albert J Ochs- 
ner Memorial, 59: 

Coenmlttee on the treatment of ma lign a n t dis- 
eases, 59! 

Registry of bone sarcoma, 596 
Committee on fractures, 597 
Medical lender board, 600 
Board on industrial medicine and traumatic tor 
gwy 600 

The 1934 boapital standardization survey 609 
Medical motion picture films, 613 
State and provincial sectional meeting*, 614 
Credential! coenmlttee and committee on history 
review*, 615 

Library and department of literary research, 616 
Community Health Meeting, 1934 Clin i cal Con- 


gress hi Boston, ed 414 
Conference on traumatic surgery 547-370 
Fellowship address Mediane and public service, 
446 

Fracture oration. Unsolved fracture Kellogg 

Speed, 341 

F ractures. Sym posnim on treatment of 516-546 
Franklin H. Martin and, 901 
Honorary fellows. Presentation of 450 
Hospitals, conducting approved cancer dimes, 
593 

Hospital Standardization, Report of the 1934 
conference In Boston, 618-634 
Inaugural address. Efficient surgical service for 
the whole community. 43 1 
Instruments and supplies, list of approved 610 
Murphy oration. Principle* of gastric surgery 
Donald C Balfour, 137 

Presidential Address, Cancer dimes and cancer 
sendees In general hospitals, Robert B 
Greencmgh, 44* 

Standardization of dinJcal laboratories, 59J 


Anfesthesia, Some principles of local, 675 
Anastomosis, Electrosuipcal, aseptic intestinal, xoSs 
Aneurism, popliteal. Sympathectomy as preliminary to 
obliteration of with suggestion ss to sympathetic 
block In cases of ligature, suture, or thrombosis of 
large arteries, 9*6 

Ankle, Function of long plantar muscles, 150 Acute frac 

Antrum^urabflity of malignant tumors of upper Jaw and, 
97* 

Anus, Mdano-epsthehoma and biemangio-endotbelioma of 

Appendicitis, acute, differential diagnosis, Blood sedimen- 
tation test and Its value In, 137 
ArtenoBTUphy. Congenital artenovenous fistule of extremi- 
ties visualized by 078 

Arthritis, Treatment of acute suppurative report of 36 
cose . s frosted by operation, So 

B ack injuries, 557 

Baker Memorial, Experience with hospital for people 
of moderate means, 617 
Bile sod. Factor in gall bladder disease, ed. 339 
BUe ducts, Spontaneous rupture of common sequel of 
choledoch os to my 746 

Biliary ducts Histology of and its correlation with symp- 
tomatology of common duct stone, 775 
Birth fractures, of femur 1098 

Bladder Idiopathic dilatation of system of evacuation, ed 
114 Some remarks on five year cures hi malignant 
tumors, 479 S t a ndar d treatment of malignant tumor* 
of 5*3 Papilloma and enrdnoma of among dye 
workers, 555 Cystectomy method of retroprostato- 
seminal vesrculocyatectomy 685 Late complication! 
m irradiatioci treatment of cancer of cervix, 763 Pre 
peritoneal lay er i ts gynecological application 941 
Carcinoma of ed 1017 

Bleeding tendency in jaundice, 781 Effect of vlosterol In 
jaundice, 785 

Bleeding time, Duke method. Bleeding tendency in jaun 
dice, 781 Effect of viosterol In Jaundice, 785 
Blood, R e a ct ion of lipids in leucocytes to fever and infec 
tfco, 105 km of. Surgical shock, ed. 750 coagulation 
of Bleeding tendency In jaundice, 781 Effect of vjo*- 
terol in jaundice, 785 

Blood chemistry Hyperparathyroidism clinical diagnosis 
and operative te chniq ue of parathyroidectomy 1033 
Blood prewire, Surgical treatment of hypertension, ed 1 15 
Blood sedimentation test, and Its value in differential diag 
nods of acute anpendtath, 157 
Blood supply Vascular changes In retina, 571 
Blood vessels, Study of lesions in vaacular system in fatal 
cases of chronic nephritic tn 1 1 m l* of pregnancy mi 
llgnant nephrosderoshi, 1 extension of infection via 
Infections of lfp and face, *77 Congenita! arterio- 
venous fistulas of extremities visualized by arterio 
raphy 978 van cose vein*, thrombophlebitis and em- 
bcJism with special reference to tie danger of pul 
mocary embolism in injection treatment of varicose 
vdna, 996 peripheral. Studies on peripheral vascular 
phenomena, IV Finger volume changes in patient 
showing Raynaud s phenomena. 1077 disease of Pe 
npheral nerve block m obffterative vascular disease of 



S UR GERA GYNECOLOGA AND OBSTETRICS 


lower extremity further experience with alcohol b}ec 
don or crtahm*^ aeraecy nerve* of lower kg, 1106 


and pathological stwdy of rtie cf tic perewtnnm i 
forma ticn of bow m rr-ia p rim ary bcroe tumora, 30- 
deatTectam of, m arthritic Treatment cf acute auj>- 
po rati re sithniw, repeat of jf. cases triattd by men 
taon, 86 Malignant daeaaei tn fim three decade* cf 
[rfc, xfiy- Sana remarfa oo giant cell tumor of boot, 
318 kng tubular. Opera tin treatment of fracture* cJ, 
518 tengwril, Cdhilar character of 100 temporal 
bonca, dltucal and aurglcil af^Stnncr, 58a Ungjoeal, 
Pathway* cf ajgwtach to petrous pyramid, 390 Clo- 
sure of chronic t Wl eo ci Tehtic carhia by piartre meth- 
ods, 853 necroata of. Setjnencea cf experimental 
barter*! tnfarctJDo o f fnmr m rabtata, 913 change* 
m, riypaparalhyroidiwn cknxal dagnorw and op- 
erative technique of parethyroadrclornr 1033 
Booe ■rooms, Stadrea lb,— m, experimental and patbologi- 
cal atndy of r6k of tha perantenm tn format tm of bote 
tn various prnnary bom tumor*, jo Regiatry 396 
Brim. Malignant dbaaww m firat three drcaiVs of hf^ jgj 
Tubercular* alwroae* cf. tecoalaiy to tuberraloai* of 
cecum, 1*9 

Bratn Qwy, change* cn, Recent development* m dugnoaa 
c f meumgUca, 38 3 

Bram tumor*, Regwtty cf Ccwacernm*, cor t»S 
Brmmanl, Datad, Rhtory of Rush ifobcal College, u 
Branch la, Malignant drarawa in fiiat three decade* of life, 
167 Branchial carcinoma, lateral cervical neoplawn, 
703 Cxmg cental err*'* and CrtoLr of tba neck. od 748 
Breaat, Malignant drvaari m fint three decade* of Ida, 167. 
Cancer of beeaat 1* cniahle. *64 Fire year enra of 
cancer of and of mdnwn, 465 Cancer of, 47* Can- 
cer of, ta enrebig, 474. Carcinoma of 476 Some re- 
cnarba 00 tne year cum in mabgnaat tumor*, 479 
Unilateral carttnoana of, treated by wropral opera tan 
and radiation, 4 oq 

British Vatmral Health Itaunnce, Cffiewnt wirgical *er\ 
ka foe whole coii rmnmt y. 43a 
Bunn, Repair of driecta resulting from full tfijckneaa loaa 
of aim from. 379 

✓"'.ECUM, Tubercular* a b a uau of bram aecnodary to 
v> tnhercnloan cf 1*3 

Cancer Factor* carwmg delay m opera tt • therapy cf car 
emotna, 45 Atypaca! growth induced in cervical epi- 
riwtntm of monkey br prolonged mjectkma of m a nan 
boemona com taped wrtn chrome trauma, ira Mahg 
want dweaan tn first three dreader cf hfe, 167- Cura 
hahty of cancer 431 survivals, without recurrence, of 
from j to 3 > ear*, 453 Report cf the Wkiw-up reaulta 
irivn; 396 ctrtrwcuti a patient* trialed radically for 
rmhgnant dnra tt tn Henry Ford Hoapctal from 916 
through 19*9, 434. Some, earn, 457 3 T*ar earn of. 
In Dgtrort. Hoajatala, 460 j year cum at St. Lnit 1 
FT capital, 46 of beeaat n curable 464. J ywrcnraof, 
of beeaat and of crwlaivana, 463 J yaax cure* of, 0/ 
rt03nach,4d7 H cnrabfa, 469 of cenm, 470 ofbcaaat, 
471 cf breast 1a curable, 474, Carcinoma of breaat, 476 
Primary of rniva, vagma, and fem ale ure thra, 5 year 
i ra ih r, 477 Some remarb cm f year arm m pahgnant 
tore**, 479, J year cum of of rectum by radical 
jbitrunnopenmail endfou, 48 r Malignant cbmae* of 
mouth, pharym, and larynx, 3 year cum, 483. j year 

awrvrvals m irrophatlc tmneo, 4Sr Surgicil treat 

mentof cf atrm»di, 4®d Radrnmt 
of cerni uteri, standard treatment 
cflnic of the Woman a Hoaprtal, New \ oik, and 

broed atataOcal report of 3 and ‘ " 


19 9-19*9. 493 UnDatenl canincana cf bmat treated 
b7 _.?^F C T ■° pCaacM 499. Standard 

method of tmtmeat of cf Bp, by aorTny and rad«- 
tioo, 305- The flaMard tmtmert of roal»iw*t re- 
mora of bladder or chela apprmrtd to Oar^r . 


Jtr afprovtd toOctnbcT t, 

934, 391, Precancrrowa and aron*i fafcea cf cerrn 
utm, with ctanmenti on the Vhnby teat, 633 pnw- 
noaia of thyroid, 86 1 

C anctT dtria, and cancer aervicef hi general bontah. axr 
Hoapftal Bat with approrad, 593 Tamer duric worda, 
630 

Cattfioapaam, CEarejhagtal Kir»ery 417 
Carpal Kapbfd, F rectnre of (naricalar) 3*9 Bow, gait 
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